














¥ AP E PR Rean, %
The hiftory of Chemiftry, like the hifto-
rics of nations, originates in fable ‘and ob-
feurity ; nor, indeed, i it were poilible to
&ifp’el th% cloud by which it is ngglog&d,
- would the difcovery anfwer any ratipnal
purpofe. Whether angels, falling in love
with the fair daughters of men, and having
no-gold wherewith to purchafe their favours,
taught them how to make it ?—Whether
Tabal-Cain underftood metallurgy?—Whe-
ther Tubal-Cain and Vulcan were the fame
perfon ? — Whether Hermes was Noah’s
grandfon >—Whether, becaufe Mofes burnt
~and pulverized the golden calf, and made
the’children of Ifrael to drink it, we are to
conclude that he underftood Chemiftry ?—
Whether Hermes the elder, or Hermes Trif-
megiftus, were the firft Chemifts in Egypt @
—Thefe enquiries, I fay, important as they
may be to antiquarians, are of no confe-

quence in the hiftory of Chemiftry.
~ Suidas (who lived in the tenth century)
tells us, that Diocletian (who lived feven
centuries before him) ordered all the books
. : : 2 in
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in Egypt that taught the art of preparmg
_gold or ﬁlver, to be burnt. Probably they
were numerous s and, ﬁncc the mventlon

of printing, nolefs than jooo volumes on
alehemy have been _publifhed. I&thefe had
alfo been burnt, we fhould have fuftained -
no great lofs. The authors of thefe books
'dld not mtend to inftract, but to deceive
“the world into a belief that they tonverfed
with devils, who had revealed to them the
moft pro?'ou'nd fecrets of nature, partica-
larly that by which fhe makes gold; and
they took {uch fpecial care to envelope their
ignorance 10 myftery, that their books are
perfectly ulnintelligible. '

It has been often faid, by way of apology
for thefe alchemxﬁs that in their attempts
to make gold, or to produce an univerfal

; medlcme they ftumbled accidentally upon
: valaabl difeoveries. I donot recollect what
. thefe valuable dlfcovemes were ; but I know
that the prefent fyftem ofphllofop hical Che-
-miftry 1s founded punmpally on difcoveries
made within our own times. o
T N e “fRns.
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metalhc fu‘oi’tances, Whlch Bec%her had cal-.
led phldgifton, the real exiftence of which
hath been fince irrefragably demonftrated .
by other Chemifts, and partlcularly by g our
cauntryman Mro anan, ina laf‘e very ex-
cellent treatife on this partxcular fubjeét.
A modern fe& of French philofophers, cal-
led Ansiphlogifiians, have endeavoured to"
blow up this firft pillar of chemical theory;
“but in vain : it ftands upon the firm bafis
of demonftration, and it will ftand fors
SVSE.i _ i :
- The fecond pillar of rational Chemiftry,
is our prefent knowledge of the exiftence
and properties of that elaftic fluid called fix-
ed air, ot cakeareous gus, or aerial acid. For
this knowledge we are entirely indebted to
Dr. Black, profeffor of Chemiftry at Edin-
buggh. Without this knowledge, innu-
merable chemical phenomena were inexpli-,
cable. He publithed his ‘experiments in
1755. But, the nature and properties of
this elaftic flaid were never fully inveftigated
till the year 1774, when Bergman read an
. ad-
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admirable diffectation on the fubjeﬁ to the
Roval Academ my ot Ume
Fhc 6 pJ‘* oi the fcience of Lhe-
1ﬁ1y, is the. dotrine of ehemlcal attraca
tions : its foundation was laid by Geq(f_’ oy,
and it was finithed by the immortal Berg~ :
man ; from whefe dlﬁ'ertanog, together
«with thofe of his countlyman Scheele, there
1s more of Chemiftry to be learnt, than from
the thoufands of volumes by which they
were preceded.  Alas! thefe two excellent
men are no more ! i
The fourth grand column on which our
prefent fyftem refts, is the pofitive know-
ledge, that there are in nature five diftin&
primitive earths, two of which were un-
“known to Macquer, even fo late as the
publication of the laft edition of his dic-
tionary. Marglaaf had divided earths into
_four fpecies, and Baumé had reduced tmm 3
to two. :
. The fifth ' pillar of Chemiftry, is our
Plefent knowledge of the exiftence and pro-
perties of various permanently ela”nc 3erial

fluids.
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flaids. It is a column of the compofite
~order. *Dn Hales built the bafe about fifty
years ago. Dr. Priefifey erected the entire
fhé}ft; and Mr. Cavendifh finifhed the capital
by his difcovery that pure and inﬂamma;bl‘;c
air conftitute water.— Non dubito fore
plerofgue qui boc genus feripture leve, et
non fatis dignum, judicent”” I am of the
fame opinion ; but T have not leifure to
alter it.—This reminds me, that there are
fome few paffages (I hope not many) in this
volume, on reading which, philofophers
will, with reafon, accufe me of too much
lev1ty Doubtlefs, to laugh is beneath the
dlgmty of philofophy ; but I fhould think,
fhe might fometimes be permitted to {mile.

Other proofs of the rapid progrefs of
Chemxﬁry in the prefent age, arc the dif-
govery of feveral new femi-metals, *which,
in all, are now nine in number ; the mul-
tiplicétion of acids, diftintly characterized,

from fix or feven, to upwards of ‘twenty ;
and the difcovery of ten dlﬁexexlt {pecies of

aerial fuids.
Mine-.
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~: Mineralogy, which is now properly ¢on=
fidered as a branch of Chémiﬁry, kath, in
ccmfequence of this confideration, been in
"Sweden and in Germany, Wonderfully m-
proved, and finally reduced to a regu]ar
{yftem, by Mr. Kirwan, in his admirable
Elements of Mineralogy. b

From the prefent {cientific manner of in-
ve{‘cigatio;, an infinite number of importan¢
fecrets of nature have been difcovered ; bug
thefe difeoveries are but a part of the oblis
gation which Chemiftry owes to the philo=
fophy of the prefent age : it is to the know-
ledge of that fcientific manner of mvcfhgam
tion that fhe is principally indebted ; that *
modus operands, from which future difco=
veries are to be éxpe&ed

From the preceding part of this preface;
it muft appear that Chemiftry is an entise
new {cience 5 that all the old books are ufe-
lefs, and that many of thofe of no very an«
_ cient date, muft be defeGtive and erroneous.
This tr uth 1s the' beft apology I can make

for
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fm obtrudmg the prefent volume on the
public. .

I have mentioned anew fe& of phllofo-
phers called Autiphlogiftians. The readeg
may perhaps be curious to know fomethihg
of their origin and their creed.. Who was
the real founder of this fett, I am not quite
certain. I think that honoﬁr is due to
M. Lavoifier; a Chemift high in fame, and
very defervedly fo: but, 1 beheve their
whole fyffem was firft plomulgated in

Fourecroy’s Elements de Chimie. Their doc=

trine is briefly this :

1. Phlogifton has no exiftence.

+ 2. Inflammable bodies contain no prin-
ciple of inflammability ; but are inflamed 1n

-

confequence of their attration to the acid .

principle of pure air, which pure air con-
fifts of this acid principle and the matter of
heat or light. Now this pure air being thus
decompofed, the matter of heat and light is
fet at liberty, and. inflammation and com-
buftion are the confequence. .

3. This
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to one or more of thefe, which hxthertokarc found
to be unalterable and indeftrutible. -~

Rhllofophers afcribe to matter, four general‘ p
properties, - viz. extreme lelﬁblllty—- impene=
trable hardnefs — pofitive mcrtnefs — gravita-
tion.

Divifsbility is exemphﬁcd in the duéhhty of
‘gold, a fingle grain of which will gild a filver
wire upw ards of 1600 yards long ; alfo in the im-
menfe diffufion of light, and of many volatile
fubftances ; and particularly in chemical folu-
tions. $

Impenetrable bardnefs, is fuppofed to be demon-
ftrated by the clink of water falling on a hard
body inclofed in a glafs vefiel, whence the air is
exhaufted by means of an air-pump. But water
is in fome degree comprefiible ; ;. therefore, if its
particles touch each other, they are elaftic, and
confequently not abfolutely hard. Befides, water
is difcovered to be not a fimple element, but a
compound of air and ﬁre, as we fhall foon learn.
Thus the phyfical elements are reduced to three.

Pofitive_inermefs : for, fay the philofophers,
matter cannot move without bemclr either impel-
led or attradted. [ doubt much whethcr this be
true of Jire; and whether, when uncombined,
motion be not one of its effential properties.

Gm'vztatzan. ‘This property of matter feems
alfo no property of fire, which moves with equal
facility in all dire&tiens, and may. be accumulated

in
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ciple. It hath lately been imagined, m‘
~ quence of certain experiments, to be inflamma
air. Probably itisa comblﬁatloa of ﬁre‘ with an
acida B WL, Sl
“ Be it, however, What .\_may, t?ns phlomfton,r
this fixed fire, is not only 2 conftituent part of .
the inflammable bodies above enumerated, but
it is likewife a conftituent part of all metallic
fubftances, which, when depnved of this prin-
ciple, become mere calces: to this fixed, this'
latent fire, thercfore, all their merallic propertxes '
are to be afcribed. R e ‘
Metals are decompofcd or deprived of their.
phlogifton; by calcinationin a ftrong fire, and
may be again reduced, that is, reftored to their
metallic ftate, by the addition of charcoal, oil,
other metals, or any fubftance containing phlo-.
gifton. But phlogifton cannot be obtamed and
preferved feparate and uncombined ‘with other
bodies ; becaufe, in the moment offeparanon, it
becomes pure elementary fire, which is an.invifi-
ble, volatile fuid," pervading every fpecies of
matter, and confequently cannot ‘be feen or'con-
fined in veflels of glafs, of metal,  or oFs ‘any
other fubftance. P
This phlogifton may alfo be feparated,from th’d
calces of metals by folution in acids, to which
having a¢fuperior attra&tion, they readily unite,
leaving the fire at liberty to refume its'wolatility.
If to thefe folutions be added any alkahue or cal-
e A careous
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\cxtra&ed by heat, from. vitriols, from alum, and
various mineral fubftances. Nitre alone, expofed
toa gonﬁderable degree of heat in a gun-barrel,
produces a large proportion of vital air.
o i Lhis,. vital,” or deph]oglf’cxcated air, as Dr.
Prxcf’cley chufes to call it, may be procured in
large quantities by dl&ll‘mc nitre in an earthen
retort : two ounces will yleld 800 ounce mea-
fures. It may alfo be obtained very guré from
precipitate per Je, red precipitate, or from tur-
beth mineral. In this procefs, if we fuppofe the
precipitate sto contain fixed air, the phlogifton,
which is imagined to be a conftituent part of that
air, may revive the mercury, and thus the vital
air, its other conftituent, is fet at liberty.” But,
if the vital air exift in the precipitate, in a ftate
of fimple combination, the phlogiften, neceffary
to its extricatiop, is fupplied by the heat em-
ployed. %
The vapour of vitriolic or nitrous acid, forced
through a red hot earthen tube, yiclds pure air.
Alfo, a bubble of atmofpheric air, confined in a
glafs tube by either of thefe acids, is, by the elec-
“tric fpark, confiderably enlarged and converted
into vital air,  Prieftley.

_ Vital air, according to Dr. Higgins, with an
acid principle peculiar to each acid, forms all
acids ; he is alfo of opinion, that with the acid

principle of vinegar it conftitutes. weriafl acid.
‘ C 3 : . Pure
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‘Pure air driven forcibly in ta’ﬁftj:é‘ni!~up66 Bo dxes »
in actual combuftion, increafes the heat to 2 de-
gree capable of melting platina, which could ?,é’

ver be effected by any other means. S

" From the variety of compound bodies from -
which pure air _may' be obtained, it is probably #‘ﬁ
not a compafition generated in the procefs ; but
either a fimple elementary part in them all, or
the parc-of a fecundary principle. That principle
may be water. For, if according to Mr, Ca-
vendilb’s difcovery, water be a compound of
pure air and phlogifton, the air opta,‘friédrin thefe
experiments may rationally be fuppofed to pro-
ceed from a decompofition of the water contained

in the nitre and other fubftances abovementioned.

If this hypothefis be true, water, and not calca-
reous gas, imbibed from the atmofphere, may
caufe the increafed weight of metallic calces,

Vital air was originally fuppofed to confift of
nitrous acid and earth, becaufe it was firlt pro-
duced by a mixture of thefe, That it contains
10 acid, is proved by diftilling nitre and receiving
the air in veffels half full of water, which, upon -
examination, is found to have imbibed all the
acid that was contained fnf the ni.t.rei; confequénﬁ
ly there can be none in the air produced, .

When vita] air is mixt with nitrous air, a vio-
lent c-H'echcence, heat, rednefs,

of bulk, is the immediate confeque
periment the

and diminution
nce. In this ex-
air is fuppofed to feize the phlogif-

G " ton












26 CALCAREOUS GAS.

Dr. Prieftley’s prcfent opxmon concemmg the
compoﬁnon of this gas, which he perfifts in cal-
ling fixed air, is, that it confifts of phloo'lﬁlcated
(not inflammable) and dephlogifticated air, with-
out water; and that the laft of thefe airs confti-
tutes more than three fourths of this compound
This celebrated philofopher produced fixed air by
heating, with a burning lens, a mixture of red
precipitate and iron fhavings, or charcoal ; and
by melting iron, or burning charcoal or fulphur
in pure air: but he obrtained it alfo by heating
iron in vitriolic acid air. Whence the vital air
in this laft procefs 2

According to Dr. Higgins, the zrial acid,
when in a fixed ftate, confifts of vital air and the

acid principle of vinegar, and is rendered volatile
by the acceffion of fire.

~ Bergman is of opinion, that this zrial acid i
compoled of nitrous acid and phlogifton. Pro-

b\abl_y it is a combination of vital air with an acid
Jui generis,

S E€ T. TV,
I’\TFLAMMABLE GAS or AIR,

W HICH the modern Antiphlogiftics confider
as an clement, is an elattic fluid, which,

being
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being brought into conta& with actual fire, ex-
plodes, or burns flowly, according to the cir-
‘cumftances of .the experiment. Like other in-
ﬂéﬁifﬁablé‘ﬁod’iés,‘ it 'Willi not take fire without
an é;_dmiictuxfe of au’ Mr. Cavendith found by
experiment, that at .'éﬁ_—‘équdl quantity of each
produced the loudeft -"eﬁﬁlbﬁo'n:;*i'hé alfo found,
that it is at leaft ten times lighter than common
air; and this difcovery naturally produced the
idea of air-balloons : it being obvious that a ball
of alight fubftance, inflated with inflammable
air, muft rife in a denfer medium. ”

This inflammable gas has long been known to
exift in fubterraneous cavities, particularly in coal
mines, where it frequently kills the mi\ncrs; who'
call ic fire-damp. Modern phildfoPhers extralt it
from metals by various chemical procefies, par-
ticularly by diffolving iron, tin, er zinc, in vi-
triolic or marine acids diluted with water. It
may alfo be obtained by a folution of thefe metals
in cauftic alkaline liquids, fixed or volatile. It
is immifcible with water. :

Inflammable gas iffues from animal and vege~
table matter in a ftate of putrefattion. Ignes
Fatuis are probably this gas inflamed. §

The moft fingular property of this fluid is,
that being deflagrated  with vital air in a clofe
vefiel, it produces water. For this acctdental dif-
covery we are obliged to Mr, Cavendifh.  The
phenomenon is afcribed to the mixture of phlo-

% 3 gifton
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gifton with vital air, gm:d.‘tl}enk_ce it is CQ“CIU‘%!;@“{
that water is compofed of phlogifton and vital
air. M., de la Metherie, editor of the Journal de
Phyfique, accounts for the produion of water,
in Mr. Cavendifh’s experiment, by fuppofing
that both vital and inflammable air contain wa-
ter; which they depofit in the combuftion, in 1
confequence of a fuperior attrallion between the
other conftituent parts of each. But if, as Mr.
Cavendith fuppofes, phlogifticated air confift of
nitrous acid and phlogifton, is it not poffible that
the water produced is a mere clyflus cf nitre ?—
For, in the procefs for obtaining that clyflus, the
nitrous acid feems to be deftroyed, as nothing
- remains after the detonation but the fixed alkali
of the nitre and pure water.

Inflammable air, according to Dr. Higgins, is
compofed of the acid principle of vinegar and fire.
_ Buralkaline gas is alfo inflammable, and convert-
able by heat into inflammable air. Does not this
fa&t feem to contradi& the {fuppofition that an
acid is a component part of inflammable air ¢
Poffibly there may be an acid and an alkaline in-
flammable gas. . That which exhales from putri-

. faftion may be of the lacter fpecies. 5
Inflammable air is, by Dr. Prieftley, fuppofed
to confift of phlogifton, water, and the element
of bear.  He produced it in great abundance, by
forcing the fteam of water through a red-hot tube
filled with the. fhavings or turnings of iron. In

this
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Phlogifticated air is produced by the inflam-
mation of oil, tallow, wax, or other mﬂammable
matter, in clofe veffels contammg atmofpheric air;
and if this phlogifticated air be brought into con-
ta&t with lime water, it immediately lofes its
tranfparency, and a mild calcareous earth is pre-
cipitated. What is the caufe of this precipita-
tion ? It is evidently the re-union of its original
gas with the lfme, of which gas it was deprived
by calcinstion: for lime is foluble in water,
but calcareous earth is not. But if lime cannot
be reduced to caleareous earth by any other means
than its re-union with calcareous ga$, this gas -
muft have been obtained from the phlogifticared
air, of which therefore it muft have been a con-
ftituent part. '

Lime may alfo be: precipitated from the water
in which it is diffolved. by breathing into it:
therefore the fluid iffuing from ammal lungs is
probably phloglﬁlcated airis

Lime is not precipitated from lime-water by
inflammable air ; and that air, by its union with
phlogifticated air, is rendered not inflammable’;
therefore they are not the {fame fluid.

Phloglﬁlcated airis in part abforbed by wa-
ter ; but mﬁammablc air is oo, w1thout v;olenc
agitation, :

Phlogx&xcated air extinguifhes ﬂame inflam-
mable air,© by the application of fame, is in-
flamed.

In
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In mixing nitrous with atmofpheric air over
lime-water, a precipitation of the lime is produ-
ced.  Is not this owing to a decompofition of the
phlogifticated air in the atmofpheric fluid ¢ The
nitrous acid unites with the phlogifton, to whigh
it ‘has a predominant attrattion, and the. =rial
acid, by an equal propenﬁty, unites with the
lime.

If this hypotheﬁs be adrmtted there will be
no difficulty in reconciling the experiments, which
feem to prove, with thofe that difprove, the ex-
iftence of fixed air in the atmofphere. It may
exift in ati’nofpherlc air combined with phlogifton
in the form of phlogifticated air, and not in a
feparate ftate. ]

Phlogifticated air is by thofe modern: phxlo-
fophers who deny the exiftence of phlogifton,
ranked among the elements.

SR
NITROUS GAS,

). Y D, Prle[’cley called itrous air, is diftin-

| 3 gm{hed from 2ll the other permanently elaf-
tic fluids, by its fingular property of producing,
when mixt with atmofpheric air in a,clofe veflel, |

a red cloud ; heat, and a diminution in the bulk
> of
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of the mixture. Thefe fluids, in order to pro-
duce the greateft diminution, are to be mixed in
the proportiOn of one part nitrous gas to two
parts of air; but the diminution is. greateft when
the air is moft pure. When the point of fatura-
tion is exadly hit, the air is fuppofed to be di-
minithed to about a fourth of its original bulk,
and the nitrous gas totally def’(royed By what
means this diminution is effeéted, is not yet de-
termined.®

Nitrous air, or gas, was generally fuppofed to
confift of nitrous acid and phlogifton ; s but 1t 1s
‘now believed to contain no acid, and that its
conftitucnt parts are phlogifton and dephlogifti-
cated nitrous vapour.

Nitrous air may be dephlom&xcated by expof-
ing it to the ruft ofyiron ; or by diftilling a folu-
tion of copper in weak nitrous acid, mixed with
thavings of iron. The air produced will be a
mixcure of phlogifticated air and dephlogifticated
nitrous gas. By agitating this mixture in water,
the, latter will be alone abforbed, and by heating
the water, may be obrained pure. This dephlo-
gifticated nitrous gas will fuffer a candle to burn
in it ; neverthelefs, it is fatal to animals,

Nitrous air may be converted into phlogifti-
cated air, by heating iron or charcoal in it, or by
any other phlogiftic procefs.

Nitrous<gas may be obtained by diffolving
iron, copper, filver, mercury, befmuth, nickel,

or
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trous acid, the firft air produced is phlogificared,
the fecond inflammable, and finally vizal.

But in order to difpe] as much as poffible, the
mift which fill involves this recent branch of
chemiftry, let us look back a little on the com-
pofition and produce of thefe feveral gafes.

Vital air is a fimple element: with inflam-
mable air, it forms water ; with an acid, it forms
calcareous gas. : :

Calcareous gas, or fixed air, or aerxal acid, is
compofed of vital air and an acid fuz generis.

Inflammable  air,  according to Dr. Prieftley,
confifts of phlogifton, water, and the element
peat ; according to Dr. H:ooms, of pure air, fire,
and an acid. :

Nitrous air is*compofed of phlogifton, and de-
phlogifticated nitrous vapour.

Water is compofed of wital air and phlogifton
or inflammable air.

Phlogifticated air is compofed of p 1]001f’con and
aerial acid.

To thefe may be added another permanently
elaftic fluid, to which ‘philofophers have given
the name of Hepatic air, becaufe by the addition
of an acid, particularly the marine, it is obtain-
ed from beper fulpburis, which is a liver coloured
combination of fulphur with alkali or with earth.
The properties of this gas are—I¢ fmells like rot-
ton eggs ; mixt with pure or with nitrous air, it
becomes inflammable; it is mifcible with water i

v ¢ 3l cers
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a certain proportion ; it turns filver or mercliry
black ; it is fomewhat heavier than atmofpheric
air; it reddens the infufion of turnfol ; it preci-
pitates from water in the form of fulphur Mr.
Kirwan, in confequence of many ingenious and
apparently decifive experiments, . behcves this cras
to be fulphur brought into an aeriform ftate by
* the matter of heat. It is this gas which i impreg-
nates the waters of Aix la Chapelle, Harro-
gate, &c.

Such is the prefent ftate of our aerial ,phxlofophy,
which is yet in ‘its infancy. ~Future experiments,
by producing new lights, may poffibly render it
more {atisfaétory.

There remains yet a very natural queftion
which the young chemift withes to afk before we
quit thefe elaftic fluids. < Suppofe, he will fay,
that by the folution of a metal, or by any other
procefs, I have produced one of thefe gafes, how
am I to know which of them itis?”—If it be
calcareous gas, ‘water will abforb a quantity of it
equal to its own bulk, and it will precipitate all
the lime diffolved in lime-water. If ic be _pb]o-
gifticated air, it will produce thefe effe&s but in 3
fmall degree ; befides, this air is generally ob.
tained by inflammation. If it be witrous gas,
on being mixed with common air, it will exhibit
a turbed rednefs, and a confiderable dimirfution
of bulk. If it be wital air, a candle will burn ia
it with an eplarged and brighter flame. If it be

B2 0. '3 in-
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R E immediately diftinguifhed by their four’
tafte. They are likewife characterized by

the following general properties. They change
the tinQures and infufions of blue flowers to red.
Syrup of violets and tinture of turnfol gre gene-
rally ufed for this purpofe. They effervefce and
unite readily with alkalis fixt and volatile ; alfo
with earths, and with metals, forming a great
variety of neutral falts. From their great attrac-
tion to water, they are generally fluid; mixed
with water, they produce heat; with ice, cold.
Acids unite with earths and alkalis in preference
to every other fubftance. See the tables of at-

traction.
. & .
Acids are mineral, vegetable, and animal.

SiHEuE . w1l

MINERAL ACIDS.

1. ITRIOLIC ACID, is fo called from its
having been formerly extrated by diftil-

lation from green vitriol. It is now more copi-
; D3 oufly
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40 MIENBERAL tACIDS,

oufly and advantageoufly obtained from fulphut,
It is commonly called oil of vitricl, from its oily
appearance when poured fro'n one veﬁ'el into
apother. b

o This acid, when pure, is perfectly pellucid and
w1thout colour; but its. attraétion to Water ‘and
to phlom{hc matter is fuch, that, by what means
{oever it be obtained, it is found coloured and
.. diluted : for chemical purpofes therefore it muft
be concentrated and purified by diftillation.

The fpecific gravity of concentrated vitriolic
acid is double thatof water: thus, if a pint of

water weigh one pound, a pmt of vitriolic acxd
- weighs two. i

Vitriolic acid with ponderou.s earth, forms pon-
derous fpar.

With fixed vegitable alkali, witriolated tartar.

With marine alkaii, Glauber's fals.

With lime, felenites gud gypfum,

With magnefia, Epfom fair.

With volatile alkali, witriolic ammoniae.

With clay, zium. ‘

With metallic calces, witriols.

With fpirit of-wine, wtber,

-With phlogifton, fulpbur.

Thefe feveral compounds are here arranged ac-
cording to the rable of attractions, where the
reader will find all the metallic calces fpecified.
See alfo the general table of compolfition.

V;tr;ouc

.
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Vitriolicacid being mixed with an equal quantity
of cold water, a violent boiling and a great degree
of heat are immediately produced. No hypothefis
hitherto imagined is equal to a perfesZly fatisfac-
tory explanation of this extraordinary pheno-
menon. 'No decompofition takes place. The
refult 1s a mere vitriolic acid diluted with water,
which may be again feparated from the acid by
diftillation, and if again united, the fame effeét
will be produced. ‘Modern chemiftry will tell
us, that the heat produced by this mixture is
. caufed by the extrication of fpecific heat, from
the water; for that the mixture when cold pof-
feffes lefs fpecific heat than the water, and about
the fame degree as the acid before mixture ; but
the experiments for determining the fpecific heat
of fluids, by the quantity of ice they will melt,
are exceedingly fallaceous.  Spirit of wine, whofe
fpecific heat is much greater than that of vitriolic
acid, produces no fuch effe¢t when mixed with
water. If it be a fuperflux of fpecific heat, a mix-
ture of water with vinegar .fhould produce a fill
greater degree, unlefs it can be proved that fpe-
cific heat is accumulated in the mixture. = Some
philofophers afcribe the production of heat in this
mixsture to the violent friction of the particles
againft each other during the ebulition: but when
‘the ebulition is over, and the mixture returns to
the common heat of the atmofpher¢, no greater
degree of heat can be produced by the moft vio-
lent
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lent agitation; nor indeed is there any experi~
ment to prove, that the friction of fluid particles .
againtt each other will produce the leaft aug-
mentation of heat. = ;

Vitriolic acid mixed with oil or any other in-
flammable matter, may, by heat, be rendered
volatile, and if received into a veffel inverted in
quickfilver, will remain uncondenfed. This
elaftic gas is called, by Dr. Priettley, vitriolic acid
air. It is ‘eagerly abforbed by water, forming
volatile acid of [ulphur. ;

II. Marine Acip is fo called, becaufe it is
generally extrated from fea-falt, which confifts
of ‘this acid and foffile alkali. It is eafily ob~-
tained 'by diftillation from fea-falt mixed with
vitriolic acid, to which the fofiile alkali having a
fuperior attraction, unites and forms Glauber’s
falt; and the marine acid being fet at liberty,
paffes over into the receiyer. :

The marine, or muriatic acid, commonly cal-
led fpirit of falt, is fo volatile as to rife in white
fumes when expofed to the air. Thefe fumes are
called by Door Priettley marine acid air, which
is an elaftic fluid not conden(ible by cold. Of
this air, or gas, water will abforb about one
third of its own bulk, and this combination forms
a ftrong fpirit of falt. Hence philofophers tell
us,. that marine acid confifts of marine acid air
and water; Out marine acid air is not a conftitu-
ent part of marine acid, but the acid itfelf vola-

tilized
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tilized by the phlogifton which is one of its con-
* ftituent parts.  Spirit of falt therefore is 2 com-

- pofition ef acid, phlogifton and water.

The properties of marine acid are thefe.

1. It is of a pale yellow colour, and emits®
white fumes.

2. It hasa peculiar fmel] fomewhat refemblxncr
‘that of faffron.”

3. Its fpecific weight is to water as 1g to r6

4. With vegetable fixed alkali it forms dzgg/hw

Jalt of fylvius.

o Wl[h foflile alkali, common falt.

6. With volatile alkali, fal ammoniac.

7. With lime, fea folt with a calcarcous bafis.

8. With magnefia, fea falt with a bafis of mag-

- wefia.

9. With metallic calces, varions metallic falts.

10. With nitrous acid, aqua regia, which dif-
folves gold and platina.

gLl Wl[h vinous fpirit, «ther.

The attration of marine acid to alkalis and
abforbent earths is weaker than that of the vitri-
olic or nitrous, either of which will confequently
decompofe the falts formed of thefe alkalis and
earths with the marine acid. Metallic calces, on
the contrary, prefer this to either of the other

acids.
1II. Frvor Acip. Fluor, from which this

acid is obtained, is a kind of fpar’of various co-

lours,_in which minerals ‘are generally found in-
volved,
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volved, and is thence called their matrix. Thefe
fpars are called fluors, becaufe they promote the
fufion of ores: they confift of calcarcous earth and
a peculiar acid, which may be {eparated from the

.earth by diftilling fuor with oil of vitriol, by
which calcareous earth is more powerfully at-
tratted.  The vitriolic acid uniting with the lime
{uffers the fAuor-acid united with phlogifton to
rife in a volatile ftate, which being condenfed by
its union with water conftitutes the acid in
queftion.

The moft fingular property of the fluor-acid is
its power of difiolving filiceous earth, ‘or fling,
which it extra&ts even from glafs, and moft
powerfully when in its volatile ftate, then called
fuor-acid air. When abforbed by water, this gas
depofits part of the flint in the form of a white
powder. ol

This acid differs alfo from the vitriolic, nitrous,
and marine acids, in preferring calcareous earth
to alkalis. Fluor-acid faturated with vegetable
alkali, is decompofed by lime-water. :

1V. Acip of Arsenic. The femi metal called
arfenic, is fimply an acid coagulated by phlo-
gifton, from which the acid may be feparated by
diftillation with-marine and ni‘trous_acid, the lat-
ter of which feizes the phlogifton of the arfenic,

and the acid concretes at the bottom of the
retort, G

This
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“This acid combined with vegerable alkali is,
like the fluor-acid, decompofed by lime-water.
In prefering lime to alkalis, therefore, it differs
effentially from the vitriolic, the nitrous, and the
marine acid. ;

V. Acip of Boragx, commonl-y called Jedative
Jfalt, is a peculiar {pecies of acid which, united
with marine alkali, forms borax. That it poffefles
the properties of an acid, isevident from its turn-
ing tin&ure of turnfol, &c. green; from its fatu-
rating alkalis, and dxffolvmg lead, copper, iron,
tin, &¢.

This acid prefers lxme to foﬁilc alkali, . from
which' therefore it may be fcparated by boiling
borax with lime-water. -~ Probably this acid is the
fame with that of phofphorus, but combined with
a fmall quantity of alkaline earth. ‘

VI. Acipof AMEER, is obtained by dxi‘ﬁlmo
amber with an acetous liquor and oil. It forms
neutral fales with alkalis, earths; and metals, It
prefers earths to alkalis, partlcularly that which is
called ponderous. ; : :

Two other mineral acids have been difcovered
by the celebrated Scheele, viz the acid of Mo-
lybdzna, and of Tunglten. There is nothmg
very fingular in their properties, as far as they are
vet known.. Scheele fuppofes thefe acids to be in
a tate rcfcmblmg that of white arfcm(;

SEC-
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VEGETABLE ACIDS.

1. A CID of Sucar, may be extratted not
A only from fugar, but from honey, gum-
arabic, and from tartar, by boiling them with
- nitrous acids  The ‘nitrous acid uniting with the
phlogifton, in which the faccharine acid was in-
volved, flies off in red fumes, and leaves the acid
required in the remaining liquor, from which, by
evaporation, prifmatic cryftals are obrained.

The foperior attraétion of this acid is to lime,
with which it forms a compound infoluble in wa-
ter. Hence its ufe in difcovering the fmalleft
quantity of calcareous earth diffolved or fufpend-
ed inthat fluid. Tt may be obtained from a great
variety of vegetables. ’

II. Acip of TarTar. Tartar is a vegetable
concrete, which feparates fpontaheouﬂy, but
flowly, from wine, red or white, adhering to the
fides of the cafk., Tt confifts of the vegetable

fixt alkali fuperfaturated with the acid in queftion,
which in many refpets differs but little from
vinegar and other vegetable acids. It differs,
however, from vinegar in its attraction to lime,

ponderous earth, and magnefia, in preference to.
alkalis.

Cream
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 Cream of tartar, which is tartar wathed from
impurities by boiling in water, contains about
one third of this acid more than was neceffary to
faturate the alkali, which fuperfluous acid may be .
obtained by faturating 2 folution of tartar,“in
boiling water, with chalk. The folution muft
then be evaporated to drynefs, and the remaining
powder digefted in a large quantity of weak vi-
triolic acid. Having ftood about twelve hours,
the liquor muft be poured off and again evapo-
rated. . The refiduum is the acid required.

The 2&d of tartar with vegetable alkali forms
foluble tartar. ek

With mineral alkali, Rochelle falt.

With volatile alkali, vegetable ammoniac.

W ith antimony, zartar emetic.

1II. Acp of Sorrer. This acid is procured
by a difficult chemical procefs from falt of forrel,
which confifts of vegetable alkali fuperfaturated
with this acid. Its peculiar properties are notyet
afcertained ; it differs however from the acid of
tartar in taking lime from the vitriolic acid, and
in being entirely {eparated from vegetable  alkali
by chalk. Itis probably the fame as the acid of
fugar. :

IV. Acipof Lemon. Chemifts have hitherto
difcovered no properties peculiar to this vegetable
acid. = Whether it prefers lime, megnefia, and

ponderous earth to alkalis, is not determined.
3 Vi AcID
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&
V. Acip of Benzoin. Of this acid very little
is known, except that it exifts in the refinous

fubftance called Benzoin, and that it may be ob-
tained tolerably pure by adcﬂg lime to its folu-
tion in boiling water, and then decompofing that
combination with marine acid, © It combines rea-
dily with alkalis, and, with the mireral, affords

cryftals that are not deliquefcent. A folution of
thefe neusral {alts may be decompofed by hme,

magnefia, or clay.

VI. AceTous Acip, or VINEGAR, is producea
by continuing the vinous fermentation. In its
attractions it prefers alkalis to lime, cohtrary to
the other vegetable acids, from which it alfo dif-
fers in its weaker attraction to earths and metals,
and in not being altered by diftillation.

Vinegar may be concentrated, that is, render-
. ed ftronger, or more four, by freezing, The ice
on the furface is mere water, which thus fponta-

neoufly feparates from the acid. Strong vinegar

may alfo be obrained by faturating this acid with
alkalis, earths, or metallic calees, and then de-
compoling thefe acetous neutral falcs- by means
of vitriolic acid, which, from its {uperior attrac-
tion to alkalis, &c. unites with thefe, and re-
leafes the vinegar highly concentrated.

The acetous acid, according to Dr. Higgins,
1 a combination of a pecullar acid principle,
vital air, water, and phlogifton ; which acid
principle is a conftituent part of fizable air, of

Mo in‘-'
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cordingly among the mineral acids. Itis, how=
ever, certainly the produce of animal matter,
This, and every other acid, in the opinion of
Dr. Higgins, is compofed osé certain acid prin-
ciple and vital air. If this be true, the copious
produétion of vital air from nitrous acid is eafily
underftood. 05 <hiid
Nitre, commonly called faltpetre, confifts of
nitrous acid and vegetable fixed alkali. Now, in
order to obtain the acid feparate, fome fubftance
muft be employed to which the alkali has a
ftronger attraction. In the rable of attractions
we find, under the head Fixt Alkali, that vitriolic
~acid precedes nitrous acid. Hence we conclude,
that vitriolic acid will decompofe nitre by uniting
with the alkali, and that confequently the acid -
will be fet at liberty. This really happens. In
diftilling nitre with oil of vitriol, with clay, with -
any kind of vitriol, or neutral falt containing vi-
triolic acid; the acid of nitre will quit its alkaline
bafe and pafs over into the receiver. It is fup-
pofed to be a compound of nitrous vapour, phlo-
gifton, pure air, and water. :
Nitrous acid, when ftrong and {moking, is ge- -
nerally called fpirit of nitre, or Glauber’s Jpirit of
nitre ; when lefs concentrated, aqua fortis. The -
{moking fpirit is called by Bergman, Phlogifticated.
witrous acid, i
Smoking fpirit of nitre is of a reddifh flame
colour, emitting fumes of the fame tint, lts :
weight
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many refpe&s ; but differs from it in forming
~ cryftals with maancﬁa, iron, and zinc.

The attra&lgns of this acid are not determm-

ed; mean while they are fuppofed to coincide
with thofe of vinegar.

V. Acip of Fat.  This acid is obtamed by

repeated dlf’clllatlon of animal fat. The neutral
fales which it forms' with earths and alkalis differ
very little from thofe of winegar. In its attrac-
tions it prefers earths to alkalis. i

VI. Acip of Puospuorus. Phofphorus is a

{pecies of fujphur (procured, by a troublefome
procefs, from urine) confilting of a peculiar acid
.and phlogifton. Itis luminous in the dark, and
burns with a cold flame when expofed to the air.
The acid of phofphorus, like that of fulphur, is
obtained by fimple combuftion. This acid may
likewife be feparated from the earth of calcined
bones, by diffolving the earth in nitrots acid, and
precipitating it thh vitriolic acid.

Phofphortc acid unites with abforbent earths in
preference to alkalis : in other refpects it poffeffes
the properties of acids in general., With alkalis
4¢ forms microcofmic falt.

Iron, zing, and arfenic are completely foluble
in phofphoric acid. Ina high degree of concen-
tration, it may be combined with effential oils ;
and, with {pirit of wine, probably a phofphorlc
®&ther may be produced

B VIL Prx-
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VII. PerratTE Acw, hke the phofjnhonr:;“.
obtained from urine, and fuppofe 1 dith
chemifts, to differ effentially from’that ac1d, jis M
probably no other than phofphoric acid umted
with a lictle foffile alkali. Future experime 5o
inftead of increafing, may poflibly reduce the Btg- h
fent catalogue of peculiar acids. ,
VIII. Acip of Prusstan BLUE. Pmﬁ%_‘ggt-

blue hath been generally fuppofed to con
iron united with phlogifton.  The Swedith che-, |
mifts have difcovered that the tinging matter is

of an aeid nature, becaufe it unites ‘glth alf{ahs, :
earths, and metals, and farms with each a fort oﬁ
" neutral compound.

This acid is obtained by boiling Pruﬁian blue
with a folution of fixed alkali, and by precipita-
ting the falt thus formed, by the addition of fpirit
of wine. This falt, confifting of the tinging acid
of Pruffian bive, faturated partly with alkali and
partly with iron, is called Pruﬁtm, or phlogifticated
alkali, which, being diftilled with vitriolic acid,
is decompofed. The,acid required, bemg thus
dﬂenoaged by the fuperior attra&ion of the vitri-
(olic to the iron and alkali, pafies over and unites»
Wlth the water in the receiver,

The acid of Pruffian blue is fuppofed by
Bergman, to confit of rial acid (calcareous gas,
or fixed air) volatile alkali and phlogifton. It is

volatile,“and in its attractions fPems to prefer al-
kahs to earths,

"CHAP,
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‘Tartar, burnt in an open fire, ylelds the famcfd al’t 3
which difers in no refpe&t from that proctﬁ‘?
from wormwood or from any other plam:, cxccp; ‘
certain plants which grow near the fea. = . '

This alkali, when expofed o a m01f’c air, 1‘1— :
quifies, and is then called o7/ of tartar. In thls,, !
property it differs from mineral or foffile alkali, -
Oil of tartar is nothmg more than a folution of
vegetable alkali in water, which it attrats from ‘
the atmofphere. Confequently this oil, as it 1s
called, may be 1mmcdxately produced . by dif-
folving the alkali in a fmall quantity of water.

: Durmcr the folution heat is produced.

: Veoetable alkali alone fuftains a conﬁderablc
decree of heat without alteration; but mixed
rwrth calcareous, argillaceous, filicious, or me- ,
“tallic carths, and expofed to a fufficient fire, it
fufes and converts them into glafs,

Quicklime, which is calcareous earth deprived
of its gas by burning, when mixt with a folution
of fixed alkalj, immediately feizes the calcareous
gas of the alkali, and thereby renders i it cauftic.

Fixed
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’ pamcularly thofe of the crucifotm kind. Itis
produced by diftillation from fo many various
fubftances, that nothing conclufive concerning its
compofition can be inferred from the means of
its production ; but from its properties it appear’s
to be an alkalme fale volatilized by phlogiften.

Volatl,lc alkah by a moderate degrec of heat,
‘may be convertf;d into a permmcnt gas, called,
by Dr. Prieftley, alkeline air, which is fuppd{'cd
to confift of inflammable and phlagxﬁlcated eyr
This alkaline air may be changed into pure in-
ﬂammable,alr by the eleétric fpark, or by being
heated in a retort.

Alkaline gas poffefles the property, fimilar to
that of inflammable gas, of reviving mercury and
lead by the eledtric fpark ; but it differs from the
Jatter in being abforbed by water, with which it
. forms a {’rmng alkaline fpirit, called fpirit of
hartfhorn, or fpirit of /a! agmoniac. -

Volatile alkali is moft eafily obtained by dif-
tilling fal ammoniac mixed with fixed alkali, cal-
carcous earth, or with quicklime : if with fixed
alleali, or calcarcous earth, the alkall produced
will be mxld if with lime,. it 1s cauﬁzlc, becaufe
the lime depnves it of its fixed air. The nature
of this procefs is eafily conceived when we recol-
le that fal ammoniac confifts of marine acid and
volatile alkali. - The earth or lime upiting with
the acid, fets the alkali at liberty. When ab-
_ forbent earth is ufed, the volatile alkali fublimes
: in

% ,
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ponderaus earth from nitrous acid e{iﬂn’qf bééf&
feted by cauftic fixed alkali; for though this
acid, in equal circomftances, will unite with
cauftic’ alkali in preference to every other fub-
flance, neverthelefs, when united t6 ponderous
earth, the attra&ion of fixed air to the llatte__r 13
, required to produce a feparation. S

But this ponderous fpar may be more eafily de-
compofed By caleination in a ftrong heat with"
twice its weight of fixed alkali, which, uniting
with the vitriolic acid, will form vitriolated tar=
tar. ' This with the fuperfluous acid may be
wathed off; and a mild ponderous earth will re-
main.—Or, in the moift way, by boiling the {par,
mixt with half its weight of fixe alkali, for fome
hours. ' ,

This earth is called by Mr. Kirwan, in his £/
ments of Mineralogy, Barytes. It refembles lime
in tafte, but requires goo times its weight of wa-
ter to diffolve it. It is the only earth which de.
compofes vitriolated tartar, and which may be
precipitated by the Pruffian alkali from theenic-
rous and marine acids. Its fpecific gravity ex-
ceeds 4,000. Some philofophers believe it to be
2 metallic earth, 2

Ponderous earth has fome propertieg in com-
mon with calcareous earth, but diﬁ’efgom 1t in
forming, «with vitriolic acid, ponderous {par.
With nitrous and marine acids, it forms cryftals
that are {carce {oluble : fiom thefe it may be fe-

: parated
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This earth.combined with vitriolic acid confti-¢
tutes felenites, gypfum, plaifter of Paris, al ,
bafter; with fluor acid, fluors; with Tongften
acid, Tongften; with the nitrous and marine
acids, deliquefcent falts ; w1th vegetablc acids, a
kind of foluble tartar. »

Lime in the temp€rature of 6o, reqm;es near
700 times its weight of water to diffolve it. -

Lime in its natural {tate, that is, combined
with fixéd air, effervefces with all acids, with
which it forms various neutral falts. This effer-
vefcence is produced by the extrication of the
Jixed air, called by modern chemifts, zhe aerial
acid, to which it has lefs attrattion than to any
other acid. Its firlt attradtion i§ to the acid of
fugar, then to that of forrel. To thefe fuccced
the vitriolic, the tartareous, &c.

Lime, though incapable of fufion when alone,
a®s as a flux to all other earths. It melts with
borax or microcofmic falt. In fufion it combines
{o intimately with the marine acid as to be infe-
perable by heat alone. Fufed with calx of i iron,
it forms a black mafs of a merallic appearance ;
with calx of copper, a metallic mafs of a red co-
lour; with calx of lead, a yellow glafs; with.
calx of tin, ayellow glafs ; with calx of bifmuth,
a powder, or greenith glafs, according to the
proportion of each fubftance ; with calx of anti-
morny, a {cfai- tranfparent yellow mafs ; with zinc,

i a glafs

o

N
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glafs 55 deep yellow colour. = Thefe feveral

combinations are fo hard as to ftrike fire with |
feel.. Berlin Mem. 178i. '

ek SneaT . : :
ot s iehE o Tl

Y chemifts called argillaceous earth, is dif-
tinguifMed from other carths by its tenacity
and pla{hc property when moiftened with water.
It is never found perfectly pure, but commonly
mixed with a large proportion of flint. It is moft
eafily obtained pure from alum, which is a com-
bination of clay and vitriolic acid. From: this
acid the clay may be feparated by the interven-
tion of alkaline falts, or of any other fubftance
which attraéts the vitriolic acid more powerfully
than clay. :
Pure clay alone is not fuﬁble in the ftrongeft
fire 5 but may be eafily fufed by mixing it thh
lime, borax, or microcofmic falt. = When burnt
it becomes fo hard as to ftrike fire with fteel.
Clay, fufed with calx of iron, forms a black mafs
imperfetly fufed, but hard enough to ftrike fire
with fteel; with copper, a brown mafs igperfect-
ly fufed, or powder, according to the proportion
. of the two ingredients; with lead, a powder, un-
F e lefs
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lefs in the proportion of four parts of the calx to
“one of clay, in which cafe a glafs of a deep yellow -
is produced ; with tin, a powder, or grey mafs,
that will frike fire with fteel ; with befmuth, an-
¢imony and zinc not fufible. :
Clay is foluble in acids, particularly the vitri-
olic, with which it forms alum.
Its attrations are in the following fucceflion: .
— J','ttriolig, nitrous, marine, faccharine acid, &c.

SEAE Ta IV
F L I N T,

NALLED witrifiable, cryflalline, or filiceous earths
A is diftinguifhed by its peculiar hardnefs; by
its ftriking fire with fteel ; by its being infoluble
in acids, except fluor acid.
This earth, though called vitrifiable, is incap-
- able of fufion or vitrification without the addition
of other earths, or of alkaline falts. Being fufed
in a crucible with three times its quantity of fixed
alkali, the vitrious mafs becomes foluble in wa-
ter, and the folution s called Ziguor of flints.
When no more alkali is ufed than is fufficient to
fufe the fling, the refult is the glafs made in glafs-
houfes for various purpofes.
Powdered flint, fufed with calx of iron in equal
quantity, or witha lefs proportion of flint, forms
e a mafs
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a malfs that will firike fire with fteel ; externally
of a léad colour, but black and polithed in the
fralure.  If the proportion of calx exceed that of
the flint, the mafs is friable, Flint fufed with
calx of copper, in any proportion, forms a black
powder or friable mafs ; with a triple or quadru-
ple proportion of calx of lead, a greenith glafs;
with calx of tin, in equal or exceffive proportion
of calx, a white or yellowifh vitrious mafs, nor
very hard ; with calx of bifmuth, four parts to
one of flint, glafs of a deep yellow; with calx of
antimony in gqual or greater proportion of calx,
white or yellowith glafs; with calx of zinc, in
excels, a white opake mafs that will firike fire
with fteel.

Flint hath been generally fuppofed infoluble in
water ; but Mr. Kirwan fays, that 10,000 parts
of water may diffolve one of this carth. Mineral,

p- 8.
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COMMON LY called magnefia alba, like cale
A careous earth, is foluble in acids with effer-

vefcence ; but differs effentially in not burning

to lime. It effervefces with acids becaufe, before
Fa2 = cale
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calcination, it is combined Wit Alsl i
differs from lime in forming, - with vitriolic acid,
a bitter neutral fult, called Epfom fmt' i not -
belno foluble in water after culcination; in’ be~
ing, in fome degree, foluble in water before cal-
cination * ; ‘when calcined, in depriving volatile
alkali only, of its fixed air; inm not cryftallizing'

with vinegar; in not being Dreugltated ﬁ‘om
=ooter acids'by ‘the vitriolic. RS B
Magnefia fufed with above an equal propor-
tion of calx of iron; produces a hard black mafs
imperfe&ly fufed ; with calx of copper, a prey
hard mafs imperfedly fufed with calx of lead,
in the proportion of four to 6ne of earth, a hard
yellowith mafs; with calx of tin, a whicith por-
ous mafs that will ftrike fire with fteel ; with calx
of bifmuth, a grey powder, or white friable mafs; -
with calx of antimony, in the proportion of four
to one of magnefia, an opaque hard mafs of a
metallic appearance ; with calx of zinc, in the
proportion of three or four to one of earth, a hard,
porous, unpolifhed, brown mafs.

Thefe experiments require a oreat deoree of
heat. :

Magnefia, in. the f’crongef’c heat will neither
melt alone nor with any other ﬁnglc earth, except
lime ; but it will mele with a mixture of flint and
clay; alfo with:borax, or microcofmic falt.

] Méga

% It requlres about €792 times its we 1gh: of water to dif=
folve it. Kzrwm‘ s illme'aloay, p: 6.
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.-Magnefia is feldom found, in a natural ftate,
unmlxed with other matrer. It is found com-
bined with the nitrous acid in all nitrous carths 5
with the marine acid in fea water ; and thh Lhe
aerial acid in various mmeral waters ¢ it Is alfo 2
conftituent part of a variety of ftones. ;

Magnefia is generally obtained by prec1p1tat10n,
with fixed alkali, from the laft lixivia of nitre or
of fea falt; "but that which is prec1pxtated wirh
falt of tartar from a folution of hpfom, or bitter
purging Jalt, is moft pure, :

L S

Sk AR o B \
M T i A L S.
MFTALLIC bodies are, perfect metals, im-

perfeét metals, and femi-metals.

Perfeét metals are, gold, platlna, filver, mer-
cury.

Imperfeét metals are; lead, copper, iron, tin.

Semi-metals -are, ‘bifinuth, nickel,  arfenic,
cobalt, zinc, antimony, manganefe, molybdena,

Metallic bodies differ effentially from all other
natural bodies in being more ponderous.

All metallic bodies are compofed of phlogifton
and an earth or ealx peculiar to each. Now phlo-
gifton being the fame in all metals, ¢ thgir vatious
propertles muft neceflarily depend on fome pecu-
larity in the calx of each metal 1 the caices of
metals, therefore, rather than the metals them-
: F‘ 3 f”lV\,SQ

gt
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felves, are the ohjedts of chemical inveftigation,
By calx is meant the metal deprived of its phlo-
gifton, whether by means of fire, or by folution
and precipitation.

Dr. Higgins is of opinion, that metals in calci-
nation, or in folution, do not part with their phlo-
gifton, but that they imbibe pure air, which umites
with the phlogifton into a ftate approaching ta
~—water. Hence the fuperior weight of metallig

calces. In reducing thefe calces ta a metallic
ftate, the phlogiftic matter employed, he aﬁ'erts*
communicates nothmg to the metal, but uniting
with the vita] air, forms aerial agid and water.

Metals in general are foluble in acid menftrua,
and are thence precipitated by alkalmc fales; be-
caufe, acids having a fuperior attra&ion to alka-
lies than ta metallic calces, they unite with the
former, -and confequcntly the calx falls to the
bottom of.the vefitl, :

Metals may be precipitated, from their foly-
tion in acids, byother metals, and fuch preci-
pitates are not calces, but the metal revived or
reduced, as it is expreffed hy chemifts ; ; that is,
reftored to its metallic appearance. If i iron, for
example, be put into a folution of ﬁlver, of cop-
per, of tin, 8c. thefe metals will be precxpltatcd
in their metallic form, and the j iron will be dif
folved in the acid; but if zinc be added to this
folution, the iron, attracting phlogifton from the
zinc, will fall-to the bottom, - and the calx of
zinc will occupy s Place with the acid.

€

SECT~ .
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PERFECT METALS,

RE fo called, becaufe they cannot be cal-
cined or in any refpe altered by ﬁrc, tho’
ever fo long continued. A9

1. GoLp, called, by the ancient chcrm{’cs, —
king of metals, is not only the moft valuable,
but the moft ponderous and moft dudtile of all
metals. Qne ounce of gold will gild a filver wire
twelve hundred miles in length. It is beat by
the hammer fo thin as to float in the air; and fo
great is its tenacity, that a gold wire one tenth
of an inch in diameter will fuftain a weight of
630 pounds.

Gold is deemed mfoluble in enthcr acids or al-
kalies fimply applied; but-it is foluble in aqua
regia and in bepar Julphburis.,

Aqua regia is a mixture of nitrous and marine
acid. The firft of thefe acids has no further thare
in diffolving gold than by depriving the marine
acid of its phlogifton, which marine acid, thus
dephlogifticated, ‘attracts phlogifton from - the
metal, and thereby renders it foluble; for metals
" are not foluble in acids until they are deprived of
a part of their phlogifton : dephlogifticated ma-
‘tine acid, therefore is the real folvent of gold.
But, in ‘a+letter from Dr. Crell to M. D’Arcet,

o F4 we
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we learn that by diftilling vitriolic acid with
manganefe, an acid is obtained that will alone
diffolve gold, filver, and mercury. ,

Gold, thus reduced: to-a calx, becomes eafily
foluble by molt other acids, by alkalies, and by
=ther, which takes this metal from all acids. -

In the dry way,' t that is, melted in a crucible,
orold readily unites with all other metals..

-~ Gold i Js alfo foluble, in the dry way, by lwer
of iulphur, which is-a combination of {fulphur
with fixed alkali. From this compound, diffol-
ved in water, the gold may be precipitated, to-
gether with the fulphug, by any acid, and may
be finally leparatcd from the fulphur by fire.

Gold, diffolved in aqua regia, may be precipitat-
ed, by alkalis; earth», and the calees of all metals
except platina, - The prc‘c‘pltatc by means of
cauftic mineral alkali, is almeft black ; by mild
mineral alkah, ‘Pﬂow

The calx of gold )r€c19itated from agua regia,
by means of volatile alkali, pofleffes the fingular
property of fulminating when expoled taa modc—
rate degree of heat : it is called aurum [udminans.
The caufe of this phénomenon -is the . fudden
eruption of the elaftic fuid, which, combined
with phlom&on, conihtutes volatile alkali. In
this_operatior, the alkali is m&antaneouﬂy de-
compofed (by the calx, when heated toa certain
degree, fnatchmcr its phlogiiton) and the elaftic
fluid confequendy releafed. A cubic inch of az-

runs

A
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vum fulminans generates, by explofion, about one
thoufand cubic inches of this gas. o) s (B

A cubic foot of rgold weighs 1326 French
pounds*. Weighed in water, it lofes one nine-
teenth part, and fixty-four parts of:the twentieth,
fuppofing it divided into one hundred : its {peci-
fic gravity therefore is called 19,64. In other
words, gold weighs about nineteen-gimes and an
half heavier than the water that would run ove-_
the edge of a' veffel quite full, on dropping a
Jump ¢f gold intoit; or than.alump of ice of
the fame fige. LT et

Gold, not being foluble by fulphur or arfenic,
is never found, like other metals; mineralized,
o as to conftitute a proper ore of gold. It is
fometimes difcovered, in fmall quantities, in the’
ores of filver, copper, lead, &c. butit is gene-
rally found in what is called a native or virgin
ftate, inclofed in ftones of various kinds, parti-
cularly in quartz, or mixed with fand at the bot-
tom of rivers. \ '

Gold mixed with fand may be eafily feparated
by mechanical means 3 if it be inclofed in earths
or ftones, it may be feparated by firft reducing
them to a fine powder, and diffolving it in nit=
rous acid. If the earth be calcareous it will dif-
folve, and the gold will fall to the bottom. If

the matrix be gypfeous or filiccous, diffolve the
S > powder

* The French pound is to the Englifh Troy pound as 21
to 16,
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powder in agua regia, and precipitate the gold .
with a folution of green vitriol. Gold may be
feparated from pyrites, after torrefaction, by agua
regia.  Kirwan Mineral. '
* According to Bergman, the ele@ive attractions
of gold, in the moift way, are ther, marine acid,
aqua regia, nitrous acid, &c.; in the dry way,
mercury, copper, filver, lead, &ec. ;
< JL Suver is the fecond perfet metal. Like
gold, it is capable of fuftaining the greateft de-
gree of heat without alteration or diminution. It
lofes the eleventh part of its weight in water. A
cubic foot of filver weighs 720 French pounds.
A filver wire one tenth of an inch in diameter,
will fupport 340 pounds. Lxcept gold; itis the
moft ductile of all metals. ,

- Silver may be diffolved by vitriolic or marine
acid, but not without the affiftance of a confider-
able degree of heat and concentration.

The proper folvent for filver is nitrous acid,
which diffolves it very readily without heat ; but
if to this {olution either of the above acids be ad-
ded, the metal quits the nitrous, and uniting
with the other, falls ta the bottom of the veffel
in the form of a white powder, confifting of very
minute cryftals. If precipitated by cauftic mine-
ral alkali, or by phlogiflticated alkali, a yellowifh
brown- calx will be the refult,

+ If afolution of filver in nitrous acid be pro-
perly evaparated and left to cryftallize, we obrain
a me-



a metallic falt called lunar cryffals, and thefe
cryftals, by fufion, form the cauftic called /apis
nfernalis. 3"

Silver combined with witriolic acid, is called
Junar vitriol; with the marine acid, after fufidn, -
luna cornea. - ’ '

The folution of filver in nitrous acid is fingular-
1y ufeful in the examination of waters, in which
a few drops of it produce a cloud'and preci=i.-
tion, if the water contain vitriolic acid, marine
acid, alkali, earth, or metal, whether fimple or
combined. The decompofition which caufes the
cloud in the water, is produced by the fuperior
attra@ion of thefe feveral fubftances either to fil-
ver or to the nitrous acid in which it is diffolved.
Silver prefers either of the other two acids to the
nitrous, and all acids prefer alkalis and earths to
metals ; and thus, when any of thefe are uncom-
bined, the decompofition is eafily accounted for.
But it is not fo eafy to comprehend the power
which feparates the filver from the nitrous acid
when the water to be tried contains a neutral falc.
In this cafe the effe& is produced by what is called
a double atgraction.

" Let us fuppofe that the water holds in folution
ever fo fmall a quantity of Epfom falt, which con-
fifts of vitriolic acid and magnefia. A few drops
of the folution of filver immediately produces a
cloud, which evidently indicates a decompofi-

tion. How can this pofiibly happen ?—for we
: know



76 M BT o8 o

know that the magnefia is more powerquv at-
trated by the vitriolic than by the nitrous acxd
and that the vitriolic acid prefers macneﬁa to

filver; but though neither the nitrous ac1d nor

the filver can alone decompofe the Epfom falt,
yet the attraltion of filver to the vitriolic acid,
and of nitrous acid to magnefia, a&mc at the fame
_time, produce a force fuperior to that which held
the conflituent parts of the two neutral falts unit-

“ea: Thus the nitrous acid uniting with the mag-
nefia forms a frefh neutral falt, which remains dif-
folved in the water, and the filver united with the
vitriolic acid, falls to the bottom.

Silver is fometimes found in its natural and

mallezble ftate combined with a fmall proportion
of gold, or with copper; butit is generally found
mixed with other metallic matters, mineralized
with fulphur and arfenic, from which it is fepa-
rated by what is called cupellation, a procefs
founded on its indiftruétibility by fire.

Silver may alfo be feparated from its ores in
the moift way, by pulverizing and then diffolving
them in nitrous acid, and afterwards precipitat‘mcr
the filver with marine acid, which Wlll takc it
from any other mcnﬁruum.

Mr. Kirwan (Mineral. p. 240) enumerates 18
fpecies of filver ore, viz."

. Native, in various forms, mixt in ftones of
various kiads, fy °

2. Vl’t’i“
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‘a. Vitrious, in large lumps feparate or involved
in quartz, fpar, &c. It is one of the richeft, To0
parts containing 75 of filver, ,

‘3. %% % Yellowith white, mineralized by
{mall proportion of arfenic.

4% X% Soft ‘and of a metallic appearancc
when cuty mmcrahzcd by a laroe propomon of
arfenie. i .

5. Red ore. Heavy, fhining, diaphagous,-<.—
opake ; mineralized by arfenic and fulphur; roo
gtains contain 60 of filver.

6. Black, ore, mineralized by fulphur Wl[h a
very fmall proportion of arfenic and iron.

9. Arfenico-martial ore, mineralized by arfenic,
with a large proportion of iron; hard, white,
thining, fibrous, poor.

8. White ore, mineralized by arfenic, fulphur,.
with very little copper and lefs iron. Heavy, -
foft, opake. Spec. grav. s5,0co yields about 20
per. cent. of filver.

9. Grey ore.  Arfenic and fulphur, with much
copper and iron. It yields from one to twelve
per cent. Moft common of all filver ores.

10. Brownore. Arfenic, fulphur, copper,; iron,
antimony. The greateft part is copper. Of fil-
ver from 1 to 5 per cent.

11. Plumefe ore. Sulphur, arfenic, iron, anti-
mony. It is of various colours, rcfcrpb]mo hair

or wool. Very poor. ‘
‘ 12, Co-
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12. Goba'tic ore. Sulphur, arfenic, cobalt, iron, -
The mafs is of various colours, but whether brown; -
or black, or white, it is diftinguithed by rofe co-
Joured particles of cobalt. Yields about 45 per
* cent. ST z s
13. Buttermilk ore. ~ Sulphur, antimony, and
barytes.  In thin pellicles on granular fpar.

14. Combuftile ore. 1t is a coal that leaves about
-& per.cent. in its afhes. '

14. Corm’au: ore. © With vitriolic and marine
acids, a little iron; and fometimes with vitrious
ore. This fcarce and valuable ore is white, of
grey, or yellow, or brown, or green, or purple, ot
black ; often eryftalized in a cubic form; fome-=
times friable. Yields about 70 pet cent.

16. Goofe-dung ore. Uncertain mineralization,

17. Foliaceous ore. Tt is found in mountain
cork, but not worth finding.

18. Imaginary. Mineralized by fulphur, arfe-
nic, and bifmuth. :

Both gold and filver may be refined, that is fe-
parated from the imperfect metals, and other ex-
traneous matter, by the a&ion of fire alone, be-
caufe the fubftances with which they are com-
bined are calcined or vitrified by continued heat;
but by the addition of lead the operation is con-
{iderably accelerated : that metal promotes the’
calcination of the extraneous matter, and rifing
with it to the furface, runs off; leaving the perfect
metal pure.

But



M OE R AT B W 79

But though gold and filver may- be thus fepa-
- rated from: all other matter, they cannot, by this
procefs, be feparated from each other; becaufe
they equally refit the adtion of fire and of lead:
to effeé this feparation, ther"cfore, we muit have
recourfe to'other chemical means.

Gold, we know; is foluble only in aqua: regm ;
but filver will diffolve in the nitrousorin the ma-
rine acid feparately applied, or with fulphurip rhe—
dry way. Thenitrousacidis the bet menftruum,
and is therefore moft commonly employed. This
procefs is called parsing. - The gold falls to the
bottom; and the filver, diffolved in the acid, may
be obtained either by diftillation, or by putting
the folution into a copper veflel. The: nitrous
acid having a greater attraction to copper than
to filver, the latter is confequently precipitated.

The firft atera&tion of - filver is to the marine
acid : to this fucceed the acid of fat; of fugar, of
vitriol, &c. Volatile alkali diffolves the calx of
filver., In the dry way, filver prefers lead to every
other metal.

III. PLatina, a metal but lately difcovered,
is ranked among the perfec metals, becaufe it is
not deftructable by fire ;  and it was. thought to
differ from every other metallic fubftance in not
being fufible alone in the hotteft furnace; but
M. Lavoifier, in the year 1782, fucceeded in
melting it by means of a currentof pure air,

Pla-
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Platina is found in the gold mines of Spanifh
America, in fmall angular. grains, mixed with a.
fpecies of black f'and which is attratted by the
magnet, but neither foluble in acids ner fufible.
Thefe grains of Platina refemble iron. ﬁhngs, but
are fomewhat whiter.

Platina approaches very near to gold in, its fpe-
cific gravity, and refembles that r_netal in being

ozl {oluble in agua regia, from which, like gold,
it may be feparated by wther, by alkalis, and by
moft other metals,
* Platina may be precipitated from its folution
in agua regia by fal-ammoniac ; a property pecu-
liar to this metal.  Lewis. : ,

It differs effentially from gold in being neither
fufible nor malliable, unlefs combined with other
metals by fufion, with fome of which it readily
‘unites, particularly with zinc.

The attra&ion of Platina to acids is nearly fi-
milar to that of gold, except that when preci-
pitated from its folution, it is foluble in: the
acid of fugar, of forrel, of lemons, of ants, and
of vinegar.

Such were the chemical hiftory and properties
of platina from its firft difcovery down to the year
1786 ;. but we now learn that M. Chabanon, pro-
feffor of chemiftry in Spain, has difcovered a me=
thod of fufing and cafting it in large mafles,
which may be as eafily wrought as gold or filver;
and that its {pecific gravity is 24,0c0.

IV. MR-
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I MERCURY 1s conﬁdered by the generality
of chemifts, as an intermediate fubftance between
the perfect and imperfect metals ; neverchelefs, ie
certainly poflefles the effential and diftinguithing’
- property of perfe@ metals, namely indeftrucabi-
lity by fire. Except gold and Platina, it is the
heavieft of all metallic fubftances, and, like thefe,
it is hot at all affected by the molﬂure of‘ the at-
mofphere, B

A cubic foot of mercury weighs 947 French
pounds, of which it lofes no more than one ﬁf-
teenth when weighed in water.

Mercury differs principally from the other
perfect metals in being fulible in a lefs degree of
heat, that of the atmoi'phcre being fufficient to
keep it in a ftate of fufion ; but in extreme cold
weather, in a very cold climate, with the addi-
tion of artificial cold produced by the mixture of
fpirit of nitre with fnow, mercury has been actu-
ally fixed and rendered malliable. In this ftate
it poffefles all the effential properties of a perfcé’t
metal.

Mercury differs from the other perfet metals
in its volatility. It evaporates with a degree of
heat little fuperior to that of boiling water; but
this evaporation affeéts no alteration in the metal:
for, if it be diftilled in clofe veflels, the condenfed
vapour is precifely the fame with the auereury
fubmlttcd to diftillation,

G This
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This metal being digefted over a ftrong heat,
without the addition of any other matter, and
continued for a confiderable length: of time, may
be converted .into. a reddith powder, called preci-
pzmte per Je 5 but this powder is eafily reftored to
its former fluid ftate by hear alone.

If mercury be diftilled with vitriolic acid, and
the mafs which remains in the retort be thrown

~ipta hot water, part of it diffolves, and the re-
mainder falls to the bottom. This precipitate is
called Turbeth mineral.

Mercury is readily diffolved. by the nitrous,
acid, 1If the falt formed by this union be eva-
porated by heat, there will remain a mercurial
powder, which is called red precipitate,  Mercury,
diffolved in apy acid, may be precipitated white,
by phlogifticated alkali. :

Marine acid. fublimed with mercury forms cor-:
rofive fublimate; and if to this: falt about: three:
times its quantity of mercury be added, tricurated:
together and afterwards fublimed; mercurins dieleisy:
or calomel, will be the refult. ,

Mercury, diffolved in any.of the acids above-
mentioned, may be precipitated by.earthsandiak
kalis, to which acids. have a; ftranger attraction,.
and this.pregipitate becomes foluble: in vegetable:
acids, which have very little effeét on mercury in:
its.natural fate. It is alfo foluble in alkalinefo-
lutions after a previous folution in acids. ¢

But, though mercury is. moft readjly diffolved
in nitrous acid, it is more powerfully attracted by

the



the vitriolic or marine ac‘xds.‘ Hence the prefence
of thefe acids, or any of thClr combmatxons, are
1mmedlately difcovered by a few drops of the fo-
lution of this metal in t}"c nitrous acid; and,
hence its utility in examining waters whlch are
fuppofed to cantain G?aubers falt, Epfom fa]t,

felinites, gypfum, alum, vitrigl, or common
falt.

Mercury may be dlfcngaged from its iolunon
in acids by moft other metallic fubﬁances if,
for example, a clean plate of copper be immerfed
in a folutioi- of corrofive fubhmate, which is a
combmatlon of mercury with marine acid, the
acid will udite with the copper, and the mercury
will cover the furface of the plate, which will ap»
pear to be converted into filver.

Mercury may be eafily amalgamated, that i,
combined or allayed with moﬁ metallic fubftan-
ces, except iron : its combination with tin is par-
ncularly ufeful in covering the furface of mirrors.
It unites moft readily with gold, and is therefore
generally ufe,d 1n extra&mg that metal fromrthga
heterogeneots matter in which it is frequently in-
volved.

The acidof fat dlfeﬁg?ues mercury from the
marine, and confequently from every other acxd
To this attra@ion may probab]y be afcribed the
extin&tion of mercury by tricuration with lard or
gteafe of any kind, from whxch it is not emucly
recoverable. .

G2 Meycurg
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Mercury unites intimately with fulphur by tri-
turation only, but more perfectly by fufion. If
this combination, which is called Etbzaps mineral,
be fublimed, thatis, volatilized by fire in clofe

“veflels, a red powder, called cznnabar, is produced;
which, when finely ground, is called vermillion.

Mr. Kirwan enumerates fix {pecies of mercurial
ores, viz. L

< _=. WNative, flowing from ftones, or diffufed
among clay

2. Cmczform, mineralized by aerial acid ; in hard
lumps of a brown-red colour.

3. Vitriol and marine [alt of mercmjy, ‘mineralized
by vitriolic and marine acid; of a fpar-like ap-
pearance, bright and white, or yellow, or black.

4. Native cinnabar, mineralized by fulphur ; of
a red colour, in friable maffes or cryftallized, or
intermixed with clay or ftones, or with the ores
of filver, copper, or martial pyrites.

5. Black ore, mineralized by {ulphur with cop-
per; of a dark grey colour and glaffy texture,

6. Pyritons ore, containing mercury, filver,
iron, cobalt, fulphur, and arfenic; a fiiable mafs
-of a light grey colour.

By what means mercury may be feparated from
fulphur and other fubftances with which it is com-
bined in thefe ores, is eafily imagined, if we at-
tend to its properties above enumerated. Itis
moft fréquently obtained from native cinnabar, by
diftillation with iron filings, which fulphur prefers

to
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to mercury. Many other metals, alkali, or
earths, would effet the fame purpofe,

SE € T
IMPERFECT'METAL&

ARE {o called, becaufe, though like the T per-
fect metals, they are malliable, ductile, and
fixed in the fire, they are neverthelefs deprived of
their phlogifton, and confequently reduced to a
calx, in a fufficient degree of heat. \

I. Leabp, called Satum by the ancient chemxﬁs,
except gold, platina, and mercury, is the heavieft
of all metallic fubftances: it is alfo the fofteft,
leaft duile, lealt elaftic, and leaft fonorous of all
metals. A cubic foot of lead weighs 828 French
pounds, and, weighed in water, lofes about a
twelfth part of that weight.

The calx of lead expofed, for fome time, to the
flame of a furnace infufficient to melt the calx,.ds
converted into red lead, called minium. But if the
heat be fufficient to fufe the calx, it becomes Zi-
tharge, which is a powder confifting of {mall
fcales refembling za/k. This powder is pfed in
various arts, particularly in glazing earthen ware,
making fome forts of glafs, &c. A yet greater
degree of heat converts the calx of Jead into a

G 3 per-



&Q'M&TALS

perfeét glafs, cal]gd the glafs of lcad which b_(;mg,
readily fufible, is frequently ufe,d as a ﬂux in ;he :
fcorification of ores.

The calx of lead may 1mmedlately be reduced;
that is, reftored to its metallic appearance and
properties, by melting with a fmall quantity of
fat, or any-other phlogiftic matter.

Lead is foluble in all acids, but its moft power-
ful attraction is to the vitriolic, . which confe-
" quently feparates it from any other acid. - Dif
folved by vinegar, it conftitutes white lead, ufed
by painters in oil.  #bite lead completely fatu=
rated with vinegar by digeftion, and" afterwards
evaporated and cryftallized, forms the falt called
Jugar of lead. A white calx of lead may be ob-
tained by precipitation with alkali, mild or cauf-
tic, from. its felution in any acid.

Lead may, by fufion, be eafily united with any
-metal exceptiron: neverthelefs, the calces of thefe
two metals unite in vitrification. '

Lead, combined with tin, conftitutes the folder
vled by tin-men and plumbers.  This combina-
tion, calcined, is ufed for glazing earthen ware,
and is alfo the foundation of white enamels.

Thcrc are nine fpecies of lead ore, viz.

. Native : very rare: f,O.metlm_es contains fil-
VEr, Or Goppet; |

2. Calciform, mineralized by the aenal acid.

Of this fpeaies there are five vaneues, Vil
Lead
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- Lead Jpar, lead ochre, native cerafs ; wrth iron and
~ earth.
- Red, brown, or yellow 5 with more iron,
- Green, cryftallized in needles or in powder:
with iron, feldom copper. .

Bluifb, fometimes cryftallized ; with copper. -

Black, moft rare, fometimes cryftallized.

- Thefe ores are eafily reduced by fimple fulion
with any phlogiftic matter.

3. ** mineraliced by vitriolic acid; a white
heavy calx.

4. *** mineralized by the phofphonc acid 5
~ green, containing iron.

5. Galena, mineralized by fulphur; with fulphur
and a little iron; moft common; lead colour,
cubic, often mixt with quartz, and {fometimes
containing about one per cent. of filver.

6. Antimoniared lead ore. In appearance it dif-
fers from galena only in its texture being thready,
whereas that of galenais plated. It ylelds a fmall
quantity of ﬁlver
* 4. Pyritous lead ore fulphur filver, and much
iron ; brown. It is a mixture of galena with
brown pyrites.

8. Red lead jpar: f{ulphur, arfenic with filver.
Lately difcovered in Siberia.

9. Stony or fandy lead ores. Diffufed through
* calcareous earths. The means of feparating this
metal from thefe ores may be eafily conceived by

G« at-
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attending to.its properties.  Vide, Kirwan's Mis
aeralogy, p. 300. O R R
11. CorpER, by chemifls called Zenas, is harder
and more fonorous than filver, but fomewhat lefs’
malliable and duttile. Its tenacity is fo great,
that a wire, the tenth of an inch in diameter, will
fuftain a weight of 375 pounds. In water it lofes
almoft a ninth part of its weighe, BB

Copper diffolves in all acids and in alkaline fo=

“lutions: In the farmer the folution is green, and
in the latter blue. When long expofed to the
air, it contra@s a green ruft, which is a partial
calcination of its furface by the aerial acid. This
ruft may be revived by heat with the addition of
any phlogiftic matter. _

To diffolve copper in the vitriolic acid requires
a confiderable degree of heat and concentration in
the acid. The falt obtained from this folution
by cryftallization is called &lue vitriol,

Copper diffolved in vegetable acids and cry-
ftallized forms werdigreafe.

This metal may be feparated from its folution
in any acid by alkalis or calcareous earths, The
green powder thus precipitated, is ufed for paint=
ing upon China ware, and for imitating emeralds,
&c. in melting it with glafs.  The greenifh
precipitate of copper, by phlogifticated alkali,
from nitrous acid, is more than five times che
weight of the copper diffolved, Bergman on Pre=
cipitates, p- 398, :

Acids
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Acids having a ftronger attrattion to iron than
te copper, the firft of thefe metals wilFimmedi-
ately precipitate the latter.  If therefore a plate
of iron be fufpended in a folution of copper in
_ any acid, part of the iron will be diffolved, and
the copper, in its metallic ftate, will cover the
furface of the iron-plate, fo as to give it the ap-
pearanee of a perfe&t tranfmutation.
~ Copper, like the other imperfect metals, may, .
by heat alone, be reduced to a perfett calx,
which by the addition of phlogiften may be again
revived.

Copper being more powerfully attracted by
acids than filver or mercury, eafily precipitates
thefe metals, and, in confequence of this proper-
ty, it is ufed, in the operation of parting, to pre-
cipitate filver from its folution in the nitrous
acid. :

Copper readily unites with fulphur, the acid of
which, in a degree of heat {ufficient to expel the
phlogifton, converts the metal to blue vitriol.

- Copper allayed with about a fourth part of
zinc forms brafs; with tin and with a certain
proportion of other metallic fubftances, accord-
ing to the ufes for which it is intended, it confti-
tutes bronze for bells, ftatues; and cannon. The
mixed metal called Tombac, Pinchbeck, or
Prince’s metal, is a compofition of copper and
zingc. %

The
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_ The attrattion of copper to acids is in the fol-
lowing fueceffion : acid of fugar, of tartar, nauri=
atic, vitriolic, &c¢. 3 '

There have been dlfcovercd twelve fpecu:s of
gopper ores, Viz.

1. Native, in various forms, cxther rcdd1ﬂ1 or
grey, or grains or lumps, &c.

2. Calciform, mineralized by the aerial amd
red; green,-called mountain greens blue, called
mountam blue. 'Thele are frequently found cry- -
ftallized. ‘

3. Cuprious flones. Torguoife is the tooth of an
animal penetrated by the blue calx*of copper.
Lapis Armenus, calcareous earth alfo coloured by
the blue calx of copper. .

4. Vitrious copper orey mineralized by fulphur ;
red, brown, or blue: the richeft ore of copper;
generally foft ; fometimes cryftallized.

#5. Azur ore; by fulphur with about 25 per
cent, of iron.

6. Yellow pyrites ; by fulphur with much iron.

9. Grej ore; by fulphur and arfenic with little
iron.

8. Blendq/e ore; by fulphur and arfenic, with
zinc and iron.

9. Argillaceous, [biftofe, or flaty ore. Vitrious
ore combined with flate.

10. Bituminous ore; a fpecies of coal found 1n
Sweden. «

11, Copper
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11. Copper in a foreign form. In animal and
vegetable matrer. »

12. ***, Mineralized by the vitriolic or marine
acids. . Kirw. Mip. p. 256.

Copper is found diffolved by the vitriolic acid
in certain mineral waters, in Ireland and elfe-
where, '

Thefe ores may be analized by firft reducing
them to a fine powder, diffolving them in nitgous
acid and precipitating with fixed alkali, or with
a clean plate of iron. ;

1II. Iroy, by chemifts called Mars, is dif- ..
tinguithed from other metals by its atradtion to
the magnet. It is the lighteﬂ'metai except tin ;
it is neverthelefs the hardeft, and, except Platina,
the moft difficult of fufion. Except gold itis
the moft tenacious; for an iron wire, the tenth
of an inch in diameter, will fuftain 570 pounds.
It lofes near one eighth of its weight in wat€r,
Its dudility is fo great that it may be drawn into
a wire no thicker than the fineft hair.

Iron is foluble in all acids, and rufts more'than
any other metal in a moift atmofphere, probably
_ by the a&ion of the aerial acid. This ruft, which
is a real calx of iron, that is, iron deprived of its
phlogifton, may be revived by fufion with any in-
flammable macter.

Iron may be alfo, in fome degree, calcined by
water. If filings of iron be immerfed in water,

they will in time be reduced to a fine powder
called
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called Martial Ethiops. ‘This is prbbabiy the ef-
fect of the aerial acid in the water. i

Tron diffolved in vitriolic acid produ‘ces zr'zﬂa"m-
mable arr, which, by the application of a lighted
candle to the mouth of the bottle, will immedi-
ately explode. This folution, by CV&POI’athﬂ
and cryftallization, forms green vitriol.

Iron with the nitrous, marine, or vegetable
acids; worms deliquefcent fales. - :

This metal may be precipitated from its folu-
tion in acids by alkaline falts or calcareous earthe
Iron diffolved in vitriolic acid, and ‘precipitated
by an alkali, faturated with phlogilton, forms
Pruffian Blye.

Alkalis alfo aét as powerfully upon iron as
upon other metals, after having been previoufly
diffolved by acids.

Iron precipitates all metals, except zinc, from
their folution in any acid. ‘This precipitate is al-
moft fix times as heavy as the iron diffolved.

Any {olation of iron is, by the addition of ve-
getable aftringents, particularly galls, converted
into ink.

Sulphur unites with iron in preference to any
other metal : ‘hence the great ufe of iron in ex-
tracting other metals from their ores by fufion.

The calx or ruft of iron is always of a yellow-
ith red or¢brown colour. Tt is ufed not only in
medicine, but 1n painting in 011 in ftaining olaf's,’

; and



and in various other arts. = All earths of this co-
lour contain the calx of iron..

Iron will unite with all merals cxccpt lead and
mercury. - It is capable of receiving, by cement-
ation, a {uperabundaat proportion. of phlogiftons
and of being, by that means, converted into a
harder metal called o ficel.

Calzx of iron, in fufion, will melt four times its
weight of lime, half its wcu{ht of c]av, a third
of flint, and a fourth of magnefia. A’cbard Berl.
Mem.

Mr. Kirwan is. s of opinion that; in fuﬁon, the
attra&xo»nsr of earths with calx of iron, take place
as in the following table. Mineral. p. 15.

Lime. Magnefia. Cla 2)e Flint. Iron.

Ifon,' Lime; £ fron, Iron, Lime, *
Clay, . . | fron. | Lime, , | Lime, | Clay,
Magnuefia, Flint. | Clay. | Fling,
Flint, Maguefia.

Iron is rafely found native, that is, in 3 malli-
able ftate; nor is it, like moft other metals, ge-
nerally found diftinétly mineralized by fulphur
and arfenic; but as a calx, that is, 4s an earth

capable of being reduced to iron by the addition
: of
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of phlogifton, it is univerfally daﬁ’n’éﬁféﬁ“ parﬁ.
cularly through the foffil' kingdom, there beiny
{carce an earth or ftorie fram which' iron may noe
be extratted.

The prefence of iron in any earfh o ftorie may'
' Be certainly difcovered by diffolving it, dfter pre=

vious calcination, in vitriolic acid, and by adding’
to the folution a lixivium' of fixed alkali that Bas
beer -=!<ined with the blood of any animal, which
faturates the-alkali with phlogifton. If the matter
thus examined contain iron, a blue precipitate;

called’ Praffian blue, will' be formed. .

Tron‘is frequently found in mineral waters dif-
folved by the vitriolic or the aerial acid. It is
1mmedxately difcovered by the addition of any

. vegetable aftringent, particularly the tincture of
galls, which gives the water a purple tinge ; or
by the precipitation of Pruffian blue by means of
phlogifticated alkali.

The acid of fugar, orof tartar;, will precipitate
iron from the vitriolic, and confequently from any
other acid.

Mr. Kirwan enumerates 26 fpecxcs of iron
ore, viz.

1, Native. A mafs of malliable iron weighing
1600 1b. has been dilcovered in Siberia: it is
found alfo in many other’ places.

2. Steel re: brown calx mixt with 'iron in its
metallic ftate.  Dark’ fteel colour; folid, fhining,
magnatic, '

3. Mag-
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3. Magnet.  Like the laft in appearance:

4. Black glzmmer, confifts of - brown ca}x‘ and
black-lead.

‘5. White or fparry ore: brown czl'x of irot,
white calx. of manganefe, and mild calcarcous
earth. White only when frefh dug:

6. Mugnetic fand. Found in Virginia.

5. Hematites: red calx indurated with clay and
manganefe. Colour red, or brown; oryel!=_; or
purple: hard and of a metallic appearance. In
fome countries it forms whole mountains. It.
yields from 40 to 80 per cent. :

8. Ochre. - Hemarites in a friable ftate, mixt.
with a confiderable proportion of clay. Yellow,
red, or brown. : : E

9. Red glimmer.  Red calx, with black-lead,
called plumbago. Differs from black glimmer il
not being magnetic before roafting.

10. ‘fozﬁen Indurated ‘red’ calz, ‘with a {mall
proportxon of brown. Bluifh black, oryellowxfh
SEN

11, Emery. Suppofed to be mixture of thc
red and white calces, with tripoli.

12, Greyore. Red' calx, with' fiderite's of a
metallic appcarancc and hard’: not' at all’ mag-
netic. L :

173. Arg‘zl/aceous ore. Red ot yellow calx, with
clay. )

14, Red calmreous ore.. Tn powder, in many

parts of England. Ufed in painting.
13, N
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15. Siliceous ore. - Jafper, gamet, bafaltes alfo
fand found in France.

16. Muriatic ore. Sermentme, £ ¢i magntﬁa
and flint overloaded with iron. '
~17. Martial calamine. Yellow; red, or brown :
Quartz, clay, iron, and zinc,

18. Marcaffite. ~ Mineralized by fulphur ‘and
arfenic. .

10. Martial pyrites. Mineralized by fulphur.
Yellow or brown.

20. Mifpickel. Mineralized by arfenic. Like
filver in appearance,

1. Combufiible ore : with plumbago and pit-
coal. :

22. ***_ Mineralized by vitriolic acid.

- 23. Iron blend. A ftone of an iron- By €0
lour.

24. Wolfram. A brown or black ftone, gene-
rally found in tin mines. ,

25. Native Pruffian blze. Clay mixt with iron,
Generally found in bogs.

26. Terre Verte. lron mixt with clay, It is
ufed as a pigment.

Iron may be completely feparated from any of
thefe ores, by repeated boiling in marine acid
and precipitating with Prufian alkali. In the dry
way, by fluxing them with a mixture of eight
parts pounded glafs, one of calcmed borax, and

one-half of charcoal. :
v. Tiv
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AV Tm Jofes not more than one-feventh of its
wexght in'water: it is therefore the lighteft of all
metals. . It is neither remarkably duéhle nor te-
pacious ; but it may be fufed and ealcined in a
moderate degree of heat. By an increafe of fire’
the calx of this metal becomes beautifully white
and refraftory : it is wled, with the addition of
other vitrifiable matter, for glazing the furface
of earthen ware ; and, calcined with lead, igfesms
a fubftance called putty, of ﬁngular ufe in polifh-
ing glafs. Nitre fufed. with tin accelcrates its
calcination.

Tin is in fome degree {oluble in all ac:ds, ex-
cept the aerial. I except the aerial acid, be-
caufe it contraés no ruft in contact with air or
water.

Vitriolic acid, affitted by heat, diffolves tin

‘ennrely

Nitrous acid calcines this metal ; thatis, it de-
prives it of its phlom&on, and any alkali precipi-
tates the earth 1n a white calx.

The marine acid, with the afiiftance of heat, dif-
folves tin completely. It is alfo foluble in agua
#egia. It may be precipitated, asa calx, from
any of thefe folutions, by water only, if the folu-
tion be fufficiently diluted.

The folution of tin in' aqua regia, added to a
tinture of cochineal in water, changes it from a
crimfon to a fearlet colour. This effe& is the
foundation of all fcarlet dyes.

H Fins
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1. BismurtH in appearance refembles t :
lus of antimony, though fomewhat Itfs white. It
Yofes, in water, about a'ninth of its werght and
1s confequently the heavieft femi-metal. -

" Bifmuth is perfectly foluble in the nitrous. acxd
only. From this folution it may be p¥ec!p{tated
by alkalis; but water alone will producea pre-
c1pltate more white. This powder is ufed as a

paiwsfor the fkin; but the fkin of ladies thus.

painted will become black if expofed to any phlo-
giltic effuvium, becaufe the calx of Bifmuth at-
trats phlom{’con with great avidity, = This pro-
perty is the caufe of the phenomenon pﬁ)duced

by applying a folution of liver of fulphur toa let-

ter written with‘a folution of Bifmuth, called
Jympathetic ink.

Bifmuth readily unites, in fulion, with all
metals except zin¢ and arfenic, rendering them
fufible in a lefs degree of heat. Tin, by a fmall
addition of bifmuth, becomes more hard and fo-
norous : this combination is called pewter. Bif-

muth is alfo an ingredient in the compoficion of
which printers’ types are caft; and, together
with lead and in, is combined wirth mercury in

foils for mirrors.

A folution of bifmuth in the nitrous acxd maay
be decompofed by the acid of fugat, of fat, of

{orrel, of tartar, of phofphorus, and of arfenic, -
to all which it hasa fuperior attration. In the ;
dry way, the attractions of bifmuth fucceed i

the
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verted into white arfenic, which, when faturated
with phloglﬁon, regenerates regulus of arfcme.

White arfenic, though a real calx, contains no
fixed air: and though calces do not unite with
metals, yet white arfenic rtadlly unites with
metals in fufion, begaufe it is rcduced by the
phlogifton of the metal. : i3

A folution of white arfenic in water, changes
the tin¢ture of turnfol red; but, like other me-
tallic folutions, makes fyrup of violets green.

Orpiment, which is arfenic combined with ful-
phur, when boiled in water with double its '
weight of quick-lime, forms a liquor of ﬁ%ular
ufe in difcovering any quantity of lead diffolved
in wine, A few drops of this liquor, mixed with.
pure wine, produces a yellow precipitate; but if
adulterated with lead, the precipitate will be dark,
brown or black.

Regulus of arfenic is foluble in vitriolic, nit=
rous, and marine acid, affifted by heat; the laft
of thefe muft boil before it has any effect.

Regulus of arfenic precipitates gold and pla-
tina from aqua regia ; alfo filver and mercury from
the vitrielic or nitrous-acids.

Native regulus of arfenic always contains iron:
for if to its folution we add phlogifticated alkali,
Proffian blue is produced.

Iron, ml(nerahzed by arfenic, may be feparated
by digeftion in marine acid, which, diffolving the

iron, precipitates the arfenic. . i
. Arfenic
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Arfenfc, combined with fulphur and filver, con-
fiicutes the mineral called 72d filver-ore, which
may be decompofed by agua fortis. This acid
diffolves the filver ‘and the arfenic, leaving the ;
fulphur to fall to the bottom. ;

Orpiment, boiled in water with cauftic fixed al-
kali, forms a liquor called fympathetic ink, the
fumes of which, applied to invifible words written
with vinegar of litharge, will render them !sctblc
thoucrh many fheets of paper be 1nterpofed

White arfenic diffolved in water with vegetablc
alkali, added to a folution of blue vitriol, preci-
pitates a beautiful green paint that mixes readily
cither with oil or water. .

The attraltions of arfenic, in the moift way,
are in the following fucceffion : marine acid,
acid of fugar, vitriolic acid, nitrous acid, &c.
In the dry way, nickel, cobalt, copper, iron,
filver, tin, lead, gold, platina, zinc, antimony.

IV. Copatt is frequently found in mines,
mixed with other metals, in what is called a na-
tive fate; thatis, not mineralized by any acid,
or by fulphur *. It is alfo found combined wich
fulphur, or mmerahzcd by the acid of vitriol ‘or
of arfenic. It is likewife found in the form of a

black calx.
Native

il

* Mr. erwan fays, that natwe cobalt has not yet been

found ; that, what paffes for fuch, is mineralized by arfenic.
HMineral. p. 335, 2
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the metal in the form of a grey calx. . This calx,
expofed to a greater dcgree of heat, v;mﬁes,s and
is then called glaﬁ of antimony.

The calx or glafs of antimony; melted in clof&;
wreffels, withi any flux or matter tapable of furmfh- Y
ing phloglﬁon, is reduced to a hard, brittle feﬁnh
metallic fubftance, of a dull white colour called

regulys of antimony. :

ThlS regulys may be prempltated from crude
antimeny, by fufing it with alkaline falts, or with
iron, copper, tin, lead, filver; cobalt, er nickel;
all which are preferred by fulphur to regules of
antimony. Its {pecific gravity is 6,860. =

In the moift way, the vitriolic acid cannot dif-
folve the regulus of antimony unlefs highly con-

_centrated, and by diftillation in clofe veffels.
Nitrous acid ealcines this femi-metal : marine
acids has very little effe& on it; but thefe two .
acids united, in aqua regia, diffolve the regulus
readily, and, if crude antimony be employed,
precipitate the fulphur, Alkalis precipitate dén,-
timony in the form of a white calx.

The ele&ive attrattions of antimony are, ac-
cording to Bergman, acid of fat, marine acid, acid
of fugar, vitriolic acid, nitrous acid, &e¢.

VII. Mancanest is a femi-metal lately difco-
vered. It has not yet been found native, nor mi-
neralized by fulphur, unlefs united with other

metals in a proportion exceeding its own quan-
tity.
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tity. It is generally found in the form of a black
or reddifh calx, of a metallic appearance

Mr. K1rwan diftinguifhes three varieties of this
mitlve calx, viz.

. White ore; cryﬁ*alhzcd of a fp:irry texture, '
containing a {mall proportion of iron.

2. Red orz, containing moe iron, with calcare-
ous earth; or barytes and flint.

3. Black and brown ore, containing ftill more
iron and lefs aerial acid than €ither of the former.
Perigord fone and black wad are of this varitty. ¢41f
half a'pound of this laft mentioned ore be dried
Before a fire, and afterwards fuffered to cool for
about an hour, and then two ounces of linfeed oil
be gradually poured on it, mixing them loofely,
like barm with flour, little clots will be formed,
and id fomewhat more than half an hour, the
whole will gradually grow hot and burft into
flame.” Kirwan, Min. p. 351.

Manganefe may be feparated from its ore by
folution in 4cids; and precipitation® by fixed al-
kali; but the acid employed muft be either na-
turally or artificially phlogifticated.

The calx of manganefe, when almoft totally
dephlogifticated, is black ; when united with
phlogitton fufficient to reader it foluble in acids,
it i§ white; with a ftill greater proportion of
phlogifton, it becomes a remlm, hard, brittle,
thining, and more difficult of fufion than iron.

Diffolved in vitriolic acid and cryftallized, ic
) S yields
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yields a falt, the grains of which are parallelopt-'
pids and pellucid. :

The black calx gives to borax, in fuﬁon, a yel-
lowifh red colour ; to microcofimic falt, a bluifl
red; to glafs, a red or violet. But manganefe
is ufed in glafs-houfes in order to render green
glafs white. This fingular effe® may be thus
explained, on a fuppofition that the green eolour
of glafs is produced by particles of iron combined
with the fint and alkaline falt of which glafs is
tompofed. The phlogifton of the iron which
caufed the green colour is abforbed by the black
¢alx of manganefe ; which calx, by its union with"
phlogifton; becomes white, as we have feen
above, and confequently the green colout is des
f‘royed

Manganefe unites in fufion with all metals ex-
cept mercury, and it is foluble in all a¢ids. Its
firft attra@ion is to the acid of fugar.

The black calx of manganefe differs from the
black calces of other metals, in contammg avery
fmall proportion of philogifton. It poffeffes the
fingular property of decompofing fal-ammoniac,
and of forming a blue folution with alkaline falts;
and a red with acids, which colours difappear onf
the addition of phlogitic matter.

- VII. Movvenena. This fubftance refembles
plumbago, commonly caMed Black-lead. Scheele
found it to confift of fulphur combined with &
peculiar acid. M., Kirwan ranks it among the

femni-
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feml-metals, bccaufc it has lately been reduced,

though the properties of the regulus have not yet
becn pubhfhed

€ HA P, X

O toasends & L
TS an infammable Buid not foluble in water.

When inflamed it flies off in fmoke; dcpoﬁt—
ing foot, called Jamp-black, and when diftilled ic
leaves a refidiium of coal. _ In thefe propemes it
ditfers from fpirit of wine, which is alfo zn in-
flammable fluid. o .

The conftituent parts of all oils are phlogifton,
water, acid, earth, and gas; which may b€ fepa-
rated from each other by repeated diftillation,

All oxls are volatxlc in a certam devrcc of
heag= s

The vitriolic and the nitrous acid concentrated
unite with: oils with violent effervefcence and-
great heat, With the latter of thefe acids the
mixture becomes red hot, and burfts into flame,
provided the oil be thick, and the acid ftrong.

12 All



116 o E L.
. All oils are the produce cither of thc amma] or
vegetable kingdoms.

QOils, combined with alkaline falts, form’ foap,
_and are thus rendered mifcible with water, tho’
not perfe&ly foluble. But this union of oil with
alkali is not very intimate ; nor is the oil at all
altered : for the foap may be decompofed by any
acid, and the pure oil recovered. The acid unit-
ing with the alkali forms a neutral falt, and' the
oil fwims on the furface of the water.

Oils unite with metals, particularly copper and
lead. A {mall quantity of the calx of lead dif-
folved in linfeed oil, forms the drying oil of
painters ;-a larger proportion of this calx boiled
with oil of olives conftitutes the emplafirum com-
snune of the London Pharmacopeia.

Olls are effential, expreffed, animal, foffil.

A H A R
ESSENTTAEY" QL5

) ESIDE in aromatic vegetable fubftances
only, and are generally obtained by diftilla-

.tion with water. 1 fay generally, becaufe thofe
which are contained in the rhind of certain fruits,

fuch as lemons and oranges, may be exprefled.
Ef



o I B t17

Effential oils become volatile in the heat of
boiling water, and retain the peculiar odor of the
- vegetable from which they are diftilled. By thefe
properties they are ({ufficiently - diltinguithed
from what are called fweet oils ; alfo by their fo-.
lubility in water, in vinous fpmt, and by their
acrid tafte..

Some effential oils are lighter than water, and
confequently, when fuperabundant, fwim on its
furface ; whilft others, being fpecifically heavier,
fink to the bottom. Of this latter kind are the
oils of faffafras, cinnamon, and cloves.

The imple waters of the fhops receive their
tafte and {mell from a fmall proportion of effen-
tia] oil diffolved in the water. The fuperabund-
ant oil fwims on the furface.

Effential oils are frequently adulterated with
fat oil, or with fpirit of wine. - If with the for-
mer, the fraud may be eafily difcovered by drop-
ping it into fpirit of wine, which will diffolve the
effential oil only, leaving the fat oil undiffolved.
If it be adulterated with fpirit of wine, you will
detet the fraud, by the addition of a little water,
which immediately becomes milky.

SECT,
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S EC T II.
EXPRESSED OR. SWEET QILS

ALLED alfo FAT OILS, are obtained, by ex-

preffion only, from the feeds and kernels of
various freits and other vegetab]es ; parncular]y
from olives, almonds, nuts, lmfned, rape- fecd
&c.

Thefe oils are not rendered volatile by the heat
of boiling water, nor are they inflammable by the
mere contact of an mﬁamed body, unlefs aﬂiﬂ;ed
by a wick.

Expreﬁ'ed oils, by dlﬁnllatlon, becomc acrld
and acquire a burnt tafte. ~ When frefh, they are
not foluble in vinous fpm;t Thefe oils are beft
adapted to the formatron of good foap in combx«
nation with alkalme falts :

SECT. IV,
A NN e Qo LS,

C ALLED Far and Bv'r'rsn, are fimilar in
their, chemical properties to the vegezable

oils above mentioned, except that they involve 2
confiderable proportion of a peculiar acid, called
~ the
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the acid of fat, by which they are retained in 2
ftate of congelation. Spermaceti and marrow are
alfo animal oils. : .
Thefe oils exilt in animal bodies uncombined
with other animal matter; but the gelarinous -
parts of all animals contain an oil, to which che-
mifts give the name of animal oil, ot vil of Dippe,
from the inventor. This oil is obtained by diftil-
lation in a degree of heat exceeding that of boil-
ing water. It rifes combined with volatile alkali,
and confequently differs effentially from the ani-
mal oil called faf or butter, both which are coa-
gulated by an acid.  This oil of Dippel is render-
ed white, thin, and extremely volatile by repeated
diftillations. i, '

P =y

S E G TV
Bt o iil. O 5 T,

IS an inflammable fubftance combined with va-
4 rious minerals. Itis called Nopbtha, Petroli-
.gm,‘{fz‘pbg{tu@, Barbadoes tary according to its
denfity. .
Naphtha isa fragrant limped oil which ig faid
to iffue fpontaneonfly from certain clays in_Per-
fia; it is likewife obtained by diffillation from
petroliym, - Like ather, it will take gold from

la ~ S G
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agda regia. By long expofure to the air it gbickcnﬁ
and becomes petrolium. It will ldil}i'o;l;v-ve"fx':g‘_ﬁn‘g‘
and balfams. It is not foluble in fpirit of wine.
Its fpecific gravity is o,708. Kirwan's .Mmemé
D. 210, i "
- Pecrolium differs from naphtha only in being
lefs Auid. It is of various colours, and found if-
fuing from rocks in various parts of the world.
This fubftance, by long expofure to the air, forms
Barbadoes tar';v'combi‘nec'l"\_,vith a little fulphur,
Afphaltum.  Jet and pit-coal owe their inflam-
mability to this foffil oil.

CHAH xi
ALC'OHQL,

/1 RDENT jpirit, or fpirit of wine, is the pro-
: duce of what is called the vinous fermenta-
tion. Itis the fluid which gives what we call
ftrength to brandy, rum, wine, ale, beer, and
every other kind of fermented liquor,’ from any
of which it may be obtained by diltillation.
Vinous {pirit is mifcible with water in any pro-
portion, It is ealily inflammable, and confumes: .
without fmoke or refiduum. . When perfectly
pure,
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pure, it may be diftilled a thoufand times w;thou:
decompoﬁuon or alteration.

“ Alcohol unites wich all acids, deftroying their
acidity : they are then called du/sified. By diftil-
]arlon of alcohol with acids is produccd the volat
tile fluid called ather. ;

Alkaline'fzlts, mixed with ardent fpmt with
the aﬂiﬁance of hcat, is converted into a kind
of oil,

Splnt of wine diffolves eﬁ'entxal oils and their
concrEtes, viz. balfams and refins, from which
the effential il is, in confequence of this proper-
ty, eafily extralted.” It may be feparated from
the folution by the addition of water, which unit-
ing with the {pirit, fets the oil at liberty.

By means of this folvent power in fpirit of wine,
are obtained all {pirituous tinttures, {pirituous
diftilled waters, and extras from aromatic vege-
table {ubftances. :

Spirit of wine difflves corrofive fublimate,
fal-ammoniac, and f{edarive falt; but has very
little effect on moft other falts. It does not dif-
folve gums or gelatinous matters; thefe are fo-
luble in water; it is therefore very ufeful i in fcpa—
rating them from that fluid.

If to'a folution of any cryftallizable falt in wa-
ter, a fufficient quantity of fpirit of wine be ad-
ded, the falt will immediately fhoot into cryftals;
becaufe thc water, preferring an union with the

{pirit,
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{pirit, relmqulfhcs the falt which it held in fo-

lution.

- Pure {pirit of wine is a combma;lon of qmer,
phlotn(’con, and (according to Dr. Crell) yegcxablc
acid. From che expcnments of that philofopher
we learn, that fplrlt of wine, by long digeftion
with acid of tartar, is changed to vinegar; the
fame tranfmutation will happen if fpirit of wine
be boxled with vitriolic acid and manganefe ; or
dlﬁllled twenty times with cauftic alkali.  ltsfirft
attraction is to water. It dxﬁ'olves a:thgr and al-
kalme fales fixed and volaule

CCEA B L
R W £ _1{;7"

ATER hath already becn confidered as a
phyfical element. We are now to fpeak

-of its chemical ufe and properties..
- Water, when perfe&ly pure, has np colour,
tafte, nor fmell. Whatfoever may be its confli-
- tuent parts, it feems mcapablc of decompoﬁnon

or tranfinutation. -

Water is-a conftituent part of all ammal vege‘
table, and even foffil bodies (except metals and

“flints) and may be extracted by diftillation.
A Watcr'
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Water drﬁ'olves all faline bOdl(‘S, gums, gela-
tmous matter, air, and gas. T

Water unites rcadlly with {pirit of wine in any
prdportxon. It alfo diffolves zther and cﬂ'cnual
oils in a certain proportlon It has no cﬁ'c& on
;he perfe@ metals ; but other metallic fubftances
are corrodEd by ‘water in conta& with atmof-
pheric :nr. Is nqt ;hrs the effeq of the aerial
acid ?

" Water diffolves expreffed and animal onls when
combined with alkaline falts in the form of foap ;
but this folution is imperfect.

River waters, waters ifluing 1mmcfhate]y from
fprmgs, or drawn from weils, are never entirely
free from heterogeneous matter, eicher in a ftate
of folution or fufpenfion. The matter contained
in thefe waters is either animal, vegetable, or
mineral, according to the ftrata thro_ugh which
they pafs.

The falt moft ocnerally diffolved in thefc wa-
ters is formed by the union of calcareous earth
with vitriolic acid : it is cailed felenites, or gyp-
Jum.. Waters thus impregnated are called bard :
they curdle foap, becaufe the acid in the felenites
and the alkali in the foap uniting, produce an
immediate decompofition, lcavin0 the oil and
lime in a ftate of infolubility.

Water containing felenites becomes mﬁantly
turbid by the addition of a few drops of a folu-
tion of filver, or of mercury, in nitrous acid. In

this
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this experiment a double attra&tion takes place;
The filver quits the nitrous to unite with the vi-
triolic acid, and the lime quits the v1tr!ohc acxd
to unite with the nitrous.

* The waters of fprings, rivers, lakes, &e. fre-
quentlv contain flint, lime, clay, or magncﬁa in
a ftate of fufpenﬁon Atmofpherlc ax? and aerial
acid, are prefent in all thefe waters in dxﬂ'crent
proportions.

Snow water contains a fmall quanut{‘of a fale
compofed of marine acid and lime, Ftogether
with a very lictle nitrous acid ; * without either
common or fixed air. Rain water contains the
fame neutral falt and acid, with a variety of fuch

other heterogeneous matters ag ﬂoat in the atmofs

phere.
Waters, in general, are moft pure which afe
moft tranfparent and leaft heavy.

8

Waters are exammed either by prccxpltatlon

or evaporation. By the firft method, the co-

tour of the water is changed, or its tranfparency
difturbed ; by the latter, the falts are cry»
ftallized and other matters fepératcd from thg
Water.

SECT.
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ARE impregnated with faline or metallic mat-
_ ters. in quantity fufficient to affet the
tafte.

_ Acids are fometimes prefent in mineral waters
in an uncombined ftate ; but moft frequently
united to earths, alkalis, or metals. :

Alkalis are alfo fometimes found difengaged ;
but generally in combination with the aerial or
other acids. e

Lime and xhagneﬁa frequently occur combin»cd
with acids.

Clay in combination with vitriolic or muriatic
acid is fometimes, though rarely, difcovered in
. the examination of waters. :

 Terra ponderofa is fometimes found united with
marine acid ; alfo manganefe. :

Iron is the metal moft generally diffolved in
mineral waters : the acids which hold it in folus
tion are either vitriolic or aerial. : :

Copper in mineral waters is always diflolved in
vitriolic acid, :

Sulphur is found in waters either fufpended; of
in vapour, or diffolved by means of its union
with alkali.”

Thele
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Thefe vanous 1mpregnanons are thus dcte&cd
dxfenoaacd acid; be tixed withi the aqueous tinc-
ture of turnfol or with fyrup of violets diluted;
* the mixtute immedxatcly becorres rcd If thg

water be alkiline; it will become green.

The fmalleft quantity of lime diffolved in wa-
ter, is eafily difcovered by drdpping into it a fo- -
lution of the acid of fugar, which takes lime from
all other acids, and carfies it to the bottom of the
veflel in the form of an infoluble powdé

Magnefia alba i$ immediately difcovered and
difengaged from the deid with which it is com-
bined in mineral waters; by the mixture of a fo-
lution of fixed alkalt. The alkalf uniting with
the acid forms a new falt, which remains diffolved
in the water, and the magnefia falls to the bot-
tom.

If either lime or magnefiz be he]d in folu't'i’(')‘ﬁ
by acrial acid (fited air) a folution:of filver in
nitrous acid will produce a cloud in the watery
and a precipitation of the calx of that metal.

CTay, like other earths, is precipitated by al*
kaline folutions, becaufe acids umvcrially préfer
alkalis to earths.

1f any mineral water eontain ferra ponderty'd a
few drops of concentrated vitriolic aéid; will form
with it a_fpathum pond:ro/um, which not bemcr fo-
luble, will precipitate.

Iron,
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Iton, in mineral waters, is inftantly difcovered,
by a tinétute of any!vegetable aftringent, which
ftrikes a purple or black colour, according to the
quantity of iron. The tinGure of galls, eithet in
fpirit of wine or in water, is generally ufed for -
this purpofe. - The fmalleft portion of iron may
be dete@ed by phlom{heatcd alkali faturated
-with aeid.

- Phlogifticated alka'h is preparcd by boiling
four parts of Pruffian blue with one of alkali, in
water. It muft then be faturated and filtred. A
fingle drop of this liquor gives a blue tinge to the
water, if it contain iron, -

Water containing copper is immediately tinged
blue by volatile alkali. . Copper is precipitated
byiron: if a pohfhed plate of iron be immerfed
in water containing copper, the iron will appa-
tently be tranfmuted into that metal. In. this
cxperrmcnt the vitriolie acid unites with the
iron, and leaves the t:opper on the furface of the

plate. .
Watet . contammg bejmr fu/pbzlm, or hepatic

vapour;. is eafily known by its {mell, refembling
.that of a foul gun. Thefe waters become mllky
by the addition of ftrong nitrous acid. If they
contaifl. fulphur in a ftate of' futpenﬁon, or other-
wife, a folution of lead: in nitrous acid turns the
water black. If the water be impregnated with

fulphurious, or hepatic vapour, only, a fmall piece
of
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of white arfenic dropped into it will becgmc y,gl.
low : .uniting with the iulphur, it is. convcrtcd
Into orpiment,

Water containing ﬁxcd air, 1s 1mmedxately
tendered turbid by a few drops of lime-water:
The fixed acid air, or gas, uniting with the lime
converts it into calcai cous edrth, which is not fo<
luble in water.

Alkaline folutions preci pxtate all earth and me-
tals when diffolved in water, in confequence of
their union with any acid; becaufe acids prefer al-
kalis to metallic fubftances. d

Water containing vitriolic acid in combination
with any alkali; earth, or metal; becomes turbid
on the addition of a few drops of a folution of
terra ponderofa in the marine acid. The vitriolic
acid immediately quits its bafis, and uniting with
the terra ponderof forms a ponderous Jpar, whichis
foluble only in a very fmall proportion. Vitriolic
neutral falts; diffolved in water, may be precipi=
tated by {pirit of wine ; for they are not foluble in
this menftruum.

If water contain fixed alkali, 4 folution of limey
in marine acid, will produce a cloud and pfe'cipi-
tation. ‘The calcareous gas in the alkali, uniting
with the lime, converts it ito calcareous earth;
which, not being foluble in water, falls to thé
bottom. If the water, inftead of fixed alkali,
contain Epfom falt, a mutual decompofition wllll

take
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take place. The marine acid will unite with the
magnefia, and the vitriolic, in combination with
the lime, will fall to the bottom in the form of
gypfum.

Alum, diffolved in water, is in(’cantlydlfcovered
by a few drops of an alkaline folution, mild or
cauftic.  The vitriolic acid of the alum unites
with the alkali, and the clay falls to the bottom.

Water; containing common falt; or any other

combination of rharine acid with alkalis, edrths,
ot metals,” becomes turbid on the addition of a
diluted folution of filver in the nitrous acid: The
marine acid quits every other bafis, and; unitirg
with the filver; precipitdtes in the form of a white
mucilage. If the Wwater contain any {ulphur dif-
folved by alkali, the precipitate will be brown.
- Water containing lime, or magnefia, diffolved
by fixed air; will alfo precipitate filver from its
folution in the nitrous acid; or lead diffolved in
vinegar.

The volatile fpiric and acidulous tafte of many
mineral watets, parclcular]y Pyrmont, Spa, and
Seltzer waters, is owing to their impregnation
with fixed air. This air may be feparatcd and
collected,- by boiling the water in a Florence
flafk, with a bladder faftened to the neck, or
any other convenient apparatus of the like na-
ture.

The fixed contents may be feparated from the
water. by evaporation to drynefs. - By digefting
: K this
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this refiduum firt ip fpirit of wine, then in cold -
water, and afterwards boiling it in a large quan-
tity of diftilled water. The falts peculiarly foluble
in thefe menftrua, will be feparately held in a
" ftate of folution, and the infoluble contents may
be obtained by filtration,

The matter diffolved in the fpirit of wine, is
lime or magnefia combined with nitrous or mu-
riatic acid, both which falts may be decompofed
by diluted vitriolic acid.  If it be lime, gypfum
will precipitate ; if magnefia, Epfom falt will be
generated, which can only be obtained by eva-
poration.

The falts diffolved in the cold water, may be fe- ‘
parately obtained by the ufual method of cryftals
lization. Thefe {alts may be alkaline ; falts com-
pofed of acid and -alkali; falts with an earthy
bafis ; metallic falts; or mixed falts.—Alkaline
{alt is known by its lexivious tafte, and whether
it be vegitable or foffil, may be determined by

uniting it with diftilled vinegar, which, with the
formcr, produces: a deliquefcent fale; with the
latter, foliatéd cryftals —Neutral falts compofed
of vitriolie acid;, and any bafis whatfeever, may
be decompofed by ferra ponderofa diffolved in ma--
rine’acid ; if of nitrous acid, the vitriolic will ex-
pel it, and the fume will be red ; if of marine
acid, [the fume with vitriolic acid will be grey.
The fpecies of neutral falt may be generally
known by the figure of the eryftals. - 1f the acid
- be
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be witriolic, and there be any, doubt whether the
bafis be mineral alkali or magnefia; if it be the
latter; a bit of the falt dropped into lime-water,
will inftantly render it turbid.—If the acid be the
inarine, - the fpecies of alkali may be difcovered by
dropping the acid of tartar inte a faturated folu-
tion of the falt: if it be the vegetable alkali, a ge-
nuine zartar will precipitate; if mineral alkali,
no decompofition will take place.—If the bafis of
- the marine acid be calcareous earth, vitriolic acid
will decompofe it; and form gypfum; if magne-
fia be the bafis, the fame acid will produce Epfom
falt; if clay, alum will be the refult.—If copper
be the bafis; the folution "of the falt in water
turns blue on the addition of volatile alkali ; if
iron, tinture of galls will (’mke a purple or black
colour.

The folution, in boiling water, will generally
contain eypfum only, which may be feparated .
from the Water by cryftallizing.

NEUTRAL SALTS,
“ J HEN perfectly cryﬁalhzcd ‘may be dif-

tinguifhed from each other by their pe-

culiar form.
: K 2 I. VITRI-
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Vitriolic arid®with wvegetable alkali, called witri-
. ojated tartar. Cryftals, an hexagonal prifi, ter-
minated at both ends by an hexagonal pyramid. -
Vitriolic acid with mineral alkali, called Glauber’s
Jalt. Cryftals, hexagonal prifms, with two op-
pofite fides broader than the reft, and terminated
by the continuation of two narrow fides inclining
towards each other like the roof of a houfe.,
Vitriolic acid with lime, called gypfum. Cryf-'
tals, oftaedral, with the ends deeply truncated.
Vitriolic acid with magnefia, called Epfom falf.
Cryftals, tetragonal prifms, terminated by qua-
drangular pyramids.
Vitriole acid with clay, called alum. Cryftals,
oftaedral. '
Vitriolic acid with copper, called blue 'vztrwl
Cryftals, flat hexagonal prifms, and truncated.
Vitriolic acid with iron, called green vitriol.
Cryftals, fparry.

H. AT RSOWES

Nitrous acid with vegetable alkali, called nitre,
or faltpetre. Cryfals, hexagonal prifms, with
hexagonal pyrarmdal ends, generally obliquely,
truncated.

Nitrous acid “with lime. Deliquifcent : talte

acrid and bitter: foluble in vinous {pirit.
Nitrous
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Nitrous acid “wi_;h‘,m:agngﬁa. Cryftals, tetrago-
nal truncated prifms, which fpeedily deliquiate :
tafte acrid and bitter : foluble in alcahol, but in
a far lefs proportion than the laft,

i 3

L. MARINE

Marine acid with vegetable alkali, called digeftive
Jalt of Sylvius.  Cryftals cubic; fometimes trun-
cated quadrangular prifms: decrepitates in the
fire and fufes : rafte, falt and acrid.

" Marine acid with mineral alkali, called common
Jfalt.  Cryftals cubic. Diftinguifhable from the
* laft, and from every other neutral falt, in having
no difagreeable tafte. Decrepitates in the fire
and fufes.

Marine acid with lime. Deliquefcent : very
bitter : foluble in an equal weight of boiling
{pirit of wine. '

Marine acid with magnefia. Deliquefcent ; bit-
ter : requires five times its weight of vinous fpirie,
in a2 moderate heat, to diffolve it

CHAPR
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‘dlﬁimxlar in their nature and properties.. .

0 N s \'\,\\\

\“ﬁ‘w\\.

- mlftry, dlfcover 3 propcnﬁcy to umce' 0 ',
other bodies: they are drawn together by mutuzl
attra&ion ; ‘but this attradtion differs from. guw-
tation in not acting. proportionably to the quan-

tity.of matger. - This property, from a fupqued

.. fimilitude in the prmc1ples of certaip bodxcs, 3
hath been called affmity,” “but improperly; for

many bodies which unite moft’ eagerly are mtsal‘ly-~ :
B
*Chernical attraction dlﬂ’grq\alfo from grayita-

tion in not. aétmg md1fcr1mmatly ~on_ the con-

trary, bodles, in chemical attration, I}refer one
‘body to all otherss after that & fecond, ‘i:h‘c?l a

third, "&c.” Hence this: attraéhdin hath been cal-
* 16@ eletive, but with cqual impropriety, forlt it

an aé of invariable neceffity. .

Chemilts, in order to facilitate this 1mportanf £
branch of the fcience, have conf’cru&ed ‘tables of
attraltion, divided into a'number of columnss -
confifting of figns or fymbols of fubftances,cap-+
able of combination. For an cxplanauon\gf
thefe figns, fee Plate 1. m\

Symbo\ls,\
i
™ \\sws‘&

\*1&
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by Aleherm&s, pcrmu;'aally w1th a deﬁon to V&ll-
in myflery afcience, the fole objed of whlch was
the tranfmutation of bafer metals into gold.
Thefe figns were found convenient by fucceffive
chemifts ; they have therefore been retained, wnth
fome varlatlons and occaﬁonal augmentations.
Moft of them are mere arbitrary. figures, without
any meaning or allufion that can aflift the memo-
ry. Tt would be no difficult tafk to invent a new
fet of chara&ers, that would be much more eafily
remembered.

I have deviated a little from the fymbols in
Bergman's table of attradtions, for the following
reafons,—To the figns of alkalis and earths he
adds an almoft invifible p, denoting the purity of
thefe fubftances ; in other words, to fignify that
they are not combined Wi;h aerial acid, and are
- confequently in a cauftic ftate. This mark of
diftin&ion .becomes totally unnegeffary, when ic
is underftood that every fubftance fignified in
~ thefe tables is, by fuppofition, in its ftate of the
greateft fimplicity, and that mild earths and al-
kalis are compound bodies, whofe princip]cs may*
be eafily feparated.

Bergman, in order to ditinguith 'ueget’aé[e from
mineral alkali, adds a minute v or an m to the
fymbol. Now thefe alkalis are much more rea-
dily and obvioufly diftinguithed by a dot within,
and a firoke beneath the angle annexed to the cir-

e cle 5
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cle; the dot indicating vegerable, and the ftroke
mineral alkali, But indeed this dittinction is of
very little confequence in a table of chemical at-
tractions, as the vegetable conftantly precedes
- the mineral. One example of the contrary oc-
curs in the column of water; but it is merely
conjectural, ¥t :

The fymbal of platina, invented, I believe, by

Bergman, being an union of that of gold and of
filver, feems to imply a compofition of thefe two
metals. But platipa refembles gold in fpecific
gravity only, and filver fometimes-in colour :
this refemblange, however, mutt have induced the
inventor to unite the chara&ers of the two perfeét
metals. The figure 1 have fubflituted for that
of Bergman, takes lefs room, and is more readily
formed. ‘
I have reftored the old fign of zing, becaufe,
being formed of the firft and laft letters of the
word, it is more immedjately qnd_er,,(’coogl and re-
membered. : | '

Bergman ufes the fame fymbol for lime and
metallic calx ; but, as they differ very efentially
from each other, I have made an obvious differ-
ence in their figns. v :

Let it be obferved, that the principal objeéts
of chemiftry are placed at the head of each co-
lumn, and that the {everal fubltances with which
they may be combined, are arranged, according
to their attractive pawer, under each head; fo

) ' that
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that if the fubftance at the head of the column be
combined with any fubftance below it, they may
be feparated by any of the intermediare fubftances
in‘the fame column : thus, if a metallic fubftance
be combined with an acid) it may be feparated *
by the addition of an alkali, which will unite
with  the Aaczd, and the mgtal will fall to the
bottom. 5

It is obvious” that the attra&lons above men-
tioned cannot be effected unlefs the bodies that
are to act upon each other, be in a ftate of flui-
dity.  Thefe bodies muft therefore either be dif-
folved in fomeliquid, or fufed by fire. The firlt
is called the moiff, the fecond the dry way: it
feems more fcientific to diftinguith them by the
terms Jfolution and fufion.

Geoffroy, in the year 1718, firt publithed 2
table of chemical attractions, confifting only of
a fmall number of fymbols. Other chemlﬁ:s
have, at different times, made fome additions.
For the'lat and moft extenfive table of attrac-
tions, we are indebted to the celebrated Swedifl.-
chemift Bergman. This table, which contains
no lefs than gg columns, is a valuable acquifition
to chemiftry; neverthelefs, the columns are fo
obvioufly multiplied, without any reafon or uti-
lity, that I have not fcrupled to reduce them to
36. Large plates, which rcquxre to be many
times folded are very inconvenient in books that
are in frequcnt ufe : I have, therefore, for conve-

niency.
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ATTRAG,TION ' the

~ former axiom in, éhemxﬁry, all acids, except that

,of Praffian blue, prefer earths to alkalis. There
are who contend, that the nitrous and marine
acids prefer cauftie alkali to ponderous earth ; but
this opinion has not b*een adopted.

From a curfary view of ‘thefe feven columns of
acids we alfo learn, that' metallic fubftances may
be precipltated from thc1r folution in acids by
any foluble earth or alkaliy that all acids prefer
other earths and alkahs to clay ; and fixed to va-
latile alkali, ;
~In the firft column, metallic fubftances follow
the alkalis and earths, according to their refpec-
tive powers of attraftion. Bergman has thought
fit to exclude them, and to fubftitute their calces,
becaufe thefe only are diffolved in acids, obferv-.
ing, at'the fame time, that acids do not diffolve
one metallic calx in preference to another. In
this view, a fingle fymbol of metallic calx, at the
bottom of each column, would have been fuffici-
‘ent; but the fubjeéts of chemical attraction are
not ‘the calces of metals, but the metals them-
felves, ‘which are generally felected by acids in
the order in which they are difpofed in the firft
column. The metallic fymbols are not repeated
in the other fix columns of acids, becaufe their
order of attraion to all acids is the fame. The
dot in the centre of a fquare, fignifies the repeti-
tion of the fymbol of the preceding column, in the

fame horizontal line.
; 1 have
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I have admitted but one fymbol of fixed alkali:
Bergman diftinguithes the vegetable from the mi-
neral, 1 think unneceffarily ; becaufe the latter is
univerlally precipitated by the former in acid fo-
Tutions. This may be eafily remembered.

That thefe tables may be perfectly comprc-
hended, it is neceffary to obferve, that the hori-
zontal black lines, which divide one fymbol from
another, indicate a degree of certainty in the order
of attraltion, and that where the lines are omit-
ted, the refpe&tive powers of attralion are not
fufficiently eftablithed by experiment. Thefe
horizontal lines conftitute the only difference be-
tween the fixth and feventh column. ‘

In former tables of affinity, particularly in that
of Gellert, phlogifton occupies the firft place in
all the columns of acids, and indeed there are
many experiments in chemiftry which feem to
authorizc this arrangement. Neverthelefs, Berg-
man affigns to it the very laft place in the humid
way ; becaufe phlogifton is incapable of decom-
pofing neutral or metallic falts, by attraéing the
acid, and becaufe acids do not combine with the
phlogifton of charcoal without a cerrain degree of
heat. Metals, it is true, yield to acids as much
of their phmml’ton as is neceﬁ'ary to render them
foluble. This he alfo afcribes to the heat excited
by the folution. If it be true that the attraction
between ‘acids and phlogifton be the weakeft,
fulphur, which is a combination of vitriolic acid

with
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~ with phlogifton, might be decompofcd by any of
the intermediate {ubftances in our firt column, -
This is by no means the cafe. .

In the firft column, the fymbol of volatile al-
kali is placed below abforbent earths: in former .
tables of attra&xon it ftood above them, Their
attraction to the vxmohc, the nitrous, and the
marine acids, is indeed fo nearly equal, that the
fmalleft variation in circumftances will caufe either
to precipitate the other It is, however, certainly
true, that if a folution of fal-ammoniac with
cauftic magnefia, be kept in a clofe phial for a
few days, a fmell of volatile alkali will be very.
perceptible: the alkali, therefore, mult in part
have given place to the abforbent earth.

Clay, the fign of which. is placed above the
metals, has no juft title to this. pre-eminence,
their powers of attraltion being equal. The
pureft clay, which is generally ufed in chemical’
experiments, is that earth which is the bafis of
alum. After its feparation from the vitriolic
acid, it muft be digefted for a confiderable
time in alkaline water, and then well wafhed.

Water, in the columns of acids, is placed be-
low the mertals, becaufe, though it diffolves vi-
triols, it reftores them unaltered. If 1ts attrac-
tion to acids were fuperior to that of metals, vi-
triols would be decompofed in the folution.

The eighth column, in this table, includes the

three alkalls, whlch in Bergman’s table of attrac-
tions
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firft, blace in
with fulphd}

fufes to unite wxgh them.
In col. 10, manganefe ftands firft, but its tn:le '
to this pre-eminence is not clear; the proper
places of gold, antimony, mercury, and arfenic,
* are alfo not pofitively determined. i
Col. y1—25. Concerning thefe fifteen colmﬁns
w@,f metallic fubftances, it is neceﬂ'asy to obferve,
*that the difpofition refts,very frequently, on pro-
bability, and that mucﬂ‘mﬁeft for furure experi-
ments to determine. g

§
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CHEMICAL attra&xogs %re ﬁnglg or dqut,lc.j"‘

When a body cg@pofd@of two principles is
decomp‘ofgi by a fimple fubftance uniting w1th :
one of thefe princi plcs, and thereby forming one
new. compound, it iseffected by fingle attraction,

If two compound bodies, each of @wo prin-
ciples, be mutually decompofed by an exchange
of pr1nC1ples, it is the refult of double attrattion.
In-fome examples of double attra&ion, two new
compounds will be produced ; in others, but one;
the Ltwo remammg pr1nc1ples not uniting.

DECW@MI;W and Combination by Single Aﬂl’ﬂﬁtﬂﬂf‘w? _
, =
Ir, to a folution of Epfom falt, in water, we
add cauftic fixed alkali, the magnefia, which in
the Epfom falt was united with vitriolic-acid,
will fall to the bottom of the veffel, and the neu-
tral falt, called witriglated tartar, formed bysa com-
bination of therjimohc acid with the alkali, will"
be diffolved .in the water. ‘The vitriolic acid
parts with magnelia, becaufe it has a prcfcrablc

actraction to alkalis, Scc Plrzte VI, Bz,
i y . : In

2 & -~
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2 ) : Ay :

In this {cheme, the chemical fymbol of water
in the centre, fhews that the folution is mvade in
that fluid. The two fymbols within the perpen-
dicular bracket, denote the two principles which
- compofe Epfom falt 3 ihat which is on the right ~
- tal bracket, is the 'f'ymbol
, f-bracket under mag-
vmo one pom?‘tum‘ed dOanards, fhews
gnefia is precxpltated, and the central
points of the homzonfal bracket turning up-
wards, indicate the foluuon of v1tr101atcd* tartar in
the water,

Wtriolated Tartar and Ponderous Earth.

Ir to a folution of vitriolated tartar, in water,

_ ponderous earth be added, the earth uniting with

the acid wilt fall to the bottom in the form of

pondemus {par, and the vegetable alkal: will re-
main diffolved. See Plate VI. Fig. 2.

In %ﬂns figure the ‘two component principles,
as in the former, are placed above each other
within the perpendicular bracket, and the pon-
derous earth on the right hand, within the lower
horizontal bracket. The central points of that
bracket turning downwards, indicate the p*ec1p1-
tation of ponderous fpar, formed by the union of
vitriolic acid and ponderous e earth ; and the point
of the upper horizontal bracket turning upwards,

,ﬂxcws that the alkali; ‘which, in the vxmolated
’ T 3 tartar,
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of attra&tions, that marme acid prefers veuetablc
alkali to the lime with which it is united, and
~ that lime prcfers vitriolic to marine acid : fo that,
though the union betwecn vitriolic acid and ve-
getable alkali cannot be broken by marine “acid
or lime alone, yet both pulling at the fame time,
one at the acid, the other at the ai:kah, effect the
decompolfition, and are themfilves feparated in
mcamm&_Inomﬂwm&,meﬁmofmcn-
tractions which unite the principles in the two
new compounds, is greater than the fum of the
attractions by *k the principles in the o/d were
held together. See Plate VI. Fig. 8.

In this figure, the gypfum precipitates, and
the digeflive falt of *Sylvius is diffolyed in the wa-
ter.  Examples of this kmd frequently occur in
chemiftry.

Hitherto we have proceed~d on general prin=
ciples, and thefe principles may be fafely admit-
ted, becaufe they are founded, not in theory, but

-on the firm bafis of experiment. Neverthelefs,
we muflt not forget that,-in chemiftry, as in other
fciences, general dogmata admit of forme excep-
tions; that, in making experiments, patience,
perfeverence, neatnefs, and, a ftri¢t actention to
external circumftances, are indifpenfibly neceffa-
ry ; particularly the temperature of the atmofpherc
and of the menftrua employed.

To guard againft deception, it is very necef-

fary to be aware of double attrations where fingle
ha.v;*
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have generally been fuppofed, as in the cafe of
one metal being precipitated by another, from an
acid menftruum, and in many other inftances.

In mixing one falt with the folution of another,
we wre to remember, that no fign of decompofi-
tion may-appear, though it fhould really take
place ; becaufe the new compofition may be
cqually foluble.in the fluid, wh;ch thereforc Ig=
mains tranfparent. -

In adding one fubftance to the folutien of ¢ ano=
ther, we muft be careful not to draw falfe con-
clufions from precipitations, w% may happen
from a want of a fufficient qua.nuty of water tq
diffolve both.

It is alfo neseﬂ'ary to remember, pamcularly n
fufion, that three, or even four, fubftances will
combine fo intimately as to conftitute an appa-
rently homogeneous mafs.

1In experiments made with a defign to deter-
mine relative powers of attrattion in folution, it

_is very neceflary to remember, that neutral falts
admit of an excefs of acid, or of their alkalme
bafis ; and that thi§excefs hath produced pheno-’

mina by whmh fomc expert chemifts havc been
deceived.
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CHAP XV

THEORY or CHEMIGAL
OPERATIQNG.

HE primary objes of- chemical aperations -

are analyfis and compofition. Bodies are
analyfed or decompofed, when their conftituent
parts are feparated from cach other. By compo-
'ﬁtion, not only the conﬁltuent parts of natural
bodies are reunited, but artificial compounds are
formed. :

Of Fire, and its Ule in Chemical Operations and
: Experiments. :

" Fire hath already been confidered as a phyfical
element. As aninftrument of chemiftry, we muft
recolle, that it is the caufe of all fluidity and
volarility ; that folidity, fluidity, and volatility,
depend entirely on the diftance, or proximity, of
the component parts of bodies, and that their ex-
panfion depends on the quantity of fire introduced
and interpofed. It is alfo.neceflary to remember,
that the fuidity of water and of metals, in fufion,
is the effe&t of the fame caufe, and that their differ-
3 : ent
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ent appearance in the common t,em;?e.g,atf:urc of the
atmofphere, is owing to their requiring a greater
or lefs quantity of fire '.t,‘o render them fluid.

The moft fimple means of decompofing in«
flammable bodies by fire, is by combuftion,

«

. ————
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COMBUSTION ‘may be produced by the ap~
plication of another body already burning ;
by converging the rays of the fun; by ftriking.
two hard bodies againft each other; by mutual
friction of two combuttible bodics.. By what
means the fire is produced by percuffion and by -
friéli'on,fgié not eafily demonftrated. If we fup-
pofe it to be the effedt of motion excited, it will
prove that fire is not a diftin& fubftance ; that
heat is not a quality of fire, buta property of eve-
ry fpecies of matter, when agitated to a certain
degree. - This hypothefis is inadmiffible. Tt
feems more rational to believe; that the friction
increafes the power of focal attra&ion of the parts..
1n contat; and that the fluétuating and {pecific
fire is thus concentrated, and converged to a point
{ufficient to produce 1gnition, 1 St

Be
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Be the caufe what it may, the effec is certain.
The punmple of 1rFﬂammabxhty called pblogzﬁzon,
flies off together with every other volatile part,
and thofe which are fixed remain in the afhes: it
is, therefore, to obtain the fixed part of combuf-
tible badies, that they are burnt.

The athes of vegetable fubﬁanccs contain fixed
alkali, which being’ foluble in water, is procured
by repeated 11x1v1anon and evaporation.

Tar, which is burnt refin or turpenting, is allo
the;produce of combuftion. It exudes from the
wood of firs or pines fet on fire for that purpofe,
and is afterwards converted into pitch by
boiling. .

Charcoal is produced by partla] combuftion.
When the fire has penetrated the combuftible
body fo as murely to deftroy its texture, it isex-
tinguithed by excluding the air. The phlogifton
bemg thus prevented from flying off; cgmblnes
with the earthy principle, and becomes fixed.
Tinder is a fpecies of charcoal. '

*Soot is another produt of combuftion. It rifes
in the form of fmoke, and being condenfed by the
firfk cool body it touches, fixes on the internal
furface of chimneys. Smoke confifts of parts
capable of being volatilized by phlogifton and
fome fixed matter, carried up; as it were, againft
its inclination ; all which have efcaped inflam-
mation.for wantof a fufficient degree of heatim-

mediately applied : therefore f‘amc, fmoke, -and
' {oor,



K} :

5 COMBUSTION

foot, confift of the fame ‘matter in different fhates,
Soot being analyfcd,, is found to be a compoﬁndn _
of water; volatflc alkali, a black oil, and a large
proportion of coal, which being burnt i in the air;
yields" fome fixed alkali. From fom'"' .‘ *;uid% of
~ foot, falammoniac may be fubhmed
The theory.of combuftion is not wall under-

- ftood. It is md@cd a very common, but, 'to 2
philofopher, a very. amazing phenomenen We
know, by expenence, ‘that the ‘moft combuftible
bodies will not burn unlefs in conta with ﬂxe
gir. We alfo know that the “atmofpher€ is an
heterogenious mixgure of volatile mattér, dlﬁ'ol-
ved or fufpended in a varlctyof elaftic fluids; pof=
feﬂ‘ng different properties; the chief of thefe are
pure air, corrupted or phlogiftieated air, and aerial
acid or calcareous gas. Now the firft of thefe,
which generally exnﬁs in thc proportion of one
third e wholc, is the only {pecies of air-cap-
ableof promoting or fuftaining combuftion, and
without which mﬁammable fub{’tancc§ ceafe to
burn, :

. Flame is generally conﬁaered as {moke in &
ﬁate of ignition. The fe&t of anuphloglf’tlc phi-
lofophcrs fay, that pure air contains 2 large pro-
portion of the matter of heat or of light, which
light is fet at liberty in confequence of the, oxy-
ginous or acid principle of the pure air, umtx‘na
with the combuftible body : flame, therefore, is

light
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I NOW' proceed td* the tonfideration of this
{ubje&; becaufe; like combuftion, as a chemi-~
cal procefs; it is fimple 3 but particularly becaufe
it is intimately connected with the: theory fketch=
ed in the foregoing article: If we fail in our at-
tempt to expldin the myftery of fermentation, it
will’ EXCltC no wonder, as the ableft chemx[’(s have
aclxnowled géd it to be mcomprehenﬁble

Fermentanon is generally divided into three
dlﬁln&_ipemes, viz winous, Wcetous; and putrifac-
tive. They are; in fa&; gradations of the fame
procefs. The firft produét of; fermentation is the
inflammiable fAuid called ardent Jpirit; ot i o
wine; and the fpirit, Wwhen feparatcd from the
water with which it is mixed, is the fame; whe=
ther obtdined from beer, cyder, wine; brandy,'
_fumy &c. :

That we may mvef’c]gate this fntricate prodefs &
withi as much precifion as our prefent chemical
knowledge will admic, let s firft confider; what -
are the fi}bje&’s of fermentation, and by what
means it: is excited. It were belt to confine -
(mrfcchs, av prefent, to vmous fermcntanon
only, AT :

" ) H P
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“To vigous ferméntation,&ﬂ:hf%ity is effential;
and the only fluid capable of this procefs is wa-
ter. The operatlons requifite, are expreffion of
the juice from ripe fruits, a very large pr0poruon
of wiuch_;unce is water ; or infufion of grain, dried
in a ftate of incipient vegetation; or folution of
molaﬁ'es, honey, or fugar, in water. Thefe vari-
ous operations excite the fame vinous fermenta-
tion, and the refult 1s, as I have before obferved,
a fpiritous 11quor, from which the fame alkohol,
or fpirit of wine, may be obtamed by’ dx(hlla.-
~ tion.

Now, finceripe fruxts, malt, and fugar, pro-
duce the fame inflammable fpirit, there is pro-
bably in them fome foluble matter common to
them all; for fimilar effe€s can only be produced
by fimilar caufes,s The expreffed juice of grapes,
the infufion of malt, and a folution or decoction of
gnolaffes, or of fugar, aremucilaginous and {weet;
but vegetable mucilage, without fweetnefs, will
_not produce vinous fermentation : therefore fugar,
or the faccharme prmcxple, muft ncceﬁ'anly be the
caufe. '

Sugar s an eﬁ'emlal falt thch, in diftillation,
© yields water,” an acid, an oil, and earth. The
‘acid may be feparated by boiling fugar with nit-
rous acid, which deftroys the oil, by feizing its
phlomﬁou Sugar, therefore, contains phlogx(’con
“and a peculiar acid. The fame acid may alfo be
obtained from fpirie of wine, * which conlifts,

. when
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: ﬁhen Pnohly rec’hﬁ&d;, of thie faceherine acid, phlo-
g!ﬁo“ﬁ and a lictle water., The principles; there-

fore, or conftituent parts; .of fugar diffolved i

Water; and of vinous. fpirit; are eﬁ'em:nally the

fame: confequetitly the extreme difference in -

their qualities and effects, muft be afcribed eithes
to the diffetent proportions of acid and phlogif-
ton, or to their bemu differently involved and
tombined:  As to dnﬂ"erence of modification;
applied to principles; 1 do not dnderftand it.

-1 déflagrated half an ounce of loaf fugar, re-
fuced to a fine powder; in a fed-hot crucible;
projecting it. by a fingle pinch at a time. I¢
burnt with a vivid ﬂamc, and the coal, remaining
it the Bottom, ‘weighed feven grains. This char-
todl, mixed with 14 grains of Glaubeér’s falt, and

the fame qudntity of fixed alkali, Iexpofed; in a

trucible; to 4 red heat for a fbort time; and theres
by ptaduced a liver of fulphtr; which I diffolved
in water dand filered. Thete femained on the:
filtre; five grams of dephloglﬁxcated mfoluble

matter:

Herice it s ewdent, that fugar and fpmt of"v

Wwine differ but little in point. of mﬂammabxhty,
and cdnfcquently in thcxr proportion of phlo-
gifton.

Neverthelefs; fogar dxﬁ'olved in w’atcr, tuft, and
wort, differ effentlal]y from fpirit of wine; or
Brandy, ‘or rum, or ale, in the want of thac intox-

ieating quality called firength, ‘which it is the b=
Y T : fnels

o
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{inefs of fermcntanon to commu:nttatc But we -
have feen that this 1ntox1cat1ng Apirit is a com=~
bination of phlogifton with an acid, probably
highly retified, attenuated, and evolved from the
water, mucilage, and carth with which it was
loaded in the aqueous folution. Fermentation,
therefore, performs this partial reétification, which
is afterwards compleated by ¢ diftillation.

From Bergman’s table we learn, that the de-
+ gree of {pecific heat of brown fugar diffolved in
water, and that of fpirit of wine, is precifely the
fame, viz. 1,086 ; adegree exceeding that of any
other fluid. We alfo fee that, next to thefe, wa-
ter poficfies the greateft {pecific heat, and (vine- '
gar.excepted) oils the leaft. Hence it is evident,
that phlogifton is not the caufe of fpecific heat.
But if heat be a quality of fire, and not a diftin&
fubftance, we muft neceffarily conclude, that fpe-
cific heat depcnds _entirely on the gquantity of
fixed fire which exifts in bodies as a conftituent
part ; and that fenfible heat, which may be mea-
fured by the thermometer, is caufed by fire in the
volatile ftate in which it pervades all bodies, per-
petually ﬂu&uaung, and tending to an equili-
brium.

Let us now return to the obje of our imme-
_diate eonfideration. To excite fermentation,
fugar and water are the only requifites, The
principles of fugar are, an acid and phlogiftons
A thofc of water are, pure air and pure fire, z0f phlo-

gifton,
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‘gifton.  The moft fingular phenomenon in fer-
mentation, is the extrication, or (according to the
hypothefis I am about to form) the generation of
a great quantity of aetial acid, commonly called
fixed air, which I believe to confift of pure acid
and pure air. My reafons for this belief -are ;
becaufe it pofieffes all the properties of an acid,
and becaufe, being a weak acid, itis probably di~
luted by fome other fluid, which, for very ob-
vious reafons, can neither be water nor phlo-
gifton. e Uil DL

" But, before we proceed in our attempt to deve-
lope the myftery of fermentation, it is neceffary
to obferve, that the contat of the atmofphere is
not requifite, confequently the decompofition and
combinations, whatfoever they may be, are in-
thinfles - @ oA Y ,
It will be granted, I prefume, that the produce
of ferment;tion, viz. fixed air and vinous fpirit,
are the effe® of chemical attraction.

The active 'pvrinciplcs in fugar, are vegetable
acid and phlogifton ; phlogifton is pure acid and
pure fire. Water is pure air and pure fire.

" The three principles; therefore, which are in a
caga,city-of mutual attrackion, are acid, air, and
fire. The pure fire uniting with the acid forms
phlogifion, which, with the phlogifton already
prefent in {igar, combined with a large propor-
tion of undecompofed water and an ‘acid, contti-
tutes wine or beer; whilft another portion of acid
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in combmanon w1th the pure air from the decon
pofed part of the water* forms aerial acid, wblch
having no water in its COmpqﬁnorr, rifes from thg:
furface, and gradually mixes with the atmofphere.
“That water is decompofed in the procefs of fer-
mentation, I conclude, becaufe no other hypo-
thefis will account for the produétion of fo large
-2 quantity of fixed air, and the progreflive gene-
ration of barmy W hlch conﬁ(’cs prmc1pally of that
aerial acid.

That phlogifton.is a combmanon of pure fire
with an acid, feems evident from the converfion
of fpmc of wine into vegetable acid ; which can
only be effe@ted, by decompofing the phlooxﬁoq
~of which it prmcxpally confifts ; for to deprive
fpirit of ‘wine of its entire phloglf’con, would be
. 1I0t to tranfmute, but to annihilate it; and not an
acid, but water would be the refult.

As to the poffibility of decompofing water, and
that fermentation poffefies this power, they feem
evident from the effec.

Many more arguments might be adduced in
fupport ‘of this new theory of fermentation-; but
I have probably faid enough to excite an en-
quiry that may pofﬁbly terminate in demonfira- |

: ~t10n.

SECT.
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'SOLUTION MIXTURE DIFFUSION, SUS-
PENSION, PRECIPITATION.

" LS OLUTION
IS by the French chemifts, not diftinguithed
from mixture, The Chemical Di&ionary,
under the word felution, defines, and treats of,
mixture only. By folution we underftand that
diaphanous union of a folid body with a fluid,
from which it may be recovered, in its original
ftate,; ﬁmple evaporation ; and which folution
poﬁ’e es the properties of the diffolved. 'In
folution, no thied fubftance is pnoduced by the
union, nor any change of properties in the folid
body. Salts diﬁ"olved in water are proper ex-
amples of folution. The moft rational theory of
this procefs, is that which fuppofes the particles
of the falt to lodge in the interftices between the
minute globules of water; for, upon any other
hypothefis, it would be very difficult te account
for the bulk of the water nat being increafed.
The folvent, or menftruum, is, in the language
of chemiftry, faid to be faturated, when, upon ad-
ding more of the matter to be diffolved, it falls
10 zhe bottom of the veffel after repeated agita-
M4 tion,
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tion. But water, - faturated with. pne fale, . qu
yet dxﬁ'olve a fecond and a third. For example ;
when f'aturated with common fal, i lt will take up
a confiderable quantity of mcre, and, after that,
fome falammoniac. © On the hypotheﬁs above
mentioned, this fat may ‘be illuftrated: by a cafk
filled with bullets ; into which.a quantity of.
fmall fhot may be poured; then fand; and, final- ;
ly, water; w1thout mcreaﬁno the bulk of thg
whole. :
Water will diffolve a creater quantity of faltA
when warm than when itis cold. This fact may.
alfo be explamed by our prefent hypotheﬁs We
know that fluids" are expanded by heat, confe-
quently. thelr conﬁltuent pamcl@are removed to
a greater diftance from each other nfe-
2%
quently there 1s‘ore room fer tlAE Infnuatlon of
the partlcles of falt.
But, in folutxon, every drop of the"ﬁmd con-
tains an equal quantxty of the diffolved matter.
A mere mechanical mterpoﬁtlon of partlcles will
not account for this. ~If i it were mechanical, the
dlﬁ'olvmo par ticles would oravn;ate, and the men-
ftruum at the bottom of the veﬁ'el Would be more
impregnated than at the top There muft, there-
fore, be another agent capable of countera&mg
gravitation. Thistagent is that {pecies of attrac-
tion called elettive, “or a_ﬁmty, by whlch ccrtam
bodies  inv anab]y endeavour to unite. Every
pamclc of water is, in fome aeoree, fatisfied with'

" the



: inity 'f 'hc fmalle{’t pamdc of' falc
ng’ucntly its av1d1ty, or. attractive power,
!:han that of thofe Wl




ifpen{ion differs from diffufion in
‘ﬁ nfparency of the fluid, and in
matter not fubﬁdmg, nor being fe-

on. - It dlffers'from folunA &1
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rious ca;r_tbs may be r'neéh‘anically 'fufpended

\

water,- They are too minute to injure the tranf-

parency of the water; and, from their minutenefs,

s
g -é_:.'
T2t

their furface is fo large, in proportion to their -

weight, that the effeét of their fuperior fpecific
gravity is counterated by fri¢tion : confequently

2

they remain fufpended.

" V. PRECIPITATION

Is that chemical procefs by which bodies dif-
folved, mixed, or fufpended in a fluid, are fepa-
rated from that fluid, and made to gravitate to
the bottomofithe veflel. 1In fimple folution, as
of falt in water,this may be effetted cither by
evaperating pait of the water by heat, or by ad-

i

diﬂgjl\fpi‘:rﬁiofﬁinel _ In the firft cafe, the falt pre- *

Cipitates for want of a fufficient quantity of ‘the
menftroum ;i the fecond, becaufe the water
prefers the'dpirit to the falt, which therefore, for
the fame reafon, falls to the bottom. _
Precipitates are either fimple or compound. If
to the folution of any earth or metal in an acid
menftruum, an alkali be added, the earth or
metal will fall down ; becaufe the attration be-
tween the acid and the alkali is fuperior to that
between acids and earths, or metals. Thisisa
fimple precipitate : o, if to a folution of Epfom
falt in water, we pour a folution of falt of tartar,

magnefia alba, the bafis of Epfom falt will be

precipitated ; becaufe the- vitriolic acid’ with

which

|

&
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" which it ‘was united, prefers the alkali to the
* earth. “This s likﬂ'ewifel ,a_'ﬁfm‘plciprec-ipitate.f If,
to a folution of Gla?fbér’s"“’fa’ljt in water, a folu-
 tion, of filver in the nitrous acid be added, a vi-
triol of filver will be precipitated ; becaufe the
,a‘tti'a&ign between filver and the vitriolic acid,
added to that between the nitrous acid and fofx
fil alkali, is fufficient to effe@ a mutual decom-
- pofition. The cubic nitre formed by the union
of nitrous acid with the foffil alkali, remains dif=
folved. Thisis a compound precipitate.
Metals, diffolved in acids, may be precipitated
by other metals. For example, copper diffolved
1n the vitriolic acid is precipitated by iron, in
~ confequence of a double attraction : the acid
unites with the calx of iron, thé’-.phl:ggif%gn,:of
- which revives the copper. e e SRR
Mercury, diffolved in the nitrous, is precipita-
_ted by the marine acid, in the/ form of a ‘white
* powder ; becaufe that metal prefers the latter of
thefe acids to the former., Yol
Gold, difiolved in agua regia, is precipitated by
any other metal ; not becaufe the acid prefers
thefe metals to gold, but becaufe phlogifton pre-
fers the calx of gold to that'of agy other metal.
Thefe examples fu'fffcicngl')‘r e'%plain" the theory

of Ergcip_iqatio;i? ' p

SECT.
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EVAPORATION, DISTILLATION, SUB-
LIMATION, CONCENTRATION, REC-
. TIFICATION. . . :

THE theory of thefe feveral 0p‘e1j'ations is pre-
cifely the fame. They are in fa& the fame
chemical procefs, differently applied for different
purpofes.  Fire renders all bodies, that are cap-
able of evaporation, volatile : the particles on
their furfaces receding from each other, feparated
chox%fi the fphere of mutual attraltion, and com-
bined with fire, become lighter than the atmol=
phere, in which they confequently rife. ;

IL EVAPORATION.

Water, whillt fluid, and in contat with the
atmofphere, is in a conftant ftate of evaporation..
That which takes place without the affiftance of
fire, and which is invifible, is rather a folation of
water in aif. Chemical evaporation is the effe@
of fire 3 which, by its power of univerfal expan=
fion, converts water and, other flaids iNto vapour<
The quantity of this%vapour increafes gradually - |
from the time when the water becomes fenfibly -
warm t6 the moment of boiling, and then rifes in

amuch larger proportion, and with confiderable
' : ex-
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s EVAPORATION.
_expanfive force. If the bmlmg be éontmued;
the water will; in a jhort tlme, enurely evapo-
rate. - % :

Fluids, like folids, beeome hot in confequencé
of the abforptlon of fire in its volatile ftate. Cold
water, ir a veffel placcd upon the fire, lmblbgs t_:he. '
volatile fire by flow degrees. Part of this fire
rifes to the furface, and thence into the atmef=
phere, carrying with it a lictle of the water vola-"
tilized. But when the water has abfor d or dif=
folved, all the fire it is capable of retaining ; that
is, when it is completely faturated with fire, thé
igneous, elaftic fluid, which ftill continues to pafs
through the bottom of the veffel, being no longer
expanded in the water, neceffarily rifes precipi-
tately to the furface in large bpbbles, producmg
the agitation called bozlzng ; and thence rifing
into the atmofphere, carries along with it a confi-
derable quantity of water volatilized; in confes
quence of its faturation with fire. ‘

Water evaporates in proportion to the furface.
Eight ounces of water boiled ten minutes in a tin

cylinder, three inches in diameter, will lofe about
* two ounces of its weight : fixteen ounces boiled

the fame time, in the fame veffel; will lofe the
fame weight and o more. #

The ufe of evaporation, in chemlﬁry, is to fe=
parate thofe parts of a folution which are capable
of being volatilized by heat, from thofe ‘that arg
more fixed. The theory of this procefs is eafily

under-
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underf’cood from what hath been a ready Gaid. It
is partlcularlv the means of cryﬁ’alhzanon 1f,
to a folution o ﬁxed alkali in water, we add vi-
triolic, mtrous, or marine acid, a neutral falt will
be. formed, which will remain diffolved ia the
© water; but if the water be gradually evap ,cd,
the falt, for want of a fufficient quantity 7toike~p

itin folutlon, wzll fhoot into recrular cryftals.

'"e

.DISTILLATION

Differ: 1 evaporation in being performed
in clofe veffels, for the purpofe of retaining the
volatile parts of the fubje& fubmitted to e ope-
. ration, They.are both the effe® of the fame
caufe, and phyf'cally the fame procefs 5 but they
differ in refult. By evaporation, the fixed parts
only are procured. By diftillation, the fixed parts
are equally feparated from the volatue, and both
preferved. :

Wine, or any . other ﬂuld that has. generated”
vinous fpirit by fermentation, is diftilled for the
purpofe of feparating that fpirit from the water
and other matters with which it is involved.
The entire fluid being expanded by the heat ap-
plied, its heterogenious particles are confequent-
ly removed to a greater diftance from each other.
Thus their powers of mutual attraltion are di-
. minithed, and thus the efcape of the moft volatile
parts facilitated, Thefe volatile particles rife in

vapour,
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- vapour, an £ ;' 'émw condenfed by cold unite and:
form brandy, 1 rum, &c. e
Aromatic vegetables, &c. are fubmitted to dif-
tillation with water; for the purpofe of making
- what are called Jfimple waters, and for that of ob-
tammg (hmr eflential eils; which C(mﬂlturc thetr
odour, and other medical virtues. Thefe effen-
tial oils being extricated by maceration and heat,:
and being foluble in water, rife with® the aqueous
vapour ; which, when condenfed by cold, confti-
tutes the fimple waters of the ﬂwgs.) But a
greater quantity of effential oil being carned over
than was fufficient to faturate the water ‘when cold,
part of the oil neceffarily fwims on the furface, of
finks to the bottom; according to’ its fpecifié
gravity. ;
Every fpeties and mode of dx{’cxllatxon, whether
of grofs eils; acids, or of mercury, 1§ produced by
the a&ioh of fire on certain parts of compound
bodies.  The theory of the procefs is the fame in

whatfoever manner performed; or with whatfoever
intention,

I, SUBLIMATION

Differs from diftillation in raifing; by means of
fire; a folid body inftead of a fluid, fuch as ful-
phur, benzoin, &ec. Thefe fubhmatcs, called
Slowers, volatilized by fire, and condenfed by cold
attach themfelves to the neek or upper part of thc

ap-
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Calcaremjs frofies, before they are burat, con-
fam aerial acid and water ; quicklime contains
neither of thefe : therbfore they were expelled by
calcination. The conf.quence of this difference
of prmc1ples, i8 a very remarkable diffimilarity in
their properties. Calcarcous earth is Eerfe&ly
rmld lnfolublc in wates, smd w1ll eﬂ'crvclcc with
'acxds hmc s cauftic, foluble in water, ‘and pro-
duces no effervelcence with acids. That this dif-
ferencc cannot be afcr;bed to the water; 1s very
certain ; thc prefence and abfence of aerial acid
(ﬁxcd alr) therefore miuf be the ﬁ)le caufe.
Lime, exPofed to the air, imbibes; from the at-
mofphere;. the water and acrial acid which it had
loft by calcination, and becomes mild caleareous
earth: :

In proof of this hypothcﬁe which fome French
and German chemifts are yet foolifh enotgh to
controvert, let us try whether lime ftone may not
be calcined without fire. Suppofe we pound a
piece of chalk; or of marble, and drop it into a
bottle containing marine acid diluted with water.
To the mouth of this bottle we immediately tie a
bladder, firlt preﬂing out the air. Giving the
bottle a gentle fhake, a violent effervefcerice be-
~gins, and the bladder is gradually inflated by an
elaftic fluid which iffues from the mouth of the
bottle.  As foon as the effervefcence has ceafed,
we detach the bladder, having previoufly fccured
the airin it by a ftring tied round its neck. The

N 2 liquer
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In chemlftry, 1mphes the rcﬁora‘t‘loq gf m;,ta}-
lic calces to their original ftate of mctafs THis
1s eﬁé&ed by meltmg them in a c;ucxble Mth
charcoal, fat, or any other matter contaxmng
Ph]oal&on The thcory of this procefs 15 eaﬁly ;
underftood, when we recolleé‘t that they be-
came calces in confequence of bcmg deprwed of
their phlogifton. But this is to be undcrﬁood of
thofc metallic fubftances only that are calcmablc
by fire. . The perfect metals, upon which ﬁre has
no effect, and which can only be deprived of thelr
phlogli’cOn by folutnon in acids, may be reduc"d
by heat alone, without thc addition of any phlo-—
giftic matter. To account for this fingularity, we.
muft fuppofe, either that the galces of perfe®t
metals retain a portien of phlogifton fufficient for
their reduction, or that they attract phlogx[’con
from the fire.

IVII..}'VITRIFICATION'

Is the converfion of earths, or metallic calces,
into glafs, either by means of heat alone, or with
the addition of other muatters which poﬁ'f:fs the *
property of producing this effe&. ;

The perfe& metals are. incapable of calcmamon

by fire, and confequently ‘cannot be  vitrified.
The imperfe& metals are vitrifiable by a degree
of
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- of heat fufficient to expel a certain pmportmn of
 their phloor\[’con “Of thefe, lead is moft eaﬁ!yy
converted into glafs. The femi- m;;als are alfo
rcadlly vitrifiable by heat alone.

The unmetallic earths are incapable of Fuﬁon»

* or vitrification, when feparately and thh"out ad-= >

dition, expoled to the greateﬂ: heat; mised, they
att as fluxes to each other,  That kind of earth
- commonly called: ruztrgﬁable, and which T have
called fint, is crencrally ufed as the bafis in mak-
ing glafs for various ufeful purpofes, This earth
may be vitrified by fufion with calx of lead, or of
tin, or of antimony, or bifmuth, or arfenic: but
the flux commonly. employed is barilla or kelp,’
which are the afhes of cerrain marine plants, that
~have been fufed in busning. Borax is alfo ufed
for the fame pur ofe. The matter, which prin-
cipally aéts as ‘a flux to"the flint, is the foffil al-
kali contamed in thefe fubftances. Vegetable
ﬁxed alkali has the fame effect. ;

. As to the theory of vitrification, that which is
produced on metallic calces by heat alone, is very:
difficult to account for ; that which is produced
by fufion of powdered ﬂmt, or fand, with alkaline
falts, may be more eafily conceived. Tranfpa-
rent quartz, Or mountaifn cryftal, may be confi~
dered as a perfect patural glafs, of which thg
glafs formed by art is an imitations  Mountain
ctyftal confifts almoft entirely of pure flint. The
minute particles of the fineft white fand are tran{-

X N g parent
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parent cry&als Thefe mmute cryﬁals ci;ﬂ”olqu ;
in fufion, by alkaline falts, unite into one com-
pa& mafs, Wthh analacous 1o other i()Jumons,
retains its ‘tranfparency, but differing aslittle ig
its properties from mountain cryftal in confe-
- quence of 1ts combination with fixed alkali,
When an over. proportion of alkali is ufed, the
whole mafs affumes, fo entirely, the nature: Qf an
alkaline falt, as to be foluble in water. -

SBC Ty VII

SMELTING, REFINING PARTING PU-
RIFICATION 3

‘ -I.“SM,ELTING;'»
R melting, or fufing of ores, is done for the
purpofe of feparating the metals they con-

tain from the fulphur and arfenic with which they

are mineralized, and alfo from other heterogene-
ous matters. If the ore be -khQWn to be heavier
than the extraneous matters with which it is com-
bined, they may be feparated by firk pounding,
and then wathing with water, in which the ore.
will neceffarily fubfide. The greateft part of the
fulphur and arfenic. bemg both volatile, may lie;

- dife
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fiver very little: purpofe, if the mcsals cﬁuld not 3
be feparated from eachiothert = fce. 5
If, in fmelting, to an ore. containing gold - andN
filver, we add a quantity of lead, part of it w1M_
combine with the perfect metals, which, in-
: fequence «of a fuperior attraction, rehnquh tﬁe
earths and other metallic fubftances. The re-
_ mainder of the. lead is converted into litharge,
which poffefles the power of v1tr1fyma all imper-
feft metals and earths, with which it forms 3
fcoria that fwinis on the furfage. :

s OR BRABEL DG,

Is the procefs of feparating the perfett metals
from other metalic fubftances, by what is called
cupellation : that is, by fufing the alloyed metal,
mixt with a quantity of lead, in an earthen veffel,
called a cupel, in a reverberatory furnace. The
perfect metals fuftzin the heat without alteration,
whilft the lead, deprived of its phlogifton, is vi-
trified, and is abforbed by the cupel, or floats,
1n the form of htharo’e

Tl P A RATHLANIE

Is the operation of feparating gold from filver.
By the laft procefs, the two perfe€t metsls were
feparated from the lead. . We are now to confider
by what means they may be divided from each
other. The common method is, firft to granulate

the
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the mafs»‘by melting, and then pouring it from
the crucible into cold water in agitation. Thefe
o:rams are put into a glafs veffel, and fomewhat
more than their own weight of pure nitrous acid
' ;';-ed onthem. The parting-glafs is then placed
;n’a fand or water-bath, and gradually heated.
"The gold qults the filver and falls to the bottom,
becaufc nitrous acid diffolves filver and not gold.
By diftilling the nitrous acid in c]ofe veflels, both
that and the filver are recovered : or if it be put
into a copper vefiel, the acid will feize the cop-
per, and let the filyer fall ' :

- This parting by nitrous acid is ufed only when
the proportion of filver is to that of gold, at
leaﬁ as three to one; becaufe a3 greater propor-
tion of gold prevents the folution.. When that is
the cafe, other methods of parting are employed,
one of which is that called parting by cementation.
The metal, beaten into thin plates, is put into a
crucible and interlaid with a powder compofed of
brick-duft, calcined green vitriol, and nitre or
common falt. The crucible is then put into 2
furnace, and Lept in a moderate heat for twelve
hours, or longer. The acid of the vitriol, from
s fuperior attraltion to the alkali, fets free the
nitrous or marine acxd which, in this {tate of va-
pour, diffolves the filver. But this method of
partmg is mcomplete, as the acid vapour -alts
enly on the furface of the plates, '

A more
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In order to determine the quantity of a metal
contained in 2 large mafs of matter, by examin-
ing a fmall part; it is neCeﬁfmy that fmall Wexghts
fhould reprefent great ones: for examplc, a grain;
ora dram, -or an ounce, may ftand fora pound
accordmcrly as the ote; from the. fuppofcd quan-
tity of its contents, may reqmrc a larger or lefJ-
fpecimen to be affayed. If; in aﬁ'aymg an oreof
filver, a grain is, by fuppofition; 4 pounds it is
evident that the quannty of pure filver exgracted
from a hundred grains will indicate the quantity
that a hundred pounds of the fame ore will ylcld
by the common rule of pmportmn

O e D

All ores of gold contain the precious metal
either native, that is, in a metallic form, or mi-
neralized by fulphur by means of iron. For the
ufual method of affaying thefe ores, confulr the
articles jmelt‘mg, refining, &c. in the laft fe&tion
of the preceding chaptcr Native gold may alfo
be affayed by folution in agua regie, and precipi-
tation with green vitriol. The phlogifton of the
iron which 1s the bafis of this fale, uniting with
the calx of gold, reduces it, and it falls to the
bottom in a metallic ftate. If the native gold
contain ﬁlver, that metal will combine with the
marine acid, and alfo precipitate in the form ofa
metallic fale called Juna cornea. If there be ahy :

éopper
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wopper. mixed with the gold, it will remam dif-
 folved in the mcnﬁruum, and may be col]e&ed'
by emerfing a plal:c of iron. ! :
 Ores of gold, in which the pure metal is inti-
mately mixed with (fony matter, may be affayed
\, by pounding, wafhmg, and boiling in agua regia,

‘and then prec aumg the clear folumon with
‘miartial vitriol, &+ o

- Ores of gold, in wlnch it is mineralized by

- fulphar by means of iron, may be affayed by di-
‘geftion in al_g«rgg proportion of diluted hot nitrous
aeid gradually applied. The acid diﬁ'olving ‘the
iron only, breaks the union: the fulphur floats
~ in the menftruum, and the gold falls to the bot-
tom in very minute partlclcs, which may be eafily
wafhed from the infoluble matter that fubfided
. along with i it.

The purity or value of an mgot of gold may be
‘accuratcly determined by cupelling a few grains
of it (fix for example) with. eighteen grains of

. pure filver; and fixty of lead. The pure gold
“and filver unite in a button, the lead, which is
entitely abforbed by the cupel, having vitrified
and carried along with it all the alloy of bafe
‘metal, the quantity of which is determined by
weighing the button. The weight of the pure
gold, feparated from the filver by folution in
nitrous acid (fec partmg, in the laft fe€ion of thc
laft chapter) conﬁrms the eftimate.

I SEEVER:
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The general prmcxples of aﬂ'c{y for ores of ﬁlvei'
and gold, depending chiefly on their indeftructi- |
bility by fire, are precilely the fame. They both }
combine with lead in fufion; from which they are J
afterwards feparated by cupellatlon &

Ingots of filver, and native filver; may alfo ge
‘aﬁayed by folution in nitrous acid.  If they con-
tain gold, or regulus of antimon“y, ‘thefe will re-
main undiffolved. 1f copper be the alloy, it may
be precipitated from the folution by a clean plate
of iron.

The ores of filver, in which it is mineralized
by fulphur alone, or with arfenic, and combined
with other metallic {ubftances, miay alfo be affay-
ed, in the m01ﬁ: way, by folution in nitrous acid,
and precipitation with the marine, in combina-
tion with which the filver will form a buna cornea
and precipitate.

W2 LA DN K Ly

Which, becaufe it is found to be indeftru&ible
by fire, is ranked among the perfe@ metals, is fo-
luble in agua regia, and may be thence prec1px-
tated by fal-ammoniac ; a property by which it is
fuﬂimcntly diftinguifhed from every other metallic
- fubftance. From a knowledge of thefe proper-

glipics.
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ties;” an}f mineral fuppofed to contam platma may
be caﬁly aﬁ'aycd ‘

&

'\ﬂ “IV. MERCURY

\\ Is found in mines, elther in its natural Auid.
ﬁ\rm, diffufed i in <lay or ﬁones; or, mmcrahzed
by‘ﬁllphur, in the form of a red or reddith powder
called native cinnabar. - The firlk of thefe ores is
eafily affayed by diftillation, without the addition
of any othcr mvatter ; for we know that the mer=:"
“with a degree of heat that will have
its matrix. The cinnabar may be
analyfed alfo by diftillation, but with the addi-
tion of fome other fubftance which fulphur pre-
~ fers to mercury. Now we learn from our table
of attrations, that any other metal, or fixed al=
kali will anfwer the purpofe : iron filings are g¢-
nerally ufed. ‘
Cinnabar may be decompofed by boiling in
@qua regia, and precipitation by zinc. The aguz
regia {ufpends the fulphur and diffolves the mer-
cury, swhich is precipitated by zinc, becaufe all
- acids prefer zinc to every other metal. The
Maitre Apothicaire of Pans, M. Baumc, affures us’ =
that he has decompofed cinnabar in ,the moift
way, by means of ﬁxed alkah This is certamly
one of the many cxpenmcnts in which the Maitre
Apothicaire deceived himfelf. :
Q0 i Mer-

:
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Mercury is faid to have becn lately found nﬁ.

neralized by acids ; but fuch ores are {or rar»c as w' ;
merit little attention. SE
oty VR L )
 The pioft common ore of this .metal is called
Galena. Tt confifts of lead mineralized by ful-
phur, with a fmall proportion of filver and a -
tle iron. The vfual method of affaying this ore
is, after roafting, to melt it with black flux,
borax, iron ﬁlmgs, and decrepitated commfm
falt. By previous roafting, moft of th
is evaporated and the remamder comb
the iron in fulion. The black flux and borax act
merely as fluxes to the ore, and the falt is fup-
_pofed not only to prevent the too violent ebulli-
tion of the fluid, but to facilitate the feparation
of the fcoria from the metal. The propertion of ;
filver, combined with the lead, may be afcertained
by cupellation.- -

A confiderable part of the above operation is
unneceflaty. The fole intention being to feparate
the fulphur from the metallie part, it is evident
that melting the ore with iron filings alone Would
anfwer the purpofe. :

This ore may be affayed, in the moift way, by
hmlmo in diluted nitrous acid, WhL,Gh will dlﬁ'olvc ‘
the lead and filver only. Th‘cfe may be precipi-
tated by the mineral ﬁxegi"slkah for ‘which the

4 A ; acid
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p‘refer that meta'l to iron, whlch remams undxf-

folved, becaufe zinc prccxputates 1ron, t:on'ﬁ- .

quently prevents its folutlon
S o

: Hath been fuppofcd to be. ‘generally mineral-

ized by arfemc This is doubtlefs 2 tiftake.
The affenic in tin ores pmceeds from the matrix
~and not from the tin *. In moft of the ores cf

tin, the metal is in 2 ca1c1form ftate, mvolved n

particles of flint.

The common method of aﬁ'aymo thefe ores is,

after twice roafting, to fufe them with black ﬂux,

or calcined borax and pitch. Thefe fluxes re-

duce the mctal by giving phlogifton to the calx,
' as in other operations of the fame* nature.

* Ores of tin are with difficulty affayed in the
humid way, becaufc the ‘calx being fo entirely
dephlogifticated, is but partlally folublc in any of
the acids. Bergman, however, has generally
fucceeded by means of the united power of vitri-
olic and marine acid, and precipitation with mi-
neral alkall a3t grains of this precipitate I is
equal to 100 grains of tin.

IX BISMUTH
ES &

- Is more frequently found native than any othcr
metallic fubftance., If it be alloyed with mﬂ'
ol other metal, thcy may be eafily feparated

ffom ]

¥ Kerwan’s Min. p. 294.
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from it by folution in nitrous acid. By addmg
water to this fo]utron, the bifmuth alone will fall
20 the bottom of the veflel.
The ores of bifmuth! gencrally contain it in a
' calcined ftate, mixed with the ores of other me-
tals, or ‘mineralized by fulphur. As thjs femi-
xgetal requires no_great degree of Reat to melt i,
it tay fometimes be reduced by fufion without
addition ; but the common method i is, to fufe the
ore with black flux and pltCh or vmh borax and
charcoal. i ) e
The ores of bzfmnth, as Well as the native me-
tal, may be affayed by folution in nitrous acid,
- and precipitation with water, or by means of iron
or copper, to which the nitrous acid has a fuperior
attrattion. The calx of bifmuth is ptecipitated
by water, becaufe it is not foluble in a weak
acid. 113 grains of the calx precipitated from
nitrous acid, will yield, when fluxed, 100 grains
of metal.

X WNabaie e

" The ore of thxs femi-metal, called kupfer-nickel,
is very difficultly analized. In this ore the nickel
is inti'ma'te]y combined with fulphur, arfenic, co~
balt, and iron, from which ic hath hithertq been
found impoffible to feparate it entirely. By the
‘g@imon procefs of roafting and fufion by means
aC»L flux and fea-falt, a regulus is obtained ;
but this metallic fubftance is ﬁill a mixrure of

04 nickel
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‘nickel, fulphur, rarfemc, and cobalt. T
thefe by chemical means. is very labono »
after all, it feems 1mpofrblc to get entirely rid o
~_the iron.  The humid way is equally unfucccfs-
ful. :

Thun A RAS BN T,

The proper ares of arfenic contain this fefnis
metal either in a reguline, or calciform ftate, or
mineralized by fulphur. Being very volatile, it
is eafily obtained in a metallic form by fublima-
tion in clofe veflels. In the moift way, when
mineralized by fulphur, marine acid, with the
_gradual addition of a little nitrous acid, will dif-
folve the arfenic and not the fulphur Zinc will
afterwards. precipitate the arfenic from the filtered
folution. = The acid, preferring the calx of zinc,
difengages its phlogifton, which, uniting with the
calx of arfenic, reduces and precipitates the femi-
metal,

X G QB A LT

Is generally. mineralized by fulphur and arfenic,
and being itfelf fixed in the fire, is eafily fepa-
rated from thefe by calcination. It may then be
reduced by fufion with any alkaline flux. In the
amoift way, the ores of cobalt may be diffolved in
nitrous acid, and precipitated by fixed alkaliiBe-
caufe its attraction te acids 1s fuperior to thd
' i the
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- neceflity for telling a young 7 (
{’crué‘tmg his laboratory, he mu no[: forgct anail’
10 hang his hat on. : §

SECTVm" S
PNEUMATICAL APPARATUS,

THE pneumatic engine, ¢ a‘Ied an am-jmmp, isA
of indifpenfible utility in a variety of experi-
ments infeparably connefted with chemiftry.
The original invention of this inftrument is af-
feribed to Otto de Guerick, conful of Maoc!e-
burg. It was firlt made, in thjs kingdom, by the
@ircé?t\ion of our countryman Mr. Boyle, who is
generally confidered as the inventor, and ‘not
without reafon, as he appears to have learnt no-
thing more from the German than a report of the
effe® of the new invention. Mr. Boyle’s air-
pump was a more perfe&t inftrument than that of
de Guerick, and it has been lately coqﬁderably
nnproved by Mr. Smeaton, and othefs, ;

' Poeumatic chemiftry, which, for fome time
paft, hath engaged the artention of many of the
moft diftinguifhed philofophers of the prefent age,
appartently originated in the Chemico flatical Expe-
riments of Dr. Hales.  But this indefatigable phi-
lofopher’s experiments went no farther than to

deters
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fel, which, thh its contem:ﬁ, e had prekuﬁya

" weighed, Having now filled the {p
linder, he weighed the vcﬁ'el of water a fe ond

R tlmc, and the deficiency gave the weight of wa- .
ter required to fill the fpace occupied by the air.
Thus he fixed a {’tandard by which the quantity
of air generated or diminithed by different
means, might be accurately compared and deter=
mined.

When his fubJe& promifed no great qdantlty
of air, the Do&or’s apparatus confifted of a com-
mon jelly-glafs, into which he put the®ferment=
ing matter; and a {mall-beer tumbler, which,-
covering the jelly-glafs, he placed in a bafon of
wvarer. Fle then fucked out part of the aimthro’
a cyphon, and left the matter to ferment. The
air thus produced by fermentation, he found to
be permanently elaftic. This fpecies of air was
afterwards diftinguifhed from -other elaftic fluids
by the name of fixed air, by Dr. Black, of Edin-
burgh, who difcovered it to be a conftituent
principle of calcarcous earths and alkaline falts,
and that they become cauftic in confequence of
being deprivedsof this principle by burning, or
by folutlon in acids. Butin juftice to the memory
of Dr. Hales, we muft remember, that the pro-
cefs for confining and meafuring fixed air expel-
led from calcareous earth by acid folutions, was
originally his; nor muft we forget that this in-
quifitive philofopher alfo difcovered that lime,

with
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Do&or Macbride, of Dub}m, above twenty
ycars ago, publehed Experimental Effays, to prove
the power of fixed air to countera& putrifaction,
In this volume he exhibits a imple apparatus (the
original contrivance of Dy. Black) by which-the
ﬁxcd air, from any effervefcing mixture, may be
eafily communicated to a cauﬂ:ic'»ﬂuid,‘ which
will receive it with avidity. = This apparatus con-
fifts of two glafs bottles or phials, with the oppo--
fite ends of a bent glafs tube fixed in the mouth
of each, in fuch a manner as to be perﬁe&ly air=
tight. In the fhoulder of the bottle defigned fox’
the effervefcing mixture, is drilled a fmall hole,
through whlch by means of a glafs funnel, the
vitriolic, or other acid, is poured upon the alkali
or calcareous earth prev1ouﬂy put into the
bottle.

In Dr. Macbride’s firft contrwance, the ends of
the curved tube were clumfly fecured by luting.
He afterwards fixed a metal tube in the centre of
a cover that fcrewed on to the top of one phial,
and he fecured the oppofite end of the tube in the
mouth of the other bottle, by means of leather
wrapped round 1t. To this apparatas Mr. Dean,
a friend of the Dotor’s, as a final improvement,
added ‘an air valve, which, being fixed in the
neck of the recipient, prevented the return of
the fixed air. If he had fitted the two ends of his
glafs tube into the necks of the phials by grmd-

ing
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Some kinds of air are diffolved or abforbed by -
. water ; they muft therefore be confined by quick-
filver inftead of. water. A fmallywooden ciftern, '
~ with the bottom made chi[idrica] may be conve-
niently ufed for this purpoie, with jars, &c. on

a lefs fcale. ,

o ¥ L wifh to extra& a gas from, or convert any
~ {olid fubftance into gas, by means of heat, withea
pofitive exclufion of atmofpheric air, I put the
fubftance intg one of the phials with a thin roupd
bottom. It then fill ic with quickfilver, and in-
vert it in a veflel containing a quantity of the
fame fluid. The fubftance on which | am to ope-
rate being)ligh;e; than the mercury, will remain
preffed againft the inverted bottom of the phial.
To this fubltance I apply the focus of a burning-
glafs. T_he‘f,i-ir thus produced by heat, will, by
- its elafticity, prefs out the quickfilver and occupy
the upper part of the inverted phial.

If 1 mean to operate on: a quantigy of matter
too large to be contained in the bottom of a
phial, and which may require a confiderable de-
gree of heat, 1 make ufe of 3 common gun- bar-
rel, in this manner. Having dropped [hC fub-
ftance, which is to produce the inflammable or
other air, into the barrel, the touch-hole being
prcvxouﬂy fpxked up, I 611 the barrel wnh fand
that has been well burnt. I then lute one end of
the ftem of a tobaceo pipe into the mounh of the’
gun baxre] and to thc’ othcr, I tie a bladder,

from
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and round bottoms, like thofe va*bove defcribed,
Glafs tubes of different fhapes muft be ﬁtt:cd by
grmdmg, to the ‘mouths of thefe phials. If,
with' any particular view, I want to. pafs the air
produced in the long phial, through fucceflive
veflels of water, or any other fluid, 1 adapc the
ground end of a fyphon (fo bent that the legs are
“parallel) to the mouth of the long phial, and pafs
the other leg through the mouth, to the bottom
of the firft bettle containing the water, In the
fhouider of this bottle there is a ground perfora-
tion above the furface of the water. Iato this’
orifice 1 fix the fhort leg of a fecond fyphon, the
longer leg of which goes to the bottom of a fe-
cond bottle of water ; and fo, if neceffary, I pro-
ceed to a third and fourth. With an apparatus
-of this kind, though of a conﬁru&noa’*@m:what
different, Dr. Prleﬁley icpregnated water with
nitrous vapour, which water affumed different
colours at different periods of the mefs See
Plate VII. fig. 3.

For impregnating water with the aerial acid,
commonly obrained by mixing oil of vitriol with
chalk, for the purpofe of making artificial pyr=
mont, and other acidulous mineral waters, Dr.
Prieftley firlt invented an’ apparatus than@ﬂicin
ently anfwered the purpofe of experiment. Dr.
Nooth improyed upon this invention in the cons
ftrution of a glafs urn, which is“now in gencral
ufe.. Dr. Withering, of Bummgham, in the

. year
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bottom, a neck which fits, by &rrﬁémg,‘mto;ﬁhe ,
‘mouth of the hollow pedeltal above deferibed.
VThlS neck contains a glafs valve, which fuffers
the fixable air to rife through it into the water,
‘but prevents the water from deflcending..

- The upper veflel which, from its thape, I call
the funnel, is alfo fitted, by grinding, inte the
‘mouth of the middle glafs which contains the
water. The ufe of this upper veffel is to receive,
through its bent tube, the water which, during
the procefs, would otherwife overflow. In the
mouth of this funnel there is a fmooth glafs ftop=
per, that prevents the e{g;pe of the air merely by
its weight ; which air, therefore, when fufficients
ly accumulated and condenfed to lift the ftopper,
makes its way out, and the ftopper being lifted
but a litele; falls again into its place: {o that this
apparatus may be left to operate by itfelf with-
out any danger. See Plate VII. fig. 5.

The method of impregnating watgiwith aerial
acid by means_of this glafs machine, I fhall now
deferibe. ~Having filled the middle veffel with
water, I join it to the upper one, and place them
on the mahogany foot. 1 now pour into the
lower veflel, or pedeftal, as much water as will
cover the rifing in the cepter of it, which will be
near a pint.  Through 32@ fide orifice I pour one
ounce meafure of oil of vitrol, by little ara time;
for, if it were fuddenly mixed with the water, the
heat produced might endanger the glafs. 1 then

take
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of thofe above deferibed.’ Leta ghﬁ; tube be

: t,round fo that one end fhall fi
of a'quart bottle, and the other into a fhort neck
in the fhoulder of a two-quart decanter. - Let the
mouth of this decanter be fitted” with a copical
ftopper ground fmooth, fo as to be air- tlght with-
out adhefion.  Put the effervefcent mixture into
the quart bottle, and as foon as the common ais
is expelled, Jom it by the tube to the two- quartv
decanter containing three pints of water, = See
Plate VII. fig. 6.

The fpace in the decanter, or receiver, above
the water, will foon be ﬁlled with aerial acid,
which, being heavier than atmofpheric air, will «
immediately occupy the fpace next the water,
and gradually accumulating, will force the lighter
air, which fwims on its furface, to lift the ftopper
and let itfelf out. The aerial acid will now fill
the entire fpace between the furface of the water
and the ﬁopper, which, when too muehi compref-

fed, it will lift up and part of it will efcape.
Thus condenfed and prefied upon the water by
the weight of the ftopper, this acid air will be
{peedily abforbed. 1If, however, the operator be
very impatient, he may accelerate the procefs by
detatching the decanter

the thoulder-orifice) and fhakin
as often as he pleafes. In this manner, and with
this ﬁmpla apparatus, I conceive He will faturate
any given quantity of water with fixable air, in
lefs

o the mouth .
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Iefs time thah by any other mcthod with w‘hi"h F
am hitherto acquainted,

Every inventor of an apparatus for 1mpr€mmt-
‘mo water with the aerial acid, has been particu-
‘larly attentive to its paffage through the water; a
circumftance that I believe to be of no impor-
“tance. I quefton whether any of this gas be ab-
forbed in its rapid progrefs. from the bottom ofr
the water to the furface. -

After writing this laft paragraph, I dctermxned
to put my conjecture immediately to the proaf of
experiment.  Iftook a two-ounce phial, and fill-
ed one third of it with chalk, broken with a

. hammer in picces juft fmall enough to enter the :
bottle, which I then half filled with-vitriolic acid
diluted with water. Fo the mouth of this phial,
* 1 adapted the fhorter ¢nd of a glafs fyphon, and’
pafled the long leg to the bottom of a three-pint
glafs decanter, containing a quart of water. .The
mouth of ghe decanter was left open. ~The effer-
vefcence proceeded moderately and regulany, fo
as to emit about go large bubbles in'a minute,
At the expiration of an hour, I found that thc :
water had received no impregnation difcoverable
by the tafte. 1 then dropped into a wine glafsiof
it, many drops of lime:water, without the leaft
cloud or fign of decompofition, which, I know,
muft have appeared if there had been any aerial
acid in the watéf. Now, fince not lefs t.harf“x 8oa

bubblaes of this air paffed through the water, ;;n
the
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is, lime combined with vitriolic acid, can cer-
tainly anfwer no falutary purpofe ; nor can we
fuppofe that lime combined with “aerial acid,
which is marble or conmon chalk, is more medi-
cinal : lime, therefore, may be properly omitted.
Magnefia diffolved by the aerial acid, is the com-
mon magnefia alba; magnelia, or rather the earth
of ‘magnefia, diffolved by vitriolic acid, is Epfom
falt. ‘The firft of thefe may aét, in a fmall de-
gree, asan antacid, and the latter as a very mild
laxative. Probably, however, the: aerial acid
and the iron are the only ingredients of any im-
portance. . " 1'% 53

To the decanter containing three pints of {pring
* water, add 1 grains of Epfom falt, g grains of
common falt, 10 grains of magnefia, and 5 grains
of clean iron filings. Then faturate the water
with aerial acid, and you will produce a medi-
cated water preferable to that of Pyrmont.

S P AdesE W AAYTE R SR

Contains a large proportion of Magnefia com-
bined with aerial acid; fome mineral alkali, ecal-_
careous earth, a little iron, and a very {mall pro-
portion of common fale. The aerial acid, uneom-
bined, is about half the quantity of that which
exifts in Pyrmontgyater. - To m‘)‘ltgtc.thls water,
add to the water in the receiver 7 grains of mine-
ral alkali, a feruple of magnefia, iron filings

0 3 grains,
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in the form of fteam, through a red-hot tube.
Now, though they have not fucceeded in the
princival objet, they have difcovered; in forc-
ing fteam through red-hot tubes filled with
charcoal, or iron fhavings, particularly the laft,
that inflammable air 1n great abundance, with
different proportions of fixable air, were pro-
duced. From Dr. Prieftley’s experiments it ap-
pears, pretty evidently, that the inflammable air
was expelled from the charcoal or iron, and that
the water contributed nothing to its formation.
As to the fixable air, on the modern fuppofition
that it confifts of the fame principles as water,
and of which it is confequently a modification,
there is no great difficulty in accounting for its
produ&ion in this procefs. But time, 1 believe,
will difcover this to be an erroneous hypothefis.
With all due deference to men of far fuperior
knowledge and abilities, I am fill of opinion,
that fixable air is a compound of pure air and an
acid; that phlogifton is a compound of fire and
an acid, and thot in this, as in all other phlogiftic
procefics, where fixable air is produced, the acid
principle of the fixable air is fupplied by the-
phlogifton which is: confequently decompofed.
The other principle, namely, the pure air, may
be fupplied by the water, fome part of which ’
is decompofed im paffing through the red-hot
tube. '
Dr.
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_ Dr. Prieftley conftruéted a particular kind of
furnace, for the purpole of heating the copper or
_earthen tube through which the fteam was impel-
led: it appears, from the plate annexed to his
fixth volume, to be a kind of long trough of
brick-work, open at each end, with a grate in
the middle to fupport the fuel. In oné end of
the tube, which lies horizontally in the furnace,
he inferts the beak of a glafs retort, in which he
boils the water by means of another furnace, or a
lamp. The other extremity of the tube commu-
nicates gvith thc'pipc of a worm-tub, fuch as are
commonly ufed in diftillation. This tub being
filled with cold water, the condenfed fteam falls -
in drops, into a veffel ftanding on the ground,
through a pipe fitted to a {mall orifice in the
fhoulder of this receptacle ; to the mouth of
which is fitted another tube, bent fo as to pafs
under the edge of a jar, flanding reverfed and full
«of water, on the thelf of the water-tub ufed for
other pneumatical experiments. By this very in~
genious contrivance, .the air produced in the pro-
cefs, is feparated from the fteam, and may be ex-
amined at leifure.

But, to thofe who are poffeffed of a portable fur-
nace, this of Dr. Prieftley’s conftru&ion is un-
neceflary, If two holes are drilled, oppofite to
cach other, in the upper part of the body of fuch
ﬂkmacc, the tube, paffed through them, may be

Q,, 3 : cons
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convemently heated to any degrec that may be
required. See Plate VII. ﬁg 7 S
The experiment of fettmg ﬁlc, bv the eledini-
cal fpark, to a mixture of pure and inflammable
air, and thereby producing water, is performed
in a f’cxong glafs cylinder, open at one end only.

"To this open énd a wooden or brafs cap is ﬁrmly
cemented, and the opening clofed by a ferew-
top. Near the oppofite extremity of the cylinder
are drilled two {mall holes diametrically oppofite,
through which two brafs wires, exactly fitting the
holes, are paffed and fixed fo that their points ap-
proach within three quarters of an inch of each
other. By means of thefe wires, which have
koobs at their external ends; the eleGric {park
inflames the inclofed air, and the water produced
is feen trickling down the internal furface of the
glafd. Whether this water be the effe& of com-
pofition, or of decompofition, is yet' matter of
difpute; See Plare VIL ‘fg. 8; a:

- With a ftrong cylindér, thus furnithed, the ex-
-periment never fails : but it is very difficule to.
dnill the holes, in which the ‘wires are inferted,
without breaking the glafs. To obviate this dif-
ficulty my worthy friend #alker, univerfally dif-
tinguifhed as an experimental philofopher, paffes
the two wires throuch two fmall glafs tubes

~which perforate the ferew- -top of  the cylinder.
~ {(See Plate VII. fig. 8, b.)  The only inconveni-
L ency
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ency attending this apparatus is, ‘that the fpark
will fometimes pafs from one wire to the other
externally ; but, in general, the experiment fuc-
ceeds. P i o ' : *

Thofe who are acquainted with experiments of
this nature, will require no farther defcription of
this apparatus ; but, for the fake of thofe’who are
not, it is neceffary to be more minute, and alfo to
deferibe the manner of preparing for the experi-
ment. ‘ -
The cylinder muft be of flint-glafs, thick, with
a round bottom, and a wide neck. On to ‘this
neck muft be cemented (fee Cement) an open brafs
eylinder, with a fcrew on the outfide. A-brals
cap, ‘or cover, with two holes in the top, and a
cork cemented to its internal {urface, fcrews on
to this cylinder. This cork is perforated by two
fmall glafs tubes, through which two brafs wires
are paffed, the internal points bending tewards
each other, and the external knobs receding.
Thefe wires are fecured in the tubes by cement,
fo as to render the cover perfectly air-tight.

The cylinder, previous to the reception of vi=
tal and inflammable air, muft be filled with quick-
filver, and inverted in a trough of the fame fuid,
a very large quantity of which i3 requifite for this
experiment. The two airs are procured by dis
ftillation, and introduced in the fame manner as
gas in general is thrown ‘into veflels inverted in
water, When the cylinder is thus properly fille

Qsa,. with
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with the two airs, and the quickfilver confequent-
ly expelled, it may be lifted a little out of the
trough, and the cover ferewed on, without any
apprehenfion that the factitious airs, which are
lighter than that of the atmofphere, will efcape
throuch the mouth of the veffel. This mixed
air, thm confined, may, by the eletric fpark, be
fired whenever you pleafe.

There is another apparatus (Plate VIL ﬁcr 9.)
by means of which, inflammable and pure air may
be mixed and inflamed, for the purpofe of ‘pro-
ducing water, with lefs trouble and without any
doubt of fuccefs. If a {mall quantity of iron
filings, together with diluted oil of vitriol, be
put into the phial, inflammable air will foon iffue
through the extremity of the tube. Apply a
lighted candle to this extremity, and the air will
immediately take fire. You then introduce the
tube through the neck of the balloon, and the
flame will continue as long as any inflammable
air is produced. It will not be.long before you
will perceive water condenfed on the internal fur-
face of the glafs, gnd, trickling down in fmall
currents, colle€ted in the bottom of the balloon.
In this experiment, the pure air, neceffary to the
produttion of water, is fupplied by the current of
atmofpheric air, which rufhes into the globe
through the neck, to fupply the place of that,
which, being rarified by the heat of the flame,
and being confequently lighter than the external

air,
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air, efcapes through the upper pipe. By this cir-
culation of air, the inflammable air continues to
burn, and, in confequence of its atcraction to the
pure air in the atmofphere, or perhaps rather in
confequence of the attration of its phlogifton to
pure air, a combination takes place by which
water is produced.

That water fhould be thus produced, is indeed
a wonderful phenomenon ; neverthelefs it is by
no means decifive as to the conftituent principles
of water. Water may poflibly be a real fimple
element, notwithftanding all the experiments that
feem to prove the contrary. Poflibly it may be
a conftituent principle of all the elaftic fluids with
which we are hitherto acquainted. If this be true,
the water produced by the inflammation of pure
and inflammable air, is merely the effett of de-
compofition.

Retorts (Plate VII. fig. 4.) are a neceffary part
of the pneumatical apparatus, They are made
of common bottle-glafs, of flint-glafs, of earth,
or of iron. They are ufed for expelling different
kinds of gas from various matters by means of
fire. In producing pure air from nitre, Dr.
Prieftley found the f{mall earthen retorts, made
by Mr. Wedgewood, far preferable to any other.
M. Lavoifier, the celebrated French chemifk, dif-
appointed in the ufe of glafs and earthen retorts
in the reduion of lead from minium, for the

purpofe of meafuring the quantity of clakic fluid
& de-
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{eparated in the procefs, contrived a retort made
of plates of iron foldered together with copper.
But iron fo eafily parts with its phlogiften, that
Mr. Wedgewood’s retorts are infinitely prefer-
able inAevery pneumatic experiment in which fire
is employed, and which requires aceuracy. ;

STECTE TV,
FUOR NA crEes

Ll

WE are taught, by experience, that combufs
tible bodies refufe to burn without the ad-
miffion of air.  We have alfo learnt from experi-
ence, that their confumptlon is accelerated, and
the heat increa fed, 1n proportion to the quantlty
of air made to pafs through the fire in a given
time. We know that air is rarified by heat ; that
rarified air, being lighter than denfe air, muft ne-
ceffarily rife in the atmofphere, and that, to fup-
ply the plax of thxs afcending air, the cold and
denfe zir will rufh in below thh an impetus pro—

portienable to the rarefattion above
OR thefe eftablithed properties of air and fire,
are founded the principles on which all furnaces’
are conftructed, The furnaces commonly ufed
by brevxu:rc and for boiling water for other pur=
pofes,
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pof'es, are fimple fabrxcks of brick, confifting of
a cavity for containing the fuel, an iron grate for
its fupport, a door for its mtroduction, and an
opening below for admitting the air and receiving
the athes. Above the cavity which contains thcv
fire, a coppertis-fet in brick-work, and a flue
from the upper part of the fire-place, communi-
cates with a common chimney. If, inftead of a
copper, a pot of caft iron be fet in brick-work
above the fire-place, you have a fand-pot for the
reception of a retort for various operations in
chemiftry. :

For the purpofe of meltmg metals, a wind fut-
nace may be conftru&ed in the following manner,
fo powerful, as entirely to fupercede the ufe of
bellows, and fo durable as to bear conftant work-
ing for a confiderable length of time.—Sink a ca-
vity in the floor about two feet deep, four feet
long, "and two feet wide. Line this cavity with

one tier of bricks, fo as to leave a fpace of about
16 inches between the fides. One end of this ob-
long cavity muft be left open, and to this open
end muft be adapted a fquare wooden trunk,
which paffing horizontally under the floor, and
through the wall of the laboratory, admits the ex-
ternal air through an iron grate fixed in the wall.
On the oppofite extremity of this excavation,
place a cylmder of caft iron, about an inch and
a quarter in fubftance, 20 inches internal diame-

ter, and 24 inches deep. But before the cylinde.r
is
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is placed upon the foundation, two iron bars, two
inches afunder, muft be fixed acrofs the cavity at
the diftance of eleven inches from the clofed end,
for the fupport of the fire-bricks with which the
cylinder muft be lined to the height of fix inches
from the bottom. On thefe fire-bricks you reft
a grate for the fupport of your crucible, and of
the fuel. From the grate upwards, you line the
cylinder, to the thlcknefs of about five inches;
with glafs-grinder’s fand; which, from the par-
ticles of glafs it contains, becomes, in a thort time,
.a folid vitrious mafs, capable of fuftaining any
degree of heat. The founders who ufe this kind
of furnace, generally cover that part of the under-
ground cavity which projes in the front of the
furnace, with an iron grate, on which the oper-
ator ftands, and which is occafionally raifed, for
the purpofe of taking out the athes. But it were
much better to have this trap-door made of iron
not grated ; becaufe the grate neceffarily diverts
the ftream of external air. About two inches
from the top of the cylinder, a lateral Alue com-
municates with a chimney in the laboratory,
which ought to have no other communication.
The coak, or charcoal, is putin at the top of the
furnace, which is then covered by a very thick,
flat, round tile.

M. Macquer, in the Tranfactions of the French
Academy for the year 1758, defcribes a wind
furnace as an improvement of that of the cele-
brated M. Pott, of Berlin, in which he produced

a very
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a very extraordinary degree of heat. It is con-
frru&ted entirely of baked clay; is of a quadran-
gular form, and confifts of three parts, viz. the
body, the dome, and the chimney. In the firlt
of thefe, an iron grate refts upon a ledge near the
bottom whichiis open. In the front, four inches
and a half above the grate, there is a femxcnrcu-
1 lar opemng, like that of a common oven, and
clofed in the fame manner by a loofe plug of
baked clay. The dome refts upon the body, of
which it is merely a continuation. In the frong
of it, which flopes backward, there is alfo a femi-
circular door, for the purpofe of putting in fuel.
On this dome ftands a chimney of baked clay,
fix inches in diameter, and about ten feet long,
on which is placed another cylinder of plate-iron
twelve feet in lengch. This furnace ftands upon
an iron tripod” about fix inches high. The mi-
neral fubjeét of the operation is put into a mufile,
which refts upon two bricks ftanding on the grate.
Mr. Baumé, from whom 1 take this defcription,
gives no dimenfions except that of the clnmx:g
but, from that, I fuppole the area of the fur
to be about ten inches by fourteen. ¢
This laft mentioned chemift afrerwards con-
firucted a wind-furnace entisely of bricks, which,
he fays, produced a degree of heat not only far
{uperior to that above defcrxbed but even greater
than the furnace of a glafs-houfe. This fabric

was nothing more than = perpendicular, qua-
drangular
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drangular tower or chimney, fifteen feet hxgb*
the area ten inches by thirteenfrom top to bottom.

There is a grate at the lower extremity s fix inches:
“above that, an oven-door for introducing the

muffle; and eight inches higher, another for the
coals. This tower is raifed about eighteen inches

above the platform of the laboratory. I have no

doubt of the power of this ‘ﬁmpl'c and rational
contrivance, becaufe the chimney is not con-
tratted. The idea of increafing the draught of
air by contra&ting the chimney, is unphllofophlca]

You may, by that means; increafe the roar; but,
inflead of accelerating, you impede the ftream of
air. I fhall be afked—¢ How comes it then,
that the chimneys of our houfes ‘are prevented
from fmoking by contraéing them at the top
with a red pot #’—This very circumftance is a
powerful argument in favour of my opinion.
Thefe red pots are, it is true, externally fome-
what lefs than the chimney on which they ftand ;
but from their thinnefs and circular form, their in-
ter&al capacity is almoft twice as much. . Let us
fuppofe the infide of a chimniey to be twelve inches
fquare : a pot to cover this chimney muft be
{eventeen inches diamerer., Now, the area of a
fquare, whofe fides are 12 inches, is 144 inches;

but the arca of a circle of 17 inches diameter is
221. So that the good effeét of thefe pots is en-
tirely owing, not to thelr diminithing, but to their

increafing the area of the chimney at the top.
The
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- The furnace ufed by the coach-founders, and
> other artifts, in London, for the purpofe of re-
ﬁni?ng‘ﬁlv¢r, is more fimple, more expediticus,
and more powerful than‘any of thofe defcribed by
chemical authors, It confifts of a fimple qua-
drangular wind-furnace, built of brick, and co-
Vered*by a thick flat quadrangular ule.' One fide
“of this furnace being about an inch and a half
lower than the other three fides, there is confe-
quently an aperture on'that fide when the cover
is placed on the mouth of the furnace. This
open fide communicates with an horizontal trough
of brick-work, about two feet in length, fourteen
_inches wide, and five or fix inches deep. The
oppolite extremity of this trough communicates
with the chimney. In this trough the operator
places his z¢ff containing the filver mixed with
~Jead, and then covers the trough with two thick
tiles ; thefe being contignous to each other, and
to that which covers the furnace, confine the
fame, which paffes with violent impetucfity over
the furface of the metal. The middle tile 1s.0c-
cafionally lifted, to examine the progrels of the
operation. This furnace has every advantage over
the reverberatory furnaces defcribed by author&
“The tefts ufed by the artifts in this branch, are
made entirely of calcined bones.
- In the year 1731, Dr. Shaw and Mr. brancw
- Haukfbee, publifhed a fmall pamphler contain-

ing the dcfcnpnon of a portable furnace, with
feveral
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feveral copper-plates well engraved. A copy of
moft of thefe plates may be feen in the fourth
plate of chemiftry, in the laft edition of Cham-
bers’s Di&tionary. The idea of a portable fur-
nace feems to have originated in the German
chemift Becher. ‘This of Dr. Shaw confifted of a
cover, WO rings, a body, and a fost. 'The ufes of
thefe feveral parts are eafily underftood. The
. body contains the fuel ; it has three grates, to be
fixed at different heights, according to the dif=
ferent operations. The ring placed upon: the
body contains retorts for diftillation. If, inftead
of the ring, an iron pan be placed upon the body,
it becomes a calcining furnace. The cover placed
either upon the body or the ring, renders it a re-
verberatory fumace for cupellation, &c. ‘To the
body, with the lower grate, an alembic may be
adapted for dlf’nllanon of fimple waters, &c. By
ufing the body of the furnace only with the mid-
dle grate, with a pan of water or of fand, it be-
comes a water or fand-bath, whichfoever may be'
required. The body without a grate, ftanding
on the clofe foot, may be ufed as a blaf furnace
for fmelting the ores of lead, iron, or tin. In
fhort, there are few chemical operations in-which
fire is concerned, that may not be conveniently
performed in this portable furnace. The authors
of thé pamphlet in which it was delcribed, are
filent as to the fubftance of which it was made,
nor do they mention any lining. Thefe they pro-
‘ ! bably
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To render this furnace durable, each crumble
is bound with three or four thick conper
let into grooves, and faftened by tw1&1ng thelr '
ends with a pair of pincers; and the mo‘uth is
encircled by a thin copper hoop, to prevent it
from wearing by frequent ufe. In order to in-
“creafe the dimenfions of the furnace for the pur-
,pofc of receiving a finall copper fiill, a ringof
forged iron, fix inches in height, with a feml-
cxrcular aperture, is placed on the mouth of the
crucible.  The chimney, either upright or! Tate-
ral, is of plate-iron, and differs in no rcfpe& from
that of other portable furnaces.

The principal objettion to this furnace of Dr.
Lewis, is the thinnefs of the black-lead crucibles;
whence not only a quantity of heat is loft, but the
operator is much incommoded when it becomes

~ red-hot. To prevent thefe inconveniences, iron
 furnaces are always lined with lute, which is ge-
‘nerally compoled of clay mixed with fand. But
this lute is apt to crack in drying. To obviate
this evil, Mr. More, fecretary o the Society of
Arts, &c. in a paper printed in the fourth volume
of their Tranfa&ions, recommends a lining of
Windfor or Nonfuch bricks, fer in the loam of
- which they are made The body of his furnace
is a cylinder of firong plate iron, eleven mches
diameter, and twelve or fourtéen in length, r1
veted or brazed together. To form the a(h-hol‘é,
a piece, four inches fquare, muft be cut out at
one
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-one end, and an iron door fixed to it. lmmedi-
“ately above this aperture, three iron pins at equal
diftances, and projeting half -an inch or more
from the internal furface of the cylinder, are to
be firmly rivited. -~ Four or five inches above thefe
pins, you are to cut another fquare hole for the
‘purpofe of feeding the fire.. This hole likewife
~has an iron door. H:v-ing now refted your grate
“on the three iron pins, you line the cylinder,
from the grate upwards,’ with the fire-bricks
~ above mentioned, which muft be ground to the
thicknefs of one inch and a half. If you chufe,
for the purpofe of ufing grates at diferent heights,
that your furhace ﬂuould be internally conical,
‘the lower bricks muft be lefe thicker, and muft
dimini‘h gradualiy to the top.  When it is to be
ufed as a wind furnace; the upper aperture muft
be ftopped wi th a plug of fire- bnck and the door
Tbut.

There is anather kind of furnace that anfwers
‘the purpofe of diftillation, by imeans of a Jamp,
perfeétly well It is made of plate irom, with a
‘dome, fand-pot, and feet; of«the fame meal.
1t “is worked by one of argand’s lamps: By
taking off the-dome; a alafs alembic may be ufed
~mf’cead of a retort; or, w‘ncre no great degree of
‘heat is required; it may be worked with the
naked retort, without the iron cap. See Plate
Vil. fig.10. Thisapparatus | ficlt faw at Mr.
Parker’s in Fleet-ftreet. : s 4
= ! Rz Any .
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Any of the furnaces above defcr:bed wxll anfwer
the purpofes of expenmental chcmlﬁry, but an
experimental chemift may be fo fituated as to be
unable‘to. grecure an iron furnace, or black-lead
crucibles. ‘Perfons f{o fituated may conftruct a
portable furnace equal to any of the former, and
of matérials that may eafily be obtained in any
part of the kingdom : thefe materials are common
garden-pots, of baked earth: they may be had
of any fize, and by means of a faw and a file,
may be ealily adapted to any chemical purpefe. .

Lo AsMeP - BE . R NuA CE.

This apparatus for the purpofe of diftilling, by

a retort either maked or in fand, I conftruét in the
following manner. 1 take a garden-pot of cight
inches external perpcndicular height, and the fame
in diameter. Having ground the top-edge flag,
by rubbing it on a ftone with fand and water, I
enlarge the hole in the bottom (by means of a
round file) until it will admirt the glafs chimney
of one of Argand’s lamps. In this pot I place
another, meafuring five inches; the bottom ap-
perture of which is filed to the fame fize as that
of the other, with which it exaétly correfponds.
I now curt off about three inches from the bottom
of a pot which is eleven inches in diameter at the
top. This bottom inverted forms the dome of
my furnace, and fits the body exaély. Out of
each
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each of t'hcfe I faw a femieircular finus for the neck:
of the retort. The mouth of the inner pot fup-
ports either the naked retort, or an iron ladle with
the handle cut fhort, by way of 3 fand-pot. See
Plate VII fig. 7, a. . WP

A-WIND FPURNACE,

*For {melting ores, or for other chemical oper-
ations that require a great degree of hear, I con-
ftru& in the following manner,

I take one of the eight-inch pots above-men-
tioned, and faw off the bottom. I then take one
of thofe of eleven inches diameter at the top,
and, with a chifel, form three ledges in the in-
fide, at equal diftances, for fupporting the grate,
and at fuch a diftance from the bottom, that when
the fmaller pot refts upon the grate, the upper
~ edges. of the two pots may be nearly equal.
Having enlarged the center-hole in the bottom of
the larger pot (the pots of this fize have alfo three
lateral apertures) to two inches diameter, I fix
the grate, and having placed the fmaller pot
upon it, I fill the fpacc, between the two pots
with the matter which I fcrape from the {tone on
which the mouths of the pots were 'ground, mixed
with a little pounded glafs, and a fmall quantity
of coal duft. The lateral holes at the bottom of
the large pot I ftop with plugs of baked clay; fo
that they may be clofed or open for the Pu_r_pofc
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of adm:ttmg more mx}efs m‘ Wh@mtheﬁ: thmm
holes are clofed, the opening beneath the gmg@
is much fimalfer than is generally: given to wind
furnaces, through which the velocity of the cura
rent of air is 1maemed to be mcreafed by con<
tracting the chimney, regardlefs of the bottom
aperture, which, authors tell us, may equal the
diameter of the furnace. Doubtlefs this is an
error.  The aperture beneath the grate, in every
kind of wind fmnacc, ﬂlou’ld be conﬁderab]y lefs
than that of the chimney, contrary to the dgcc- i
tions of all the writers upon this iub_]e& ;
One of the threk lateral holes at the botton;l of '

the external pot, 1 firft enldrge by means of a

round file, and then withva triangular or flat ﬁle\,
- T give it a quadranoular thape, floping the fides
and top outwards, fo that the external dimenfion
of this afb-hole is greater than the internal : the
bottbm 15 honzontal therefore the plug, cut out
or 5 p:ece of b'oken pot, can neither fail outward
nar be puih ed into the furnace. This ath-hole
needs' hot be more than two inches wxde, and one
in fieight. '

This furnace ftands upon an inverted pot of the
fame {ize, with a large "hole in its botrom,. and
with three large pyramedal openings fawed in its
fides. fo as to form a kind of eripod. I make
thefe openings pyramedal rather than arches, be-
caufe I can faw right lines with an old fcythe.
' j . ¥he
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_ The domeais an m&crtfd pqc of the fame fize

: s thc inner pot ¢ of the body., . Our of the mou;h

of th15 dome, which, by grinding, fits that of the

inner pot, I faw a mancrular aperture, whofe fides
are four inches, for the purpofe of introducing
fuel, and examining the “ftate of the crucible.

This aperture is formed and pluged in the fame
~ manner as the afh-hole:above defcribed :" that for
~_the chimney is three inches diameter; fo that it
is a thitd wider than the aperture below the grate.
By thus fixing the dome on the inner pot, it {tands
much firmer than if it were'adapted to the larger
pot, and it is better proportioned than that of’
Dr. Lewis, whxch i§ too large for a revcrberatory
furnace. :

The chimney is of forged iron, and compafed
of feveral picces that fit inte each other,  On the
outﬁde of the bottam p}e«:e, about an inch from
the lower, extremity, there is a thick iron ring,
flat on the under fide, which reft upon the dome.
Thc part of the chimney below this ring, fixes
into the aperture in the top of the dome.

The body and dome of this wind-furnace, I fe-
cure by iron hoops, which, being put on whilft
red hot, require no ather faltening. Vide Plate
VIL fig, 11.

‘Nothing can_be more. eafy than, wx:h thefe-
galden poLs, to; can&ru& every kind of furnace
R 4, o that

"g il
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that can be required for experimental chem1f’cry

_An ingenious operator will model chem to hls
own peculiar intentions with great facility. -

SCECLT e
B L Oiwo b g

HIS inftrument is a neceffary part of"a che-
mical apparatus. It is ufed by goldfmiths,
enamellers, and other artifts, for various purpofes.
It is faid to have been firft applied to the analyfis
of minerals by Swab, a Swedifh chemift, about
fifty years ago. Since that time, feveral im-
provements have been fuggefted, both in its con-
ftruétion and application. This inftrument, in
its moft imple and original form, was nothing
more than a conical braf's tube, ending in a point,
and curved near the extremxty, fo as to be ap-
plied horizontallyto the flame of a lamp or candle.
But thofe who frequently ufed the blow-pipe,
finding an inconveniency from the accumulation
of water which iffues with the air from the lungs,

annexed a {mall hollow fphere for its reception.
Bergman, in his differtation on the conftruction
and ufe of this inftrument, gives a particular de-
feription of that which he himfelf ufed, and which
he
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he found to Anfwer beft the purpofes of chemical
inveftigation. Tt conlifts of three parts, and is

- made of pure filver, with a fmall addition of
platina, in order to give it the neceffary degree
of hardnefs. Thefe three parts fit into each other
without fcrews.  To the middle one is annexed
a flat box, inftead of a ba]l for collegting the
moifture,

M. le Blond, Medecin Naturaliff du Roi, in a
letter to the editor of the Fournal de Phyjique, for
February 1787, propofes, inftead of blowing
through the tube, to adapt to the wide end of it
a leathern bag, the fize of an oxe’s bladder, filled
with air from a bellows; or, which is much bet-

1&, with pure air. This pure, vital, or dephlo-
gifticated air, is known to accelerate combuftion,
and confequently produces a much greater de-
gree of heaf than common atmofpheric air. For
this reafon it may be advantageoufly applied in
experiments on very refraltory matters. But the
~ productidn and application of this air is attended
with a great deal of trouble. - Common air 1s ge-
nerally fuﬂicxcnt, and M. le Blond’s leathern bag
is doubtlefs preferable to the old method of blow-

~ iIng with the mouth, which, if continued for any
length of time, is very fatiguing befides, it lu-
percedes the neceffity of a complicated blow- -pipe,
a fimple tube of filver, or of glafs, without either

joint or ‘bulb, being f{ufficient.
: ; Ihe
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The only objection to thljsy wind-bag i is, that it
will work eafily only. whtlﬁ it is tolcrably full of
air, and that exp¢nments are 1nr,errupted durmg;,
its repletion.  If therefore we can contrive any
means of fupplying the baor w1th"£ur, fo that. ]tAI
may be kept conftantly ful] we fhall doubtlefs
render the blow-pipe a perfect 1nﬂ:rument. : An
Irith bao—plpe— is the very thing. Inftead of
the mufical pipes, the operator will fix his blow-
pipe to the bag, which he will conftantly reple- °
nith with air, by means of the bellows under hls
arm, -

The ufe of the blow -pipe is, by heat alone, or,
with the addition of certain fluxes, to analyfe, by
fulion, mmu[e particles of mineral bodies ; ; p" ‘
ticularly gems, the fmallelt pieces of whlch ma
be thus examined.

The matter under examination muft be fup-
ported either by a hollow piece of charcoal, or in
a filver or gold tea-fpoon with a wooden handle.
The charcoal fhould be of beech or fir. Charcoal
is ufed as‘a fupport in experiments with the blow- ¢
pipe, becaufe it adts as a flux to the matter in-
tended to be fufeds but, if the fubjedt may be
abforbed by charcoal, or in cafes where phlogxﬁ'on
is not required, the fpoon muft be ufed. In
thefe cafes the fluxes generally employed are mi«
crocofmic falt, mineral alkali, or borax.

A common tallow candle, not too thick, is
generally preferable to wax or to a lamp. The

wick
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wick muft not be fouffed too fhort, becaufe it
fhould bend a little towards the objett. When
t-he;ﬁérpe is forced, by the blaft of air, to take a
lateral direction, ixt'hexhibits, ditinétly, an'inter-
nal blue figure, and an external one which is of
a brownith white, and not {o well defined. The
greateft heat is at the apex of the blue flame,
which apex muft be direéted to the object after
the exterior flame has been applied for a few mi-
nutes. : 3 :
The matter to be fufed thould not exceed the
fize offa pepper-corn. It may be broken iato
picces of a proper magpitude, by means of a {mall
hammer, the matter being placed on a fteel plate,
awithin a loofe iron ring, which prevents the par-
ticles from being fcattered. One piece of the
matter to be examined, of the fize above men-
tioned, thould be feparately tried with the fe-
veral fluxes, and the phenomena carefully ob-

ferved. : .
Foffils, that is, unorganized bodies, are either

i Jaline, earthy, inflammable, or metallic.
(N e e

Many of thefe, when expofed to the flame of
the blow-pipe, eafily liquefy, then fplit, and are
ﬁhally fufed'; others are difpcrfed‘ by»fuddcn

heat.

EARTHS,
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'~ We recolle&, are five in number, viz .lz'me‘l
ponderous earth, clay, flint, and magnefia. None
of thefe, when purc and alone, are fufible by
heat. »

Crude calcareons mrtb diffolves in borax or mi-
crogoﬁmc_ falt ; and if a very fmall particle of it
be thus fufed, and immediately plunged into hot
water, it will retain its tranfparency. - o

Ponderous earth, calcined by the blow plpe,
w1thouc any addition, is deprived of its fixed air,
and confequently, like calcareous earth, becomes
cauftic and foluble in water. It is fufible with
borax or microcofmic falt. ; I8 ¥

Clay, as dug from the earth, is always mixed
with a variety of heterogeneous matter, particular-
ly flint, which generally conftitutes half its bulk.
The pure clay of chemifts is the earth of alum,
which is obtained by digefting that falt in an al-
kaline lixivium, and wafhiag it in water. This |
pure clay fufes, ,with effervefcence, in borax or
microcofmic falt.

Flint, fubmitted to the flame of the blow- plpc,
in the fpoon, with an alkaline falr, diffolves with
violent effervefcence. If the quahri’ty of flint ex-
ceed that of the flux, a pellucid glafs will be
produced. It is equally fufible in borax and ml-
crocofimic fale,

Mag- :
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 Magnefia afon'e expofed to the flame impelled
by the blow-pipe, lofes its fixed air, together .
with its property of effervefcing with acids. With
thc"ﬂuXes, it diffolves with effervefcence.

INFLAMMABLES.

~,Inflammable fubftances, when once inflamed

by the blow-pipe, fhould be fuffered to burn out,
and the refiduum, if there be any, may be after-
wards.examined by the Aame.

M BET AT S5

;. The perfe&t metals may be fufed by the blow-
pipe; but they are neither altered nor diminithed:
when calcined by acids, -their calces may be re-
duced by heat alone.

Imperfe& metals ‘may be calcined by the flame
of the blow-pipe ; buc their calces cannot be re-
duced without the conta& of fome phlogiftic fub-
ftance. Imperfel® metals are fufible in the fol-
lowing order: tin, bifiuth, lead, zinc, anti-
mony, flver, gold, arfenic, cobalt, nickel, iroa,
manganefe, platina. All thefe, except the two
laft, are fufible by the blow-pipe, without ad-
dition of a flux.

‘Perfe@ metals, in fufion, have a polifhed fur-
face : they cannot be calcined by fire alone.  Tm-

perfe&t metals have alfo a polithed furface when
they
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they are firft {u‘fed but they are @bfe.,_,? d by
a calcined film, in confequence of the power of
air, with the affiftance of heat, to attrad phloe-
gifton from the earth of imperfect metals. Some
of thefe, by continued heat, evaporate entiiely ;
othérs are partially refolved into fmoke. - :

Gold, “though generally fuppefed incdpable of
calcination by fire, will, neverthelefs, by means

~ of the blow- pipe; when fufed with a globule of
microcofmic fale; with the fubfequent addition of
turpeth mineral, form a ruby coloured glafs.
This experiment does not always fueceed. It re-
quires a great deal of management, and feems 0
depend in a great meafure upon accident, :
Silver eafily fufes by the blow-pxpe, but is not
calcined. The calx of this mertal, preeipitated
from nitrous acid, is readily reduced by the blow-
pipe. Microcofmic falt diffolves it tmmediarelys
~ If there be any copper prefent; the folutien
will be green. Siiver mineralized by acids is fb-
luble in microcofmic falts it may be reduced by
borax. If mineralized by fulphur; a polithed
globule may be produced by fufing the ore upoit
charcoal, If arﬂ:mc or lead be alfo prefenty the
fulphur muft be firlt diffipased by roafting. The
lead may be driven off by repeated fufions with
the blow-pipe.

Mercury, being volatile in a moderate degree of
heat, when expofed to the fame impelled by the
blow-pipe, flies off, and is entirely loft.

: j 3 Lead
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be precipitated, in a metallic form, by iron or
copper. . Yellow arfenic liquifies, finokes, and is
totally diffipated. When a litcle heated by the
exterior flame of the candle, it becomes red, and,
upon cooling, yellow,

Cobalt, calcined, tmges the fAux deep blue ;
thch colour it retains obftinately in the fire.
“The regulus, in fufion, will precipitate, from the
globule? upon iron. The common ore of cobalt
yields a reculus by roafting and fufion.

Zine, under the operation of the blow-pipe,
produces a beautiful blue-green flame; but it 1s
foon extinguifhed by a downy white calx. If the

~ uuclens be farther urged, it inflames by ftarts, and
~ explodes a litcle, This alfo happens in fufion
with microcofmic'falt; with borax it froths, and
at firft tinges the flame. The white calx of zinc
remains fixed in the fire; whilft expofed to the
flame, it has a bright yellowifh appearance.

Antimony crude, that is mineralized by fulphur,
expofed to the flame impelléd by the blow-pipe,
liquifies upon charcoal, and is totally abforbed.
The regulus, in the fame fituation, if the blaft
be fuddenly ftopped, fends forth a perpendicular
column of white fmoke, whilft that which inve-
lopes the globule is condcnfcd into cryftalline fpi-

‘culz.  The calx of antimony tinges the fluxes of
a pale orange colour. The dliTolved metal is pre-
cipitated by copper and by iron,

Afa;fgamfe is fcarce melted by the blow-pipe

“ btfore it calcines. The black calx gives 3 bluifh
: ) red
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red tinge to the fluxes; which eolour may hewal.
ternately deftroyed by the interior, and recalled -
by the exterior flame, The white calx, by igni-
tion, becomes black. % 5

The principal advantages attending the ufe of
the blow-pipe, are, thatghe experimcnts may be
performed at much lefs expence, in mucl lefs
time, and with a far lefs quantity of the fubje&
to be examined, than by any other mode of oper-
ation: add to thefe advantages, that of obferving
the entire progrefs of the procefs. It muft be ne-
verthelefs ‘acknowledged, that the blow-pipe is-
defective in not determining the. proporuons with
any degree of accuracy. .

For a more circumftantial defcription of the vfe
of this inftrument, I muft refer the reader to

~ Bergman’s Differtation on the fubjec, which he
will find at the end of Dr. Edmund Cullen’s
tranflation, vol, 2.

The apparatus defcribed in this chapter, com-
prehends the principal furnitureof an experimental
laboratory. Many other utenfils, lefs important,
but equally ncceﬁ'ary, muft be provided : thefe,
neceffity will indicate, and will gradually accu-
mulate according to the particular purfuit of the
operator. Glafs funnels, filtring paper, Wedge-
‘wood’s mortars, retorts,udéc. fand, charcoal, and
diftilled water, are indifpenfibly requifite. The
laft of thefe ought to be perfectly pure, and the

fureft method of obtaining it totally free from
: ex-



" extraneous matter, is to boil it in an open vefiel
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for half an hour, and then diftil it flowly in 2 glafs
alembic. The firk portion that comes over
‘fhould be thrqwn away, and alfo a third part of
the whole fhould remain in the ftill. The pure
water thus obtained, muft be preferved jin very
cledn bottles, carefully fecured by ground ftop-
pers# - Water thus purified, if the diftillation has
ibeen properly conduéted, will neither change the

“colour of the tinfure of tournfol, nor become,

in the leaft degree, turbid on dropping into it a
folution of mercury or filver in the nitrous acide
The materia chemica may be eafily colleéted
from the preceding pages. Farther knowledge;
relative to chemical experiments, may be ac-
quired, as itis wanted, by confulting the follow-
ing Lexicon, which ferves alfo as an index to this
volume, and to a fele@t few of other chemical

books.

L 1
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" ABSTRACT ITIOUS fpmt is that vﬁmch xs ;
drawn by diftillation from vegetables, thhrmt fe
mentation. It is, in faét,« the’ effential oil
plants diffolved in water or in fpirit of wine.

ACANOR, a word ufedt by fome writers mftead

of Athator.

ACCENTION, the a& of kindling, 10mtuag,
or inflamingy s

ACETIFICATION is the a& or procef'sw
convernng a vinous liquid to vinegar, by conti-
nuing and accelerating the fermentation, by the
heat of the fun, or by particular ferments.

ACETOUS, # e. belonging or appcrtainino to
vmegar. Acetous acid is the acid of vinegar ; that
is, the acid produced by the fermentatmn which
fucceeds the vinous.  Acetous @ther is that which
is'produced‘ by the di{’cil]atidn of vinegar with
{pirit of wine.

ACESCENT is properly apphed either to
things turning four, or which promotc or produce
fournefs.

ACIDS, wvide chap. vi. p. 39.

ACID aerial, p. 23. See allo Beroman s excel-
lent Effay on this fubjeét. '

ACID of Ants, p. 52.

— drfenical, p. 44.

—— acetous, p. 48.

—— animal, p. 49.

~—— of amber, p. 45.

= of benzoin, p. 45.

ACID
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AC}I‘D of borady p. 4z v EREEL
= of fluory p. 43. B ;
fi: e— of fat, p. 53.
—— of lemon, p. 47.
= mineral, p. 39.
——— marine, p. 428 § L
=—— molybdznous, p. 45:
—— of milk, p. 52.
%, — nitrous, p. 49.
perlate, p. 54
of phofphorus, p‘: 534
of Pruffian blue, p. §4:
of forrel, p. 47."
of fugar, p. 46. .
of fugar of milk, p. §1.
of tartar, p. 46.
vegetable, p. 46.
vitriolic, p. 39
ACIDULZ are mineral waters fuperabund-
antly impregnated with the aerialacid: other acids;
ina difengaged ftate, are only found in waters ac-
cidentally. The waters in which this acid is en~
tirely faturated with any metal or earth, are im-
properly called acidule. But waters abounding
wich aerial acid, are found neyerthelefs to effer-
vefce with acids and not with alkalis. This phe-
nomenon has puzzled many notable chemifts:
Thefe aciduliz alfo change the colour of fyrup of
violets to green, which is conﬁderéd as 4 certain
proof of an uncombined alkali. There is indeed
an alkali in thefe waters, but it is faturated with
S 4 the

1
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rialjaeidy which, being a.very weag
does not entxrely feprefs the alkaline propertiés' P
Neverthelefs the acid is fo far prevsalent s tor
‘tender tincture, of tournfol red. They eﬂ‘crvcfce
with acids, Decaufe the alkali is combme& with
the aerial acid, the expﬁlﬁon of whxch by 2
{’tronoer acid, produces the eﬂ'ervefcencc Pure
or cauﬁlc alkali excites no effervefcence ﬁth
acids, Mild alkali cannot efférvefce with- the,
- aerial acid, becapfe no expulfion takes: place.”
Acidyle co;;;{tammg no alkali, but lime or mag-
nefia combined with aerial acid, effervéfce w1th

the ﬁronger ac1ds, for the reafon above men-
“tioned.

. _ACIDUM PiNGUE an 1magmary new prin-«
ciple, fuppofed to have been difcovered by one
Meyer, 2 German chemift, who, in 1764, publifhed
a treatife on quicklime, in which he endeavours to
prove, that Dr. Black’s theory of caufticity is
falfe ; that lime becomes cauftic and {oluble in
Water, not becaufe it:is deprived of its fixed air
by burning, butin confequence of its having im-
bibed, during gcalcination, a peculiar fubftance
which he calls cauflicam, or acidum pingue, and
which he imagines to be a fubtle, indeftruible
thing, compofed of fat, an acid, and the prm-
ciple of fire. Tt is this fat acid, he fays, which is
imbibed by metallic calces, and increafes their
Welght United with vitriolic acid, it renders it
volatxle. It exilts naturally in’ fulphunous ca-
vcrns.
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ACTIVE pmm‘
chemli’cry, w ulphur, and mcrcury pa('—
f”#’e principle ,harth and wa;er Later che-
mlﬁs llowv ' !

cient. chemifts cahcd thefe ac
oil and fale, By : 3
ADAL, in the language of Paracc}fus, ﬁgmﬁes
the active parts of vegetable fubftances.
ADAMUS, a word ufed by alchcmli’cs to ﬁcr-
nify the phxlofophfr s ftone. ©
j ADEPTS, in the ridiculous ]anouave of al-
: chemlﬂs, were thofe who were fuppofcd to have
difcovered the phxlofophers flonkE.o
; ADIOPHORUS is a name given by Mr. Bovle
to what he called a fpirit obtamed by the diftilla-
tion of tartar, which was, in fa&, nothing more
than an empyreumatlc, oily acid.
. . ADOPTER, is a fmall glaﬁ baloon, Wxth two
_oppofite necks, one of which is luted 1o the
retort, the other to thc rccewer, m certam dxﬁxl
(Jations, 10 s il ¥ ;
il : ADROP,
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d ufed by alchemifts to ﬁgmfy
which the phllofophers frone is

to be exrra&ed :

SRSy U%TUM or 2s wenerts, ot erocus ‘venem,
or jaffion of copper, is nothing more than the calx
of copper ; that is, copper deprived of its phlogif-
ton by burning, either alone or with fulphur. Ic
1s fuppofed to be drying. and deterfive, and is,
therefore, fometimes ufed in plafters ; alfo for |
ftaining glafs. ‘

. the lighteft, moft volatile and
itmable of all liquids. Itis produced by
diftillation of acids with reéified {pirit of wine,
The vitriolic is the acid general]y employed.
The beft method of making aather, is by the fol- ;
lowing procefs. -

To two or three pounds of reéhﬁed {pirit of
wine, add the fame weight of oil of vitriol, and
fuffer the mixture to continue unmolefted during
twelve hours. Then pour it into a glafs retort
large enough to hold  three times the quantity.
Place the retort in a fand-bath ; lute it to a large
receiver, and make 4 hole with a pin through the
luting: Diftill with a ftrong heat, and as foon
as the liquor boils with large bubbles, remove
the fire entirely. &The heat retained by the fand
will be fufficient to Complth the diftillation.
_ The diftilled liquor muft then be poured into a
clean retort, with two or three ounces of {al; of
tartar, and diftilled, by a gentle heat, till about.
half
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half o? it has paffed over, If it %re‘“ 1
with an ‘equal quantity of {pring water, and thaken,
the pure @ther will fwim on the top : but part of
the zther will be loft in the water, which diffolves
about one tenth of its own welgh;s, and the =ther
will imbibe a certain proportlon of watgr. For
thefe reafons this wafhing is generally omitted.
See Scheele’s Efjays, p. 299. -
. Nltl‘OUS =ther may be made by fimply mlxmg

nitrous acid with fpirit of wine in a bottle clofely
ftopt. In three or four” days the zther will fwim
on the furface,. and may be feparate’ﬁ“by a gla{'s
funnel.

Hther poflefles the ﬁnoular property of taklng
gold from agua regia.

To make marine wther, the acid muft be firft
concentrated by faturating it with flowers of zinc,
and then diftilling off the water.

ZATHERIAL OIL. Effential oils are. fo called
by fome chemifts.

ATHIOPS antiponial.  Flux crude antimony
with an equal quantity of fea-falt for an hour,
Separate the matter at the bottorh of the crucible
from the fcoria, and grmd it Wlth an equal weight
of mercury. -

ZATHIOPS martzal, is a blagk powder, pro-
duéed by putting fteel filings into a bottle of wa-
ter, and letting them there remain till the water
becomes black when fhook, and depofites a black
powder, which is martial &thiops.

ETHIOPS
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JETHIOPSymineral is mercury. combined with
fulphur either by trituration of fufion in equal
T SRR L : :
AFFINITY, or Elegive Attraiion, are terms
ufed by modern.ehemifts to exprefs that peculiar
_"pr"c‘)peﬁﬁty?;v?{higfiéiﬁ'ercnt fpecies of matter have
to unite and combine with certain other bodfes ex-
clufively, or in preference to any other connetion.
T%do not like either of thefe terms: the firft im-
plies velation that does not exift ; the latter choice;
of which inanimate bodies, are incapable® For
thefe reafons, I have fubftituted chemical: attrac-
sion: chemical to diftinguifh this fpecies of attrac-
tion from that.of Sir Ifaac Newton, which a&s in
.proportion to, the quantity of matter. See chap:

X1ll. i
AGATE. nA’_,’fpccie_s of flint, mixed with a fmall
~ proportion of fome other earth and iron. ¥ts fpe-
cific gravity is 2,64. and its chemical properties

‘the fame as thofe of fiint in general.”

~ AGGREGATE. ' An aggregate body, in the
language of chemiftry, is a f8lid {ubftance, com-
. pofed of homogeneous, or of heterogeneous parts,
united, not by chemical, but by cobefive attrattion,
and which parts may be feparated, by me’f@'hanic_:al'
or chemical means, without dé’cdmpo_ﬁtioh. The
component parts of an aggregate body, are called
integrant parts, and thofe which compofe thel&in-
tegrants, are called conffituent parts, which differ
in their nature and properties. When thefe con-
E ot ftituent
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. ’{htu*ent parts are dff'umted the body gﬂhch they

_formed is faid to be decompofed : an aggregate

body, on the contrary, a lump of fugar for ex=

ample, may be pounded in a mortar, or diffolved

in’ water, yet every particle QE% h%s the fame
propestics as the whole lump.

AIR atmyfpheric, page i
- Jixed, po 23..

—— bepatic, p- 34
S e znﬂammable, P 26,

—— pitrous, P. &1 ’. : i
N — plalogzﬁzmte& P 29. :

-—-—l_pure, p- 20 alfo, Scbeele’s Eja_y:, page

259. ¢ e -

—— wital, p. 20.

ALABASTER is a fpecies of that genus of
ftones. whofe bafis is calcareous earth. It differs
from tharble in being combined, not with the aeri-
al, but with v1mol'c acid ; therefore, when mixed
with any acid; no effervefcence appears. It is fo-
luble in about 5oe, times its weight of water at
thc temperature of 60. Itvis fufible alone in a
long continued porcelain heat, or by the blow-
’plpc *Spemﬁ‘c sravity 1,87. Texture granular,
with fhining paruclcs In compofition, and con-
fequcnt]y in its. chemical properties, it does not

er from gypfum, felemte, and plafter of

Parls.
ALBARESE So ‘the Italians call lime-ftone:
ALCOHOL,
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ALCOHOL, re&xﬁcd Jpirit of wine, p. 120. .
. ALEMBIC is a chemical apparatus of' copper
or'of glafs, formerly in general ufe for the purpofe
‘of diftillation, The bottom part, which contained
the fubject for diftillation, is called, from xt§{ﬂuaué :
‘the upper part, which reccives and.

the cmurbit
condenfes the fteam, is ‘called the bead, the beak
of which'is fitted into the neck of a receiver,
Retorts, and the common worm ﬁzl/ are now
* more generally cmployca

‘ALKAHEST, a word invented by Parace]fus*
to fignify an univerfal folventy that never exifted,
exceptin: his own brain, and in that of his brother
; alchemift Helmont % :

ALKALI p. 55. ‘ p

| ——— marine, mineral, , Jolfe [ ley p. §8. ’

P wgemble, p- 56.

e e fuolatzle, p: 58.

——— Pruffian, is a folution of Exed alkali

" {uper-faturated with the tinging matter
of Pruffian blue, by boxlmg Its prin-
cxpal ufe in chemx&ry Is to precipitate
iron, or ponderous earth.

The method of preparing this alkali is as fols
lows. To half an ounce of the common white
flux, difflved in a fufficient quantity of diftilled
water, add, gradually, two punces of Prufiian %e.
Let them digeft a while in a modérate heat;,then
increafe the ﬁre,q and ftir the mixture frequently”

with

i



preferve it for ufe. If' it be
wxll neither effervefce with

blug t‘hat is tmoe

;he tmgmo ac1d faturated partly w,th 1mn, and
partly with alk-ali :
© ALLOY, or a4llay, in chemx(’cry, means thc
combination of one metal with another : as a term
of coinage, it implies the mixture of copper with
gold or filver. . Gold and filver cannot be che-
mically combmed in equal quantmes, but either

of them will unite with copper in any proportlon.
Gold or filver may be alloyed with iron: .n: ren-
ders the firft of thefe metals hard, brittle, ‘and

~ pale; with copper, it unites . rclu&anﬂy, ‘and in
fmall proportion. - Tin readily combines. thh all
metals, Lead umtesgmth all me;als, except iron;

#zinc with all metals exce?t bifmuth. - Bifmuth g
ﬁombmcs wxr.h all metals and feml-metals, ex-

pomqml Regu‘lus of anﬁ:nony, of at“!‘en\l‘c, and

mcﬁel may
metals. i

alloyed wx"" oft mctﬁh and femi.

?"“’k*;ﬁ!w
b
?
o
i
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KLUM Plumofe. An 1mproper name gwen fo
ﬁb'fou,f abefos. & 8

+ ALUTA montana. A vanety of a/&q/ios, whof'c:
eﬂn[’cxtucnt parts are ﬁlnt, magneﬁa, llme, elay,,
ﬁxeu airy and iron. - x :
= AMALGAM ﬁcrmﬁes the ation ofrner-
cury. with any other metal, or meta h “{ubftance.
For the combination of one metal with. @other,
it 1s generally fufficient that one of them be in a
ftate of fluidity : mercuryy being always fluid, is
therefore capable of amalgamagxon thh other
metals without heat ; ncvcrthele;fs, heat confider-
ably facilitates the operation. 2

pidie amaloramate without heat; reomrcs nothmo-
more than rubbing the two metals tooret'ler in 2

. mortar; but the metal to be united with the mer-
cury fhould be prevmuﬂy divided into very thin
plates or grains,  When heat is ufed ¢(which is al-

ways moft effeétual, and with fome metals indif=
penfibly neceffary) the mercury fhould be heated
till it begins to fmoke, and the grams of metal
made red hot before: they are thrown into it If it
be gold or filver, it is fufficient. to ftir the fuid
with an iron rod for a little while, and then throw
it into a vefiel filled with water.. This amalgam
istufed for gilding or filvering on ‘copper, which _
is dfterwards expofed to,a degree of heat fufﬁcxent
w*orate thc {ncrcury. " ;
s X3
=
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" Amalgamation thh lead or tﬁn, s eﬁ”c&cd by
pouring an Equal wewht of mercury into either of
thefe metals in a ftate of fufion, and ftirring w1tlt
an iron rod. Copper amalgamates Mth greaﬂ:
difficulty, and iron not at ail. 29 :
, AMB}L& biemmcs ele&m by fnéhon, amd them‘
emits asvery agreeable {mell. It melts in 550
dccrree? of Fahrenheit’s thermometer. It is fo-
lIuble in vitriolic acid and in balfams; but not in
water, nor in {pirit of wine. In exprefled oils it -
may be diffolved by long digeftion, but not with=
out fome decompofmon 100 grains of amber
contain near 9o of phlomf’f@h, and four of a pe-
euliar acid, which is obtained by diftillation 3
with an oil of the nature of petrolium, and a little
water.

'AMBERGRIS is, after much controverﬁr, now’
believed to be of animal origin : it is totally fo- -
luble in effential oils, and in fpirit of wine.

AMIANTHUSE, claffed by.Mr, Kirwan, i
‘the muriatic genus of earths, becaufe it contains
about a fifth pare of magnefia. Its other confti-
tuents are flint, mild ealcareous earth, barytes,
clay, and a very {mall proportion of irom. It ig
fufible per fz in a ftrong heat, and alfo with the

common fluxes. It differs from afbgfos in con~
taining fome ponderous earth:

AMMONIAC fal. All neutral falts, comp@fe&
of an acid combined with vo}atllc alkali, are calg
led ammoniacal; but fal ammomac, properly fa

called,
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‘ealled, confifts of volatile alkali and marine acid.
It is of confiderable ufe in various arts and ma-
nufatures, and is imported in large quantities,
particularl y;ﬁ‘dmegypt, where, we are told, it is
. produced, - by:fu blimation; from {oot procured by
bum'i;né;fhe' dung.df’qo‘wéf‘iﬁd“éaﬁﬁels.f ‘Bur /z/-
ammoniac ﬁiay__Béfrfgadc; by faturating marfne acid
with x;olatilejalfk:{lvi.i' This falt eannot be decom-
poled by héép-*a-l,bhe--in-‘"ci_ofe veflels; it will fub-
lime entirely. It may befdecompofed, in diftil~
lation, ‘by.the vitriolic or nitrous acid; becaufe
their attradtion -.t_'o.’,a‘%alis is fuperior to that of
* the marine.~ If nitrods”acid be employed, part
of it will rife with the marine, and form aqua
regia. - Sgle :

Sal ammoniac may alfo be decompofed by calca-
reous earth, or fixed alkali, becaufe acids in ge-
neral prefer thefe to volatile alkali, Thus, if
powdered fal-ammoniac be diftilled with twice
its weight of chalk, a concrete volatile alkali will
line the infide of the receiver, equal in weight to
the fal-ammoniac employed. This laft circum-
ftance puzzled the celebrated Baumé exceeding-
ly, not knowing that the increafe of weight pro-
ceeded from the combination of fixed air with the
volatile alkali, the marine acid uniting with the
lime. '

If, inftead of chalk, or mild ‘fixed alkali,
quicklime be employed, a liquid, cauftic vola-
tile jpirit of fal-ammoniac will be obtained. It is

i o cauftic
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cauftic b@caufc there i 1s no- nxed alr prcfcnt in -tﬁ? '

!J

'procefs

16584l ammoniac be dxfh]led with: vxtnohc amd, :
‘the marine acid will pafs into the receiver, and

the vitriolic ac1d, ﬂnittgg with the volaﬂfq alkah,_

will form? wzt;’folzc ammoniac. N1trous aé’xd wxll :

have the fame efe@.

. AMMONIAC gur; is a gum- 1-refin, confequently
partly foluble in fpirit of wine, and partly in wa-
tery but, as part of euﬁer mcredlent will dlﬂ'olve
with the other, of an ounce,. fpirit will diffolve
fix drams, or water will difiolve nearly feven. »

AMETHIST, a fpecies of flint, generally of a
pale, reddifh, violet colour. It lof'es" its colour

in a ftrong heat; but does not ‘melt alone. It -

‘may be imitated by adding to a fiit of cryftal
glafs, crcht parts of mauneﬁa, and one part of
zaffre.
AMORPHOU:S Shapclefs, exhibiting no re-
gular form or geometrical figure” :
ANALYSIS is the refolutlon of a body into its
conﬂ:ltuent parts, either by fire or by folution.
ANNEALING, by the workmen called zealing,
is particularly ufed in making glafs : it confifts in
: placing the bottles, &c. whillt hot, in a kind of
"oven or furnace, where they are fuffered to cool
~gradually’; they ‘would otherwife be too bnttlc
-« for ufe.—Metals are rendered hard and brittle by
; hammermg, they are, therefoxe, made red hot
in
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T'm order to retoyver their malleabllxty ; thxs is Eal-
led nealing. - -

.\ ANNOTTO is foluble in-watet in whxch alka-
f'_i\me falt is diffolved, and this fo]utlon being boiled -
with ﬁlks, woolen ftuffs, or' linen, commumcates
an orahge colour, deep but not “durable. - Dif-
folved in fpirit of Wme, it’is ufed in varnithes and
]aquers v Wl %

ANTIMONY p. 111, 200.

APHRONITRE of the aneients, was probably
¢he faline eflorelcence gathered f'rom the walls of
vaults. It i the fame fa]t which, in another
thape, they called natron, and which we denomi-~
nate marine, or foffile alkal.

APPARATUS preumatical, p. 204.

- APPLE.-From apples:M. Hermbftzdt, of'Ber-
lin, obtained an acid which he takes to be an
imperfet vinegas, containing too little ph]om[‘con
for faccharine acid, and too much for pure vine-
gar. He fuppefes it to be the acid of tartar al-
tered by an internal fermentation in the fruit. &
Might he not, with propriety, have caHed this acid

verjuice € :

-APYROQOUS bodies are thofe whxch are unalter~ ]
able by fire. &

AQUA FGRTIS is the nitrous acxd commonly ¥
ufed by artifts and manufa@urers; that which is
concentrated and fmoking, is called /pirit of nitre, °

The aquafortls ufed by dyers, brafs- founders, &c,
: T g i3
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is not only weaker than fpmc 0@ r&rc, but cqh-p |
tains a portion of vitriolic acid. - Itthay be Ljnade
by diftilling crude nitre with calcmed vu:n.&czl;af,Ls
equal parts. The nitrous acid, expclled by _ ‘,')‘*
v1mollc, will rife in red fumes, and pafs;mto the
receiver.” The vitriolic acid, uniting with the
alkalm,ecbaﬁs of the nitre, forms vitriolated tartar ; 3
but,: there being more vitriolic acid than 1s re-
quifite to faturate the alkali, the furplus rifes with
the nitrous acid : aquafortis, therefore, is a mix-
ture of thefe two acids. It may alfo be made by
diftilling crude nitre with fomewhat more than

~ half its weight of oil of vitriol ; or by mixing one
‘part of oil of vitriol with nine parts pure fpirit of
“-nitre.  See Spirit of Nitre.

"AQUA MARINE, qpremous ftone of the ﬁr(’c
order. See Beryhs -

A@[& REGIA isa compound of nitrous and
marine acid, in different proportions according
to the purpofe for which it is'intended. It is
ufually'made by diffolving, in nitrous acid, fal
ammoniac, or common falt, both which are com-
binations of marine acid with alkali. When
made with fal ammoniac, the common propor-
tion is one part of this falt to four parts of nitrous
-acid; but, to diffolve platina, equal.parts are re-
quifite. A purer agua regia may be made by
fimply mixing the two acids, :

_ Agna regia is particularly ufed ‘as a menftruum
for gold; it likewife diffolves all other metals,

’ except
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‘cxcept filvers The gold diffolved in agua regia is,
in fa&, diffolved in the dephlogifticated marine
acid only, which, being deprived of its phlogif-
- .ton by the mtrous acid, recovers it from the

~gold, andrthus renders gold foluble ; for merals . -

are not {oluble in acids,’ until tﬁey lofe a part of
their phlogifton. .

AQUA SECUN PA; dgua forz‘zs dllutcd with
water.

S AQUA VITZE Spmt of wine.

- AQUILA ALBA. .Calomel, %

ARBOR DIANZ,. The ﬁlver tree, {0 ‘called
by ancient chemifts;»who.gave to filver a name
which the Heathen mythologiits had given to the
moon. The produétion of this tree is an experi-
ment of mere amufement. It is nothing more
than a precipitation of filver, by mercury, from
the nitrous acid, and is' thus produced.. Amal-
gamate four drams of filver-leaf with two drams
of mercury. Diffolve this in four ounces of {pirit
of nitre, and then dilute it with a8 pint and a half
of diftilled water. Shake the bottle, then ftop it
clofe and preferve it for ufe, When the experi-
ment is to be made, put an ounce of the mixture
into a phial; with a bit, the fize of a pea, of a
{oft amalgam of filver, and in a fhort time par-
ticles of filver will precipitate, and, adhering to
each other, will fpread in form of a fhrub,

ARBOR MARTIS, the iron tree, i§ produced
by faturating a folution of iron filings in nitrous

T 4 acidy
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acidy with olium Yartaric The ttEC wﬁl appear mf

. the mtunal furface of the glafs. =
fi ARCANUM CORALLINUM Red prec1~

pitate.

. ARCANUM- DUPLICATUM

tartar. :
‘ ARCHIL 05 ORSEILLE, a wh1te mofs ufed in

e 4

dying. Ground 4nd moittened with \olatllc al- :

‘kali it yvields a fine-purple, butﬁasr. durable.

ARGENTUM MOSAICUM, @k Moswun;
is an amalgam of tin," “bifmath, and mercury
Mixt with white of egg, or {pirit varnifl, it i3 ufed
for covering pla&er figures. ¥

ARGTL Clay fo called by Mr. Iurwan
;. ARSENIC; p. 102 and 200: allo Bergman’s
) D iffertation X1 and Sc/oeefs 's Eﬂa)s, e 243

ASA FGETIDA, 'a gum-refin, .from’ which

{pirit extrafts more than water. It contains a

little effeptial oil, in which its frqell refides.
ASBESTOS, ﬁéraus " A greenith ftone of the
muriatie genus.. It.is: compofed of flint, magne-
fia,scalcareous earth, clay, and iron. It is genes
rally infufible per fe; but may be fufed with borax.
There is a yariety of this fpecies, called mountain
cork, of the fame chemical properties.
ASPHALTUM. _See Bitumen. S
ASSAY. p. 189.—in the humldg way, fea
Bergman's Differtation, x3iv. :
ATHANOR, a fixed furnace, fo contrived as
to feed itfelf with fuel, by means of a tower filled
* with charcoal, Tt is now totally out of ufe, finge
0 wE
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“we are no %nger in feareh ‘of: utheaphxjofogher s
ﬁone - - i :

ATTRACHON BT *,,- €

RUl\gb ULMINANS, p. 72. See'alfo

Aﬁ[’cs of gold- cobured ﬁakes Il;,xs ufed: as a pig-
ment, and mﬁted with melted glafs, to imitate
the’ fpanorles of lJapis lazuli. 1t feems to be a mix-
ture of tin and fﬁ'lphur It may be made thus:.
fu]phur, fal ammoniac, ‘and mercury, ‘each fix
ounces ; tin, twelve ounces ; firft melc the tin,
~“then add the mercﬁrv When it is cold, reduce -
it to. powder; and add the other moredlents
Sublime the mixture in a matrafs, and the aurum
“mofaicum will be found tnder the fublimate.

AURUM POT A \BILE, ortindure of g foold. A
medicine formerly in great repute, mowh cer=
tainly g good for nothmc It was made by mixing
oil of rof'cmary with a folution of, gold in agua:
regza, fhaking ‘the bottle’; ; afterwards pouring of? .
the oil ;. and,- ﬁnally, dlocﬁmcr it for 2 morth in
fpiric of wine,

- AURUM SQPHHTICUM ‘tham~ " gold.
Melt together inva crucible, diftilled verdeorlfc .
8 ounces, crude tutty 4 ounces, borax 12 ounces,
nitre one ounce and a half. ¢

AZURE. Pounded fmalt. ’

~BALANCE, bydroﬁzztual is a pe&:har appa-
ratus for dctermlmnc the {pecific gravity of bodies,
by wcxghmg them in water, A body is fpecifi-

: cally,

13
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cally heawer ‘than an%her whcn, under the fame
dxmenﬁons, it contains a greater chght A body
fpccxﬁcaliy heavier than a fluid, when weighed in
that £uid, lofes fo much of its weight as is gqual
__to the weight of a quantity of the ﬂuxd ofa.fzwn
bulk 3 or, to-{o much of the fluid as wou.ld run
over, if the veflel were quite full. An ounce of
gold, containing the fame quantity of matter, in
lefs fpace than an ounce of filver, will confc-
quently difplace a lefs quanmyt of ‘water. For
example, ! fufpend a guinea in 2 loop of horfe-
hair,. faftened by a hook to the under furface of a
fmall brafs {cale, and balance it with 129 grains
in the oppofite fcale. I then immerfe the guinea
in a vefiel of water, and find that the fcale, con-
taining the weights, will fo far preponderate, as
to require 7 grainsto be put into the fcale over
the guineé, before I can reftore the equilibrium,
Therefore the quantity of water difplaced by the
guinea,. weighs 7 grains. I divide 129 by 7, and
the produét is 18. Hence I conclude, that the
gold,. of which this guinca was made, is 18 times
{pecifically heavier than water, and I call its fpecie
fic gravity 18.

The {pecific gravity of ﬁmds, comparatlvcly,
is eafily determined by fufpe_ndmg a ball of any
metal in the place ‘of the guinea, and fubftrac-
ting the number of grains rcquired, in each
ﬂmd to reftore the equilibrium, from the original
Wf,lght, : 5

 BALLS,
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:‘BAT_LS smartial, are a mixture of i 1ron filings
and cream of tartar, formed into balls, for the
purpofe of i impregnating water, &c. with iron,
They are out of date. .

BALLS, mercurial, arean amalsam of tin wu:h'
mercury, formerly ufed for punfymo water. Thcy
are good for nothing.

BALLOON. A round glafs receiver.

BALLOON, A olobe, or rather artjficial
bladder, in the%apc of a pear, made of var-
nifhed flk, for the purpofe of failing in the air,
Chemiftry is principally concerned in this fpecies
of naVIgatxon, firft, in making the varnifh; and
fecondly, in filling the balloon with" inflammable
air. A varnith for this purpofe may be made, by
firft diffolving elaftic gum in five times its weight
of fpirit of turpentine, and then boiling one ounce
of this folution in eight ounces of drymc linfeed
oil for a few minutes:: It muft be ufed warm.—
A varnifh for the fame purpofe may be made by
boiling,, for an hour, . litharge,” gum fandarach,
and white vitriol, of each two ounces, in a pint
of linfeed oil, and diluting the ftrained folution
with {pirit of turpentine. Another varnith is
prepared by boiling a pound of birdlime in three
pints of drying linfeed oil, which is afterwards to
be diluted with an equal quantity of fpirit of tur-
pentine.

The inflamnfable air with which thefe balloons

are inflated, is produccd by a mixtwe of iron
turn-
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: ,surmnors and dxluted x§}tnohc acxd A c1rcumv‘
{tantial defcnpnon of this operation, may be fem
. in the Appendsx to the laft edmon % Cbam&erss :
Dziz‘zomzr_y i £ o
. 'BALNEUM MARIZE means a wamr‘tsaeh
that is, a veffel of memo water, in which another
“weflel, co:ntamma _the matter to be dli’cllled oF
digefted, is placeei Why it is called Mlﬂeum ma-
7iz, 1 know not. » i el :

BALSAM, wasive, is a tefiious, aromatic,
thick juice, iffuing from incifionsin certain trees.
They owe their fimell to an effential oil, that may
be extrafted by the heat of” boiling water. They

-are rendered mifcible with water, by the yolk of

 eggs, by fucrar, or by gum.' When deprived of
their eﬁ"entxal il by diftillation, they are mere
refins.

.BALSAM OF SULPHUR. Sulphur dlﬁ'olv-
ed in oil by boiling over a flow fire. 3
~ BARYTES, ponderous earth, p. 61: alfo,
Kirwan's Mineralogy, p. §. h

BASALTES, Trap, os Touchffone. A blackifh

“fmooth ftone, generally found in angular columns,
as in the Giants caufeway in ﬁIreland It melts,
per fe, in‘a frong heat into a flag. Borax dif-
folves it in fufion. According to Bergman, 100
parts of bafaltes contain 50 of flint, 15 of clay,
8 of calcareous earth 2 of magneﬁa, and 25 of
iron. 5
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SISy a-pphed o n@uxral or mqtallxc falesy
"the 1ka11, earth or metal, whlch, com-~
- 'thh an amd conﬁltutes the falt in quef— ;
tion,

BAT,H 15 afubﬂfanCC ufed in certain. chemxcal
oper:mons to tranfinit heabequally and in 2 mo-
derace degree.  Water, ‘or farfd in which veffels -
fordiftillation or digeftion are placcd are the only ;
baths now ufed in chemlﬁry

- BAUME ds vie. « R. Agaric, zidoary, ﬂowers
of fulphur, of each'two drams. Socotorine aloes,
theriaca, of. each one ounce. Rhubarb fix drams.
Gentian half an ‘ounce. Saffron two drams.
Brandy one quart. Sugar four ounces.—Digeft
in a fand-bath for five or fix days. Exprefs t:hc
liquor through a flannel bag, and after ftanding
till it is perfeétly clear, pour it off.

“This famous medicine was the invention of
David Spina, who publx{hec‘x the recepe in his Body
of Pharmacy. - The aganc and-flowers of fulphur
are of no ufe.. The agaric ferves only to rendcr

the farrago more: naufeous.

BDELIUM A gum- refin, more foluble in
water than in fpmt :
~ BELL-METAL isa compofition of 22 pounds
of tin to 100 weight of copper.

BEN- 7, is the fruit of the Guilandina mori iga
of Linnzus. - It grows in the Eaft Indies and in &
America. This nut yields, by expreffion, an oil

- which wxll keep many years without becoming
rancid;

3
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'ranmd, o confequencatof»th' roperty, 1t is Irrf-
pregnated, by perfumers, with the ogers of thofe
flowers which yield very. Aitele effential oil in di~
ftillation, On a layer of fine. cotton- Wool, dxp:
in thiis oil, they frew 4 thick iayer of thé flowers ;
then another of cotton, and fo é]ternate]y till the -
veffel 1s full, which being covered clofe, is placed
ina water-bath for 24 hours, and thc oil after- .
wards preffed out. '

BENZOIN is a refin contammg an ac;d falt
which, by fublimation, concretes into’ cryﬁallmc:
fpiculz called fAowers of benzoin, of whxch x
pound of the refin will yield from g to 12" drams.”
This acid may be alfo feparated from benzoin by
pouring upon it a folution of alkaline falt in wa=
ter; but more effe€tually by boiling it in lime-"
water, and preci‘pitation with marine acid. See
Scheele’s Effay vii.

BERYL is of the firft order of precious ftones,
the conftituent parts of which are flint, clay, cal-
careous earth, and iron. It differs from the eme-
rald only in its colour, which is a lighter and yel~
lowifh green ; and from the augites, Ot aqua marine,
- which has a bluith tinge. It melts per /o into a
flag, and is vitrifiable with borax and microcof=
mic falt. It may be imitated by adding to flifict
glafs, in fufion, a {mall proportlon of calcined
copper and zaffre.

 BEZOAR
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g!B}E‘ZOAR mzneml. A ﬁgoh(h name oafvcn ta
an infoluble, inert calx of antimony, thc propat
ration of which is not worth knowing. =

BISMUTH, p. 100, 198. :

~ BISTRE is a brown pigment, wluch 1s madc
by grinding the foot of beech-wood with water,
then adding more water, and when the groffer -
parts have fubfided, pourmg the liquor into ano-
ther veflel, and leaving it for three or four days
* to fettle. "The water being then ftrained off, the
biftre remains. :

BITTERN is the mother-ley, or liquor which
remains after the cryftallization of fea-fale. It
contains fome Glauber’s falt, a great deal of Ep-
fom f{ale, a lictle fea-falt with a cal_careous, bafis;,
and fome uncryftallized common falt.

BITUMEN is a generic term applied ta a va-
riety of foffil inflammable fubftances. Except
coal, they are all eleétric per /e, and infcluble in
water or fpirit of wine, but may be diffolved in
forne oils. The fpecies are, naphtha, petrolium,
Barbades tar, afphaltum, mineral tallow, jet, coal;
amber, ambergrife. "«

BLACK. Thls colour, when artificial, is pro-
duced by the mixture of a folution in water of a
metallic falt, of which iron is the bafis, with an
infufion of fome vegetable aftringent. ~Green vi-
triol, alfo called copperas, and galls are generally
ufed for this purpofe. This mixture is the founda- '
tion of ink, and of all black dyes for filk, woollen- -

‘ \ cloth,
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made either of l?lack ch
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‘BLOW- PIPE p 248
P 463- : : ki
Charcoal, or a .gcﬂd ot ¢ filver ¢ tea fpoon, have"
been ufed by Bergman and other chemifts, as.
fupports for the various. mmerals fufed by the
blow-pipe. From the 01{/7101 Phyfique for July .
and Augult 1787, 1 legm, ‘that M. Deodun has
invented a new fupport: it confifts of a Tolid
piece of glafs, . of a triangular form;, two or three
inches long 5 its bafe about one third of an inchy !
and drad»uaﬂy tapering upwards to a fine' point.
: Having wetted this pomt a little, he takes up. a
minute fraament, or a very {mall quantity of the
pow dc:ed matter to be examined, which, by hold-
ing it a little while 1n the Alame of the candle, be-
comcs fufficiently attached to the red hot apex of .
the fupporc He chen applies his mouth to the
pipe which he holds in his right-hand, and the
fupport in his left. . With this apparatus M. Do-
dun was able to fufe & confiderable number of
mineral fubftances, many o'ff which have been
deemed infufible per fe. In thele Memoires (as, thc
French chufe to call them) M. Dodun relates no
lefs than 63 experiments upon refraftory miatters,
in which he fucceeded beyond his expetation.
‘He attributes his fuccefs to his bemcr able, by
means of this- fupporc, to operate upon-a much .
{maller



r qgantrty’ o mt% - than was poﬂible by"-
ay other. mcans, but h € ‘emsﬁhzouorhout’ﬁ)‘
have deceived hlmfclﬁq in fuppoﬁng ‘that Lhdc
wcre fufions per je Could he poﬂibl ¥y forget that
the glafs of the ﬂJpport aed asa flux? =
BLUE This colour, extra(‘}ed from vegctab}c '
miatter, is of great ufe in difcovering the prefence
of acid or alkali in ahy fluid. Syrup of violets.
hath been generally ufed, and, if genuine, it anf-
wers the purpofe very well.  Tincture of zurnfol
poffefics greater fenﬁbﬁxty, as it will difcover the.
prefence of aerial acid, which, I believe, other
vecretabI% blues will not. Thefe blue fyrups or -
tinétures from blue flowers, are changed to green
by alkali, and red by acids. 1 have found that
a fyrup, or tincture with the addition of a little
fpirit of wine, made of the purple petula of the
wviola tricolor, known in our gardens by the name
of heart’s-eafe, will anfwer the fame purpofe.” I
have alfo tried the purple rocket tarkipur with
equal fuccefs. In dying, mdwo, woad, and
logwood, are generally ufed for giving a blue co-
oWt Fo var s {’cuﬂ’ﬁ The’ Lo is not per-
manent. o o
BLEE, Pnﬁan, is f'uppofed .by M. Macquer,
to be a precipitate of iron fuper-faturated with
phlogifton.  We learn from the celebrated
Scheele, that it contains a pecuhar acid. / Be that
\i°as it may, the beft procefs for making Profiian -
blue, is as follows: take 3 lb. of 'dried ox’s

U bloed,



-hot.ﬁre, for four hours. T hrow this into Iarge
pail of' boxlmg water, and, after ﬁ]tra@on, mix it
~with & folution-of 11b. of green vitriol.  About
< 26 oz. of Pmman blue will pl‘ﬁClpltatﬁc A larorc :
quantity of alum is generally added; but'it is. of
no ufe. See Scbeele’s Effays, pi319. :
“BLUE, Saxon. Take any quantity of indigo,
and digelt it in fpmt of wme, and, when quite
dry, throw it into four times its weighe of oil of
vitriol in a glafs veffel, and digeft in the heat of
boiling water during one holir. Then mix it
wich twelve times the weight of watg',gand filtre
it when cold :
“BOLE. Clay, coloured, naturally or art1ﬁc1-
ally, by calx of i iron. :
- BOLT-HEAD, or matrafs, is a round bottle.
with a-long neck, ufed chleﬂy for digeftions.
BONES are foluble in all acnds, fufficiently
concentrated. Bones may be coloured by boiling
in water with drugs ufed for dying s, or, w1thou:
heat; by merallic folutions. Gold in” ‘agua mrm,
. purple: filver in nitrous acid, browa or black :
xcopper 0 wnegar, gle€n " copper in volatilc al-
kali, blue | green, - )
- BORAX is a neutral falt, conﬁ[’cmv ofa pecu-
liar acid, fuper faturated with mmeral allkaly I
i may be. dfecompofed in {blunon, by the vitriolic,
thc :
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Borax, in eﬁaﬁon, dxifolves and vitrifies all earths,

and promates the fufion of metals; hence its ufe

in aﬂ‘éymo- of ores, and in foldermcr < It is ufed
in dymor and iootherarts. Itis foluble n fpmt

" of wine and in water; but fuffers no dccompoﬁ-.

tion by ﬁrc:i expofcd to a [’crong heat, it melts

into a glafs, which, dlﬁ‘olved 1n water and evapo-

rated, forms cryftals gf bor#x as before.
., BRANDY is dlﬁllled from wine, and dl&'cr's
from {] pﬁlt‘ of wine, only in. contalmng more
water e

BRA?SLS a compoftlon of copper with about
a fourth partof zinc. = It is generally made by a
cementation of copper with Japis calaminaris, an ore
of zinc, in the following manner. The lapis cala=
minaris being calcined-and ground to a fine powder,

1s mixe thh a fourth part 8f powdered eharcoal,

and, with water, made into a mafs. Seven poﬁnds
of this mafs is put into a mel;mg pot; and over it
five pounds of oranulated copper. It is then co-
vered with pawdered charcoal, and cxpo{'cd to the
“heat of a wind- furnace for eleven or twelve hours;
after which it is caﬂ: 1nto p]ates or' lumps of

I '\"'CI‘O’IJS, or the marmé: acxd for any of which
: the'mmeral alLahWﬂl quﬂ;thc acx&af borax, cal- -
led by Homberg who dlfCOVﬁred 1t,ﬁdatzwﬂli .

-

=

brafs, which will wmgh fomewhat -more t,han ‘

\

cight pounds.

BRONZE. A compofition of tin and | copper, .

to whxch zinc and othcr metals are fomenmcs ad-

U 2 o o ‘ded,
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ded, ‘according fo&he purpofe fm‘ whxcn it ,L de-
figned; whether bells, cannon, or ftatuesi

BUTTER offArztzmony i5'4 folution of half ca!-
cined regulus of antimony'in concenfrated ma-.
rine acxcf - This cauftic is procured by diftilling,
in a retert, placed in a fand- bath, ‘one part’of thc
regulus with three parts of corrofive {ublimate,
both reduced to a fine powder. If crude anti-
mony be ufed inftead of the regulusfthe propor-
tion is three parts of antimony to four of the fub-
limate. M. Macquer, and other French chemitfts,
tell us'that, "in chis procefs, the marine acid qmts
the mercury and unites with the regulus of anti-
mony, in confequence of a fuperior aﬂ?@ty to the
latter. They are certainly miftaken. “The mer-
ctiry, in corrofive fublimate, being a calx, at-
tradls the phlozifton, neceflary for igs reduction,
from “the reculus of antimony,’ and, the marine
acid, thus fet free, upites with the half-calcined
regulus.s Viide Scheele’s Effay xi.

BUI TER of Wax. Wax deprivéd of part of
its'acid by dxﬁlllanon

BUTITER ome, is 1 combination of tin thh
" conentrated marine acid, obtained by diftilling
‘this metal with corrofive fublimate. What firft
Comes. over 1s calledfmakzyg_/pzrzl of Libavius 5 thet
- Jatter parr, which is thick, is called durter of tin.

CADMIA, a vague word applied by Pliny and
others to very different fubftances : viz. calamine,
,<ﬂ0w§:rs of zinc, cobalr, copper ores, &c. .

CA-
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@LAMI\IE, or Lapis Calaminaris ; is 2 cal-
ciform ore of zine, containing alfo'iren and clay
in different proportions. Its colour and texture
are ‘various. When calcined with charcoal,
flowers of zinc are fublimed. It is foluble in acids.

‘Moft of the E@gliﬁl calamine contains le.ad._ Its
fpecific gravity. i$ from 4,000 to, 5,000. For the

application of calamine to copper for making
brafs, fee Bgg/s. £ ,. .
CALCAREOQOUS earth, p. 61. Calcareous

" earths or ftones from a diftin& genus of foffils,

Acomprchending‘e]evérr fimple and five compound
fpecies.  Kirwan’s Mineralogy, p- 22.—1tis com-
mbnly f%\md combined with aerial, or with fome
other acid wich other earths or metals.
CALCES Of'ﬂ,lb’[ﬂ];, are the peculiar earths of

metals deprived of their phlogifton, either by

burning or,_by folutjon in acids. Thefe are cap-

_able of beiflg reduced, that is revived, or reftored

to their former metallic fplendor, by the addition
of phlogifton contained in fat, oil, or charcoal.

*. ‘Thele calees are found to be heavier than the

merals themfelves, «Some philofophers fuppofe

 this increafe of weight to be owing to fixedgair ;.=
fome to-water, fome to pure air imbibed in the

»

calcination, and others to the matter of heat,
CALCINATION, p: 178, = i
CALOMEL, or mercurius dulcis ; is marine
acid faturated with quickfilver, by rubbing the
metal in a-mortar with about an equal quantity
" e 3 ; -of
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of corroﬁve fu :
mixture, i a matrafs, ing the operatlon
1everal times. This Jweet mercyry, as it 1s called
isa metalhc neutral falt, whxth like *aﬁ neurrai
.falts where the faturadion is c0mpleté is mild.
The marine. -acid, which was higlily cor roﬁve in
the fubhmat.e, is now mlld in the calomel, be-
: caufe it is faturated with mercury:—This proccfs
for . makmg calomel, is both danger®us, trouble- |
fome, and expenfive: the incomparable Scheele,
therefore, . propofes a much more fimple. method
of faturating corrofive fublimate with mercury,
thus :—Digeft ha]fa pound of quickfilver with
the fame weight of pure-aqua Jortis, in a long-=
necked cucurblt, for threc ot four hour:? in warm
fand. Increafe the heat fo as almoft to make it
boil. Shake the ~veffel now and theg,, and ‘in
‘,three or four hours more, make g b‘l durmg a
quarter of an. hoyr. Mean while diffolve fours
ounces and a half of common falt in feven pints
of watet, and, whilft boiling, pour the liquor
into a glafs veffel. To this folution add that of
the mercury, alfo beiling, by little at a tlme,
'Wlth conftant agitation.' Let it ftand to preci-
pitate ; then pour off the clear liquor, and wafh
the precipitate with hot water till it comes ofé
quite taftelefs. Now filtre the precipitate, and_
‘dry it flowly. - This is caiomel :
/CAMPHOR is a very ﬁnrrular inflammable

{ubi‘cancc, faid to bc obtamcd by diftillation,
: prm-
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"p:gncxpally from the roots O @ fpecws of Laurus
growing in ‘the Eaft Indies. Like refins, it isfo-
luble in=fpiric of wine; but it fublimes without’
decompcxﬁmon Like oils it is infammable ; but
it rejeés all- union with gkahs It-is foluble in
the vitriolic ¢ of nitrous acid, but feparates unalter-

- ed from eitheron tlie addxtmn of watet, |

CANTHARIDES. -Spanifh flies. From four
ounces of ghefe infedts, Neuman extralteds: by
{pirit of wine, fix drams and two fcruples of an '
acrid refinous fub”tanee, which is probably the’
catfe of their ﬂ:mulatmg\cﬁ’cé‘t 3

.CAP, is the upper piece ofa:wmd-furnace or,
ina portablc furnace for dxﬁlllatxon, tbat piece
which covers the retore, .

- CAPITAL. The head of an alembic.

CAPUT MORTUUM. That which remaufs
in the retort after diftillation to drynefs.
~ CARMINE. A beautiful and coftly pigment
“of a crimfon colour. It is a precipitate of cochi-
neal, by means of alum; from its folunon in an

alkaline lixiviom.

CARNELIAN, A red precious ft ?one of the
filiceous genus, mixed with other eatth and, non.
It is affe@ed by borax and microcofmaic falt hk.c
g other flints, Its {pecific gravityris 2, 6.

CASE-HARDENING is a fuperficial conver~
- fion of iron toqls or mﬁrumcnts, into fteel by

- gementarion.. ; e
' U 4 i CASSIA,;
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CASSIA. That Wthh is now generalfy in aufe' '
 is brought from the Antilles, It is folublc both :
in vinous fpirit and in water.
CAUSTIC common, 1s fixed vecetable alka,hz
deprived of its fixed air by qulckumc Itis made ,
: by evaporatmw foap-ley to drynefs, and melting
it afterwdrds in a crucible : or by boiling the ley’
. down to a fourth of its quantity, and then mix-
ing it with quicklime to the conﬁgcencc of a
pafte.

CAUSTIC Junary or lapis mfermlz:, is a me-
talllc fale compofed. of filver and nitrous acid. It
is made by d1ﬁ'olvmg the pure metal in twice its
. weight of the acid, and exhaling the moifture in '

a crucible until the mafs flows like oil. At is then

: poured into fmall moulds.
 «CAUSTICITY, is that quality in certain fub-
ftances, which burns, corrodes, or, more proper-
ly, diffolves any part of an animal body to which
they are applied. The fubflances which poffefs ~
this property, are, pure alkalis, pure lime, ftrong
acids, and their combinations with certain metals.
What is the caufe of this deftruétive power ?
‘Baumé fays, it is actual fire ; that this almof pure
" Jfire, as he galls it, is not only the caufe of all
© caufticity, but alfo of tafte. If this be true; if
almoft pure fire be the caufe of caufticity, both in
_-acids and alkalis, it is very extraordinary that,
when thefe two fubftances are mixed, their caufti-
city is deftroyed ; and that, during the mixture,
cold
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eold thould be produced inftead of heat, the re-
‘ verfe of which would certainly be the cafe, if, in
the confli&, the fire were expelled ; and if it be
not expelled, what becomes of it.—Meyer, a fa-
mous German chemift, afcribes caufticity to an
imaginary fomething which he calls caufticum, or
acidum pingue (oil and vinegar) compofed of an
acid and the principle of fire. Abfolute nonfenfe!
—Cauflicity is the effe&t of peculiar attrattions;
of a propenfity in certain bodies to combine with
each other; of that paffion (I had almoft faid) and
power of gratification or faturation in certain bo-
dies, which they never fail to exert when brought
within their proper fphere of attrattion. Pure
acid and pure alkali are equally caultic; but they
difcever no conftituent principle which is common
to both: therefore the immediate caufe of their
caufticity cannot be ateributed to any principle in
their compofition. ’I'He_v. have each a propenfity
to unite with certain other fubftances: they are
both cauftic, becaufe they are unfaturated ; but
their objets are differenc.  Acids corrode an ani-
mal body in confequence of their violent attrac-
tion to fome of its principles, with which, when’
they are once faturated, they ceafe tosbe corrofive,
Alkalis and quicklithe deftroy animal fubftances,
in confequence of their exertion to faturate them-
felves with fixed air and water. Lunar cauftic,
&c. is more violently corrofive than the fimple
- #cid, becaufe the acid, in this ftate of combina-
R ' tion,
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tion, is more concentrated thﬂs appears frmm the
ftrong vinegar obtained, by diftillation, from ver-
dxofxfe, ‘and from the procefs of making buttcr of
antxmony, with corrofive fublimate. )

‘In the Appendix to M%quer s Chemical Dzﬁmn—
my, the reader will findia very lbn,gsddfcrtauon
on caufticity, in which the author {trangely con-
" founds chemical attrattion with gravitation.

CAWK,; or ponderous Jpar, is a greyifh hard
ftone, confifting of ponderous carth combined
with vitriolic acid. It is infoluble in water or n
acids: infufible per fe, but fufible with the ufual
fluxes. It may be decompofed by Lalcmanon
with fixed alkali.

CEMENT, is the pafte or powder ufed in the
procefs of cementation : that:with which gold 5
ftratified, for the pmpofe of purification, in the
opwtxon called parting, is compofed of four parts
brickduft, with fea-falt and calcmEd green vn:nol
each one part, made into 4 pafte with water :—
that which is employed m converting iron into
fteel, is made of two- parts charcoal, one part
charred bones, and halfa part of wood afhes :—
that for making brafs, conﬁﬁs of equal parts char-
coal and lﬂpzs» calaminaris :—that which is ufed for
converting glafs into porcelain, is compofed of
equal parts of fand and gypfum.

CEMENT is alfo a glutinous matter, ufed in
preparing glafs veflels for chemical purpofes, by
faftening brafs or wood to' particular parts of

them;
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ﬂlem it s made by melting refin and bees wax
p- ®. and thxckcnlng it to a proper confiftency
with fine brLck duft. ;

CEMENT Copper, is copper prempltatcd by
iron, from natural fpesgs in which copper is
found dlﬁ'olived in the vitriolic acid, which quits
the copper to unite with the iron; but thefopper
appears in its metallic form, becaufe phlogifton
prefers copper to the'iron thh Wthh it was'com-.
bined.

CEM‘*"NTA&'ION is the procefs by* which
. metals are punued or altered by heat, without
fufion, by means of a cement with which they are
ﬁratxﬁed or covered ,

"CERUSS, or white lead, is an 1mperfc& calx,
ruft, or folution of lead, which is produced by
e,«.poﬁno thm fheets of this metal to the vapour
of vinegar. Cerufs is found native in France,
Germany, and in England ; but generally mixed

with.a lirtle iron and earth.

CERUSS of antz’mm) 1s the white powder that
precipitates from the water with which dwpboretzc
antimony has been wafthed. ” :
' CHALCEDONIAN;, a filiceous ﬂone ik
bluith white colour, confifting principally of
flint, with a finall proportion of other earths and
iron.

CHALK, wlan‘e, is llme (z e. pure calcareous
earth):combined withuaerial acid in the proportion

of ‘about four parts of the latter to fix of lime.
M. Baumé
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M. Baumé fays, that the pureft ehilk containe
fome iron ; but M Baumé is frequently mif-
taken.

CHALK black conﬁﬁs of macneﬁa, ﬂmt, clay,
mlneral oil, and aerial acid. It calcjnes to a red-
difh earth, and is infoluble in acids. :
~ CHALK #ed is clay mixed with the red calx of
iron. In a ftrong heat it melts into a black glafs,

CHALK /panifp, or Joap-rock. Its compofition -
1s the fame as black chalk, except the mineral
oil. . Its colour is yellow or whitifh.

CHARCOAL prep;}red by burning wood co-
vered from the external air, {feems to confilt en-
txrely of ph_mglf’con and an earth, which pnnc1plc;
cannot be feparated, without addjtion, by the moft
intenfe heat in clofe veflels. That charcoal,
which confifts almoft entirely of phlogifton,
fhould, if excluded from the air, bear the ftrongeft
fire, for any length of time, withont the leaft di-
minution or change, feems aftonithing. It is,
however, a ftrong proof, that all decompofition
is the effe@ of chemical attra&tion. The phlo-
gifton, in charcoal confined in a red-hot crucible,
adheres to its earth, becaufe it is in conta& with
nothing that can ateract it.  But, when charcoal
is burnt in the open atmofphere, the phlogifton

. is attratted by the pure air, which it prefers ta
earth, and therefore quits it. For the fame rea-
fon, charcoal a&s as a flux to metallic calces, by
refioring their phlogiffon, which prefers metallic

eaghs
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earths to its own.—The celebrated Abbé Fontana
lately difcovered, that a piece of charcoal made
red hot, and fuddenly extinguifhed in quickﬁlvcr,
will abforb four or five times its bulk of air.—=
 Charcoal, particularly that of ivory, is ufcd by
_ painters as a black pigment.

By the' modern fect of phllofophers (I believe
we have not one in this kingdom) who deny the
cxx[’cence of phlogifton, charcoal is made an ele-
ment, and not only a conftituent principle of all
animal and vegetable fubftances, but of merals
alfo: they tell us moreover, that charcoal with
vital air, forms aerial acid. Nonfenfe. '

CHEMISTRY, p. 1. ,

- CHERT is a fpecies of flint, but more opake
than common flint, and generally of a dark blue
or yellowith grey colour. It contains about a
fourth of its weight of clay with a fmall propor-
tion of calcareous earth. Itis generally fufible
" per fe, and totally foluble with borax.

CHRYSOCOLLA. Borax, in the impure
ftate in which it is imported, is fo called. Moun-
tain blue, an ore of copper, is alfo, by fome
writers, called cbryfocolla.

CHRYSOPRASIUM, a ftone of the filiceous
genus, of an apple-green colour, and femi-trani-
parent. It lofes its tranfparency in the fire, bug
does not melt per fe. It contaips a very {mall
proportlon of calcareous earth, magnefia, and
iron, * Kirw, Min, chap. 8. fp. 8.

CHRY-
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. CHRYSOLITE. Sce Emerald. We are told
that this ftone may be imitated by fufing fix ounces
of minium and twenty grains of crocus martiss
with two ounces of cryftal glafs.
- CINNABAR, native or. faiitious, is a compo-
fition of mercury and fulphur, in the proportion
of about eight parts of the former to g¥o of ful-
phur, The mercury is eafily feparated by diftil-
lation with iron filings, which will unite with the
folphur, and the mercury will pafs over into the
receiver. . : 5 :

CINNABAR of Antimony, differs not at all
from -other cinnabar. It is equally ufeful for
painting and equally ufelefs as a medicine. It is
obtained by fubliming the thiops that remains
in the retort after the diftillation of butter of an-
timony. The two fubftances employed in the .
procefs are equal parts of corrofive fublimate and
crude antimony. ‘The firft of thefe, we know,
confifts of mercury and marine acid ; the latter,
of the regulus of antimony and fulphur. The
acid quits the mercury to unite with the metal;
~ and they rife together in the form of -butter of an-
timony. The mercury and fulphur; being both
difengaged, combine in the retort, and (the fire
being confiderably increafed, and the receiver
changed) fublime in the form of cinnaber,

CIVET is foluble in oils only.

CLAY, p. 65.—alfo Scheele’s Effay vitiz

- CLOVES.
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. CLOVES. Eight ounces yield one ounce of
ceffentiakoils " % 0 ' i

CLYSSUS is the condenfed vapour arifing

from the detonation of nitre with charcoal, with
fulphur, or with antimony. The clyflus of nitre
is mere water: that of fulphur, and of antimony,
is vitrioliggacid. Itis produced by a troublefome

g&dd‘dangefdus operation .to anfwer no rational - -

pt‘llrpdft. Parturiunt montes, &c.
" 'COAGULATION is the redu&ion of fluids to
a ftate of folidity. ' L :

COAK is foffil charcoal. :

COAL, in the Englifh lansuage, means foffil
or pit-coal. The differtation under this word, in
Macquer’s di&ionary, belongs properly to charcoal.
In the Cyclopedia we are told, that pit-coal con-
tains a large quantity of fal-ammoniac. This is
certainly not true. Pit-coal confifts principally
of that bitumenous f{ubftance called petrol or af-
phaltum, combined with clay, and frequently with
pyrites. ;

COATING, called alfo Lorication, is the co-
vering of glafs retorts to prevent their breaking
when expofed to a naked fire. This coating is
generally made of clay and fand, p. 2. with a
little powdered glafs and cow’s hair, made into 2
thin pafte with frefh bullock’s blood diluted with
water. You apply it to the retort wich a brufh,
and when the firft coat is dry, repeat the opera~

; t100,.
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tion, and in like manner three or fo:ir'times, till
the covering be a quarter of an inch thick.
COBALT, p. 105, 200 -—41(0 Kzrwmzs miits
éap. 13.
COCHINEAL difiolved in water, gives to

woollens and to filk a durable crimfon colour 5
by the addition of a folution of tin inghe nitrous

acid, or in aqua regiz, the dye becomes fearlet,
which is alfo permanent.

COHOBATION.  Repeated diftillation of che
fame matter with the fame fluid poured back into
the alembec : formerly much praifed, to very
little purpofe, and now entirely laid afide.

COLCOTHAR. Mere calx of iron which re-
mains in the retort after the diftillation of vitriolic
acid from calcined vitriol. If any acid fill ad-
here to this calx, it is eafily wathed off by water.
Under this word in the Cyclopzdia, there is a pa-
ragraph tranfcribed from the Philofophical Tranf-
aftions, which, if the laft editor had been a che-
mift, he would have expunged.

COLOUR. The change of colour is, in che-
miftry, particularly ufeful in difcovering acid or
alkali in any liquid. Tin&ure of turnfol, fyrup
of violets, and tin€ures and {yrups of other blue
flowers, turn red with acids, and green with al-
kalis, Woater containing a fmall proportion of
iron, on the addition of a few drops oftin¢ture of
galls, becomes purple ; if there be much iron,
the colour will be black. Water containing the

" {malleft






Y ANA
£X 'l\_/.\‘l:‘ o)













sto DECREPITATION.

© was unlted Epforn falt confifts of vitriolic acxd
and magnefia. If to a folution of this falt T add

foluuon of falt of tartar, a decompoﬁtlon W1ll
immediately take place. The vitriolic acid, pre-
ferring the vegetable alkali, will re]mquh the
magneﬁa, whxch will confequently fall to the
bottom of the veﬁ'el

DECREPITATION is the mﬁantaneous dc-
mmpoﬁtlon of falts, attended wich a cracklmg
nmfe, when thrown into a red-hot crumblc or m-
to a naked fire.

- DEFECATION. Purging, or feparatmg a
fluid from the fosces or lees.
- DEFLAGRATION. Burning, as When nitre
and tartar are burnt together in a red- hot cr*zctble
in maklng the black or white flux ; or nitre with
fulphur, in the filly operauon of makmg SaZt of
Prunella.
- DELIQUESCENCE of faline folid bodxes,
fignifies their becoming fluid by means of the
water which they 1mb1b_e from the atmofp_here
This can only happen in confequence of their at-
traction to.water. 'Why fome neutral falts are de-
liquefcent, and others not, is not eafily accounted
for. It feems to depend on the degree of fatura-
tion of their principles.

DEPHLEGMATION means the takmg away

phlegm, or water, by means of evaporation or
.'«duhllauon

DE.



PETONATION. 3.

- DETONATION, bropetly {peaking, means
-explofion with noife. In chemiftry it is particu=
larly applied to the explofion of nitre when thrown
into a red-hot crucible with fome phlogiftic
body. : e

DIAMOND, the moft brilliant and hardeft of
all minerals, is of fo »ﬁngul;’u a nature, that Mr.
Kirwan thinks it cannot be #rranged either with
earths or inflammable fubftances. Vitriolic acid
has fome effect upon it. In a degree of heat not

 much exceeding that in which filver melts, it 1s
entirely confumed, and burns with a low flame.
It is proof againft all fluxes except borax and mi-
cracofmic falt. . = ens-

DIFFUSION, p. 170. :

DIGESTION differs from maceration only in
the application of heat, which muft be moderate
and continued. It is ufually performed in a ma-
trafs placed in a fand or water-bath.

DIGESTOR Papin’s, is an inftrument invented
by the perfon whofe name it bears, for the pur-

_pofe of expeditioufly reducing animal or vegetable
fubftances to a pulp or jelly. It is a box of metal
(iron I fuppofe) with a cover fcrewed on fo as to
be perfectly air-tight, The matter to be digefted
being put into the box, we are inftruéted to fill
it with water, and then to apply the flame of a
Jamp. 1In feven or eight minutes, flefh meat
will be diffolved, and in a few minutes more,

S 4 thg
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the harde{t bones wxll become a J@lkg' Sn we érg
told. b et s
DISTILLATION pontdirow heena IS « ‘

DOCIMASTIC art.  The art of a{Faymg 4

DOME. The round cover of a portable fur-
nace.

DROP. %rd’s is a folution of two falts, viz.
nitrated mercurywand nitrous ammoniac: * It- is
made by diffolving feven ounces of concrete' vo-
latile alkali with four ounces of quickfilver, in
36 ounces of fpirit of nitre ; thcn crv[’calhzmg md ‘
rediffolving in water.

DUCTILITY is that quality in certain boches
in confequence of which they may be drawn out
to a certain length. Gold, Glver, brafs, and iron
poffefs this quality in a high degree. %

DULCIFYING. At this word, in the Cj’clm-.
pxdia, we are referred to edulcorasion, which in
chemiftry, has a very different meaning. By
dulcification is underftood-the rendering corrofive
acids mild by mixing them with {pirit of wine,
as in jpiritus witri dulcis, [piritus. vitvioli duleis.
Corrofive fublimate is dulcified by faturating the
acid with crude mercury, as in mercarius dulcis.

DYING is a chemical operation, the theory of
which, notwithftanding the labours of feveral
French chemifts, remains hitherto unexp]amed ;
The dyers enumerate five primary, colours, viz,
biue, red, yellow, brown, and black. From a
rmxture of thefe, all other colours are produced

The
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The thtee ﬁrft are ﬂuc only real pnmary co-
logrs. &

Blue is dyed with woad, indico, Iogwood or
with brazil-wood.  The two firflt of thefe only are
permanent.
 Red is dyed with kermes, cochineal, um—lac,
madder, archil. This laft does not give a’per-
manehrdye_. Py o .

Yellow is dyed with weld, favory, green wood, -
yellow wood, fenugreek, fuftic, roucow, grains
of Avignon, turmeric. The laft four are falfe
dyes.

Brown is dyed with the thick rind of wal-
nuts, the rind of alder, fantal, fumach, fovic,
foot, "&c. S

Black is dyed w1th a mixture of copperas and
logwood.

All other colours, and their various fhades, are
produced by a Jud1cxous mixture of the materials
above mentioned.

‘EARTH, p. 11, 61.

~—— amimal is not a diftin¢t fpecies of earth.

w— argillaceous, p. 65.

—— calcareous, p. 63.

—— of magnefia, p. 67.

D ponderoui, pOT.

—— Jfiliceous, p- 66.

— wegetable is not a diftin€t fpecies of earth.

——— witrifiable; p. 66
A EAU
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EAU DE LUCE. A ‘{fmelling=bottle, pre-
pared by diffolving a dram of oil of amber in a
folution of ten grains of white fqu in four ounces
of fpirit of wine, and afrerwards mlxmg this fo-
. lution with ftrong fpirit of fal-ammoniac.

EDULCORATION as a chemical term, means
nmhmo more than waghing with water,

EFFERVE SCENCE. Macqucr s explanation
and illuftration of this word in the Chemical Dic-
 tjonary, ought to have been expunged and re-
written by his tranflator, who could very eafily
have fet him right. The caufe of that commo-
tion or ebolition, which we call effervefcence, on
the admixture of acids with alkalis or abforbent
earths, is the expulfion of the aerial acid from the
alkali or earth, by a ftronger acid, in confequence
of a more powerful attraétion ; and this expulfion
of the aerial acid is, in all cafes, the caufe of ef-
fervefcence.

ELEMENTS are the fimple ¢ conf’utuent parts
of bodies: they are frequently called principles, by
chemical writers, and are generally confidered as
conftituent parts, fimple in themfelves, and in-
capable of decompofition. The phyfical elements
of the ancient philofophers were fire, air, water,
and earth; but modern chemiftry hath fo ana-
lized and confounded thefe elements, that no-
thing pofitively fyftematical can be determined.
See p. 3.—For what I call Chemical Element:, fee
Ps12:

The
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L ke modern fe&t of philofophers who deny the
exiftence of phlogifton, and who are thence cal-
led Anti-phlogiftics, adopt the following catalogue :
of el_em_énts: viz, pure ai.r,' infammable air,
phlogifticated air, fulphur, phofphorus, all me-
 tallic fubftances, ponderous carth, the acid prin-
ciple of fome acids, charcoal, &c. &oc.» :
~ ELIQUATION is the {epatation of one metal
from another by a degree of heat which will melt
one of them without affefling the other.
ELUTRIATION is the operation of feparating
the metallic parts of ores, by firft pounding and
_then mixing them with water, o that the lighter
matters which are capable of fufpenfion, may be
poured off. .
" EMHERALD. The foftelt of precious ftones:
It is of a pure green colour, 100 parts of it eon-
tains 60 of clay, 24 of flint, 8 of calcareous earth,
and fix of iron. It preferves its colour in a por-
celain heat; but fufes with borax or microco{mic
falg. P ; A
'EMERY is an ore of iron, though never ufed
as fuch. It appears to be a mixture of the red
and white calces of iron, with:fome tripoli;‘-i Gt
'EMPYREAL gir: fo Dr. Higgins denominates ;.
that which Dr, Prieftley calls depblogifticated air,
“and other philefophers wizal ot pure air.
. EMPYREUMA is a peculiar difagreeable
fmell proceeding from vegetable and animal
matters .
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‘matters when burnr, parncularl‘y mg cl‘ufe vef”
 fels. 2
EMULSTON or milk, whether natural ﬁ-omﬁ
anisals or plants, or produced by mixture and
trituration, is a diffufion of oil in water by means
of a mucilage. ‘ >
ENAMEL is a.compofition of glafs and foms
opake fubftance not vitrifiable in a degree of heat
fufficient ro mele glafs. ~ The fubftances generally
ufed, are metallic calces. The glafs, which is the
foundation of all enamel, is made by melting to-
gether equal quantities of frit of calcined fints
and calx of tin and lead, with a very {fmall pro-
portion of pure fixed alkali. Various colours are
communicated to this glafs by the addition of
other calces with magnefia, &c. ‘

ESSAY of ores, &c. See Afay.

“ESSENCE., What are called effences i in che-.
miftry and pharmacy are eflential oils, :

EYAPORATION, p. 17260 ' \

EXTRACTS, in pharmacy, are the foluble
parts of vegetable fubftances, firft diffolved in -
water.or. fpmt, and then reduced to the conﬁ[’cencc,_
of a thick fyrup or pafte, by evaporation. 5

FAT is an oily concrete animal fubﬂanc«e,
compofed of oil acid, and charcoal. From two.
pounds of fat M. Crell obtained 14% ounces of.
oi!, 1032 ounces of charcoal, and 7% ounces of
acid, which with alkalis and earths forms neutral

falts-
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tha;t thisvitrifiable ear{h is the only earth exifting
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" falts much refemblitig thofe formed by alkalis
_ and earths with vegetable acids. - The oil feems
to differ very little from the oils obtained from

vegetables, ‘which are called faz vils.
FELT-SPAR or, as the French natura]xﬂs
write it, Fﬂld_/patb is a filiceous fione containing
a {mall proportion of clay and maaneﬁa, with a
very little ponderous earth. It is of all colours,
and generally ‘opake. It is, in point of hardnefs,

_between quartz and fluors. It meles per /o more

a‘eadlly than fluors, into a whitifh olafs, and dif-

folves in borax or microcofmic falt, without ef-

fervefcence. See Kirw. Min. chap. 8. {p. 11.
FLINT, ot witrifiable, or filiceous earth, p. 66.
This earth, the fpecific gravity of which is

' 2,64, and which is infoluble in any acid except

the fparry, is copioufly diffufed through the fofiil
kmgdom, being generally found, in different
proportions, mixed with all other earths. Flint
alfo conftitutes a numerous genus of minerals, in-
cluding precious ftones and every other {pecies
that ftrike' fire with fteel, and do not effervefee
with acids. ‘They all contain other earths, and
frequently iron. Common finf contains, befides
filiceous earth, about one fourth of clay, and one
fortieth of calcareous earth. See Kirwan's M.
chap. 8.—Bergman’s Differt. 13. —Scheele’s E

Phe viil.
Monf, Baumé found means to convince himfelf

in
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in nature ; that calcareoustearth is comp@fed of
this elementary earth; ‘eombine ; ,
phloglf’con, and air ; thac clay is €o pQﬁ
this vitrifiable earth and vitriolic acid ; and that
thc carth of alum is not ¢lay (which x!:“moﬁ, .
tainly is) but ffinz.  This celebrated French che-
mift formed this laft conclufion, beCarufe he pro- -
duced alum by adding vitriolic acid to the qart!az
precapxtated from the liguor of flints : he had ng
~ conception that the argillaceous earth, which
formed the alum, came from the crucible in which
the flint and alkali, for the preparation of the Izngr
of flints, were fufed.
FLOWERS are folid dry bodles rcduced to @
fine powder by fu&lzmatzon
. ———— of Arfenic... Meré€ arfenic unaltered.
— of Benzoin are an acid falt obrained,
from this refin, by fublimation, with a gentle heat,
in an earthen pot, covered with a cap or cone of
doubled filtring paper; or by means of two pots,
one inverted on the other; or by diftillation in a
common retort. This falt is not free from empy«
reumatic oil, which may be feparated by wathing
in hot water, evaporating and cryftallizing This
acid falt may alfo be obtained by liziviation only
without previous fublimation ; but the quantity
will be fmall.  The excellent Scheele invented a
" new method of producing the falt of Benzoin, by
boiling a pound of this refin, four times over, in
a gallon of lime-water; mixing the feveral lcyg\
; an










L 0% 32t

"FLUX is 'a faline fubftance ufed by chemifts
to prdmote the fufion of ores and other minerals.
Fixt alkali, vegetable or mineral, feems to be the
chief Auxing principle.  #hite flux, which is made
by deflagrating together equal parts of nitre and
tartar, s the vegetable alkali of thefe two fub-
ftances, which remains in the crucible,‘- the two -
acids of the nitre and tartar, together with the
phlogifton of the alkali, being diffipated in the
combuftion,—Black flux, which is made by defla-
grating two parts of tartar with one of nitre, is
alfo vegetable alkali, partially dephlogifticated,
becaufe the quantity of nitrous acid was infuffici-
ent to confume the whole, It is black, becaufe
the remaining phlogifton is fixed as in charcoal or
tinder,— Borax, which is a powerful flux, 1s com-=
pofed of marine alkali, and a peculiar falc of an
acid nature.— Microcofmic_falt, which is one of the
moft irrefiftable fluxes, confifts of phofphoric
acid, faturated with mineral and volatile alkali.
 Fluor is a flux to metallic ores.—Lime alts as a
flux to other earths.—Charcoal, oils, &c. fufe and
reduce the calces'of metals by reftoring their phlo-
gifton.

FULMINATION. Thundering; explofion
with noife : thus, fulminating gold, fulminating
powder. erid

FURNACE, p. 234 :

FUSION is imperfectly defined,—< the ftate
of a body rendered fluid by fire.” Mercury, wa-

Y S ters
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ter, and every other ﬂmd, 13 rend.ered fluid by
fire. It were maore aceurate to fav, that fufion is
the ftate of a body which was folid in the tem-
peraturc of £he atmofpherc, now rendcr.cd ﬁuxd
by the artificial application of e o

FUSTIC is a yellow wood, from the Weft In-
dles, ufed by dyers. It commumcates to wool
a reddifh yellow, which is by no means durable.,
Mixed with weld and a lictle cochmeal, it dies a
kind of orange fcarlet, which is tolerably fixed.
With weld and ‘the rind of walnuts, it is ufed for
dying coarfe woollens light or dark brown, ac~
cording to the proportions of each.

GALE'\TA p- 194.

GALENA, pfeudo. Blend, or Black jack, is an
ore of zinc. It is called pfeuds, or Jalfe galena,
becaufe it frequently refembles the lead ore called
galena in its teflelldted form, to which it is how-
cver inferior in fpecific gravity. 1t lofes confider-
ably of its weight when heated, and buras with a
blue flame. It generally contains fome lead ore,
and, when vitriolic or marine acid is dropped on
it, exhales afmell of fulwhur, p- 111, 201, Kirw,
Min. chap. 9.

GALLS ufed in chemiftry, dymg, makmg
ink, &e. are excreflcences found on oak trees:
they are hardened exudations of an aftringent juice
iffuing from wounds made by a peculiar infect.
All veoetable aftringents ftrike a purple, or black,
¢olour with {'ohmons of iron. . Galls, poH’cH’mg :
this aftringency in a very high degree, are not

only
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only of univerfal utility in every art where black is
tequired ; but alfo in difcovering the prefence of.
iron in water, or in any other liquid; for which
purpofe either an infufion in wa.i_c-r,- or a:fpirituous:
tinCure may be ufed..

The admirable Scheele obtained ‘an acid falt
from a folution, in water, of powderé:di galls,
~ which, 'b'y di‘f’t‘il'létion-. with nitrous acid, became
an abfolute faccharine acid. Other chemifts have

fince endeavoured. to develop the confticuent prin-
" ciples of the aftringent matter in galls; but we:
are hitherto not,ﬂmuc\hrwifer for their labours.
Scheele’s difeovery of the faccharine acid in galls,
is an additional confirmation of my conjeCture,
that the prefent rage far the difcovery of new acids-
will terminate in a diminution, rather than an in-
creafe; of the number of acids effentially different.

- GALLON, an Englifh meafure, containing
four quarts, each of which contains two pints,
which pints, wine meafure, hold a pound of wa-
ter : the wine gallon, therefore, holds eight
pounds avoirdupoife; but the ale gallon holds-

ten pounds, three ounces, and a quarter, the pints.
being fo much larger. This wine gallon is the
congius of our difpenfatories, The Roman con-
gius contained only feven of our wine pints. This
wine gallon contains four French pintes, which
therefore are equal to our quarts. '
GAMBOGE is foluble, almoft entirely, either
in water or {pirit. It melts in a moderate heat, '

and'is like other gum refins inflammable. Itis
X3 uled
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ufed as a hydragogue purge, and as a yelldw pw‘.
ment.

GARNET, a red precnous {’cone, in IOO parts« :
of which there are about 48 of fint, 3@ ‘of clay,
22 of calcareous earth, and 10 of iron. It melts
" per Je, with difficulty ; but ealily with boraxi Sce

Kirw. Min. chap. 8. fpec. 14.

GAS, p. 19. This word, to fignify aerial
fluids, was, I think, firft ufed, in this kingdom,
by the tranflator of Macquer’s Dictionary, in his
Appendix to the fecond edition of thar work.
Some French writers have adopted it 5 but moft
of the German and Englith philofophers continue
to ufe the word air: thus, Jixed air, ;zitromair,
&ec. ;

GEMS. The abfolute meaning of thlS word
feems not yet determmed Bergman confines the
term to precious ftones whofe hardnefs much ex-
ceeds that of mountain cryﬁal and in whofe com-
pofition there is more clay than flint. = Thefe arc
five in number. ~ In 100 grains of each their fe-

veral conftituent parts are proportioned as in the
following table.

Clay.  Flint,  Lime. " Drens

Emerald, 60 — 24 — 8 — 6 grains.
. Sapphire, 58 — 35 — § -— 24
. Topaz, 46 — 39 — 8 — 6
Hyaciath, 40 — 25 — 20 — 13
+ - Ruby, 40 — 39 — 9 = 10

The.
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The dlamond is excluded, becaufe, though 1 it
is c0nfeﬁ'ed1y the hardeft and mott brilliant, and
confequently the firft of gems, its prmmpﬁes are
very 1mperfe&]y known. It certainly contains
fome flint ;' but from its inflammability and vo-
latllxty n a moderate deerree of heat, it feems
probable that phlom[’con is 1its prmc1pal conftitu-
ent. How very wonderful it is, that Sir Ifaac
Newton, who was no chemift, thould have con-,
jectured, that the diamond was an iuflammable
{ubftance ! : ;

Gems may be analized thus. -—Reducc the gem
to a very fine powder; mixed with twice its
weight of calcined mineral alkali, put it in a po-
lithed iron dith, covered by an inverted crucible,
“and place it on a tile in 2 wind furnace, where it
muft remain, in a moderate heat, three or four
hours. Then pound, and afterwards diffolve it
in marine acid in a digefting heat. - If to this fo-
Jution Pruffian alkali be added, Pruffian blue will
precipitate, which being properly wathed and dri-
ed, the fixth part of it indicates the proportion of
iron. Fixed alkali will then precipirate the feve-
ral kinds of earth, which being wafhed, dried,
and afrerwards kept red-hot for half an hour, and
weighed, muft be diffolved in fix times the weight
of diftilled vinegar, and then precipitated by mild

 fixed alkali. If the earth, thus precipitated, be
again dlﬁ'olved indiluted vitriolic acid, the fpecies

.Qf carth W111 be determined by the falt produc:ca
Y 3 163
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| If Qe be ponderous earth, pondtmus fpar will be
the refult ; if lime, gypfum; 1fmagneﬁa, Ep om
falgr ‘“The refiduum,” on examination with t
bld%w pipe, will be found to be either in or par-
ticles of the gem ‘not yet fufficiently’ divided.
See Bergman’s excellent differcation on this fub
el ki Diflers. 1. 7 a0
. GLACIES MARIAE, lapis fpemlam, or gypfum
Jpathofum, is of various colours and forms, but
generally cubic. Its texture is fcaly or fibrous,
and its compolition is calcareous earth combmed
- with vitrielic acid. i
GLASS commesn, is a mixture of flint and fixed
alkali, combined by heat. Flint, called vitrifiable
or jiliceaus earth, cannot be melted in the firongeft
" heat wichout foiie additionalfubftance, which pof-
feffing the property of liquifying this earth, is
called a flux. Alkaline falt, particularly mineral
alkali, is commonly ufed i m mazking glafs; to
which borax, atfenic, or caly of lead are added
in the manufacture vof glas for pamcular ufes.
The blackegreen colour of common bottles is
aferibed to phlogifton, from the impure alkali
employed A fine blue is commumeated to glafs
:by calx of cobalt. Thofe who are defirous of
particular information on the art of making glafs
may confult Neri, with szckel s Not&f
GLASS of antimony, is antimony feparated f'rom
_155 fulphur by. calcinarion, and afterwards yitrified
: ' ‘ - T




G SRS BTRB AN Ay
ina cruc1ble expofed to a ftrong heat in a meltmg
furnace.

GLASS of &omx, is borax fufed byi" heat.
_ When cold it has the appearance of olafs ; btﬁz ic
is foluble in water, and, when cryf’calhzed, is
borax unaltered It is in fome cafes preferred to |
_crude borax as a ﬁux, becaufe, being freed from
fuperﬁuous water, 1tis lefs liable to fwcll

“GLASS of lead is the ca]x of lead vitrified by
heat, but it is fo powerful a flux; that it cannot
be rctamed in any crucible except by the addition
of a little fand or powdered fling. ‘Thus com-
bined, it is ufed as a flux in a{"aymg of ores. :

GOLD, p: 715 190. Kirw, Min. 230.—The
calx of 1co grains of gold diffolved in agua regia,
and prec1p1tated by mild mineral alkali, will weigh
106 grains ; by cauftic 110.

GOLD Fulminating, aurum fubpinans, is a yel=
low powder precxprtated from a folution of gold
in aqua regia, by fixed or vo]atlle alkali, This
powder pofTeiTes the aftonifhing property of ex-
ploding with a fmart, very loud noife, in a de-
gree of heat much below that of ‘beiling water, or
by moderate triture, percuffion, or friction. | The
caufe of this phenomenon hath been vauouﬂy ex=+
plained by celebrated chemifts of different nas
tions. Some aferibe it to the decrepitation of a
neutral falt, formed in the precipitation and ad-
hering to the calx. Some attribute the fulmina-
tion to nitre with phlom&on Others, with greater

Y 4 ap-
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appearance of probabxhty, tell us 1t is a nitrum
Slammans, compofed of nitrous ac1d and voLatllaT
alkali.g Dr. Black thought it to be the fudden
; expgnﬁon of fized air accumulated -in the csﬁx
< Baumé affures us, that this loud dc;tonatlon :
is caufed by the pitrous fulphur, generated in thc
precipitation, by the union of nitrous acid thh
phlogifton. Bergman ﬁnally explalns the matter
by fuppofing, that the precipitate, that is, the
calx of gold, being united with the volatile al-
kali, attrads its phlooxﬁon, and thereby fets at
liberty the elaftic fluid, its other conftituent prin-
ciple; which bemg fuddenly releafed, firikes the
atmofphenc air with fuch vielence as to produce
the fulmination. If Bergman had ftopped here,
we might, for the prefent, have remamed {atisfied
with his explanation of the: matter ; but he after-
wards bewilders himfelf in the decompofition of
the matter of beat, which beat 1 muft ftill beg
- leave to confider as a mere quality of fire.
Towatds the perfet comprehenfion of this fub-
Jje&, it is neceflary to obferve, that the precipi-
tate of gold will not fulminate, unlefs the agua
regia be made with fal-mnmamac, or volatile alkali
be ufed in- the precipitation. Volatile alkali,
“thercfore, is a fine qua non in the format:on of thls
fuimmatmv powder. - :
GRAIN, Colours. in oram, in the ]anouaoq
of dyers and drapers, are red and its various fhades
and unts, dyed wxch cochmeal whxch as well as
thc
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" the mfe& kerimes, ufed for the fame purpofe, was
formerlv miftaken for the feed or grain of a plant.
Tn#dying with Kermes, the wool or yarn muft be
pmvmuﬂybodaiwnhahnnandtanar,butwuh
~ cochineal, the preparative liquor is a foluuonsof
cream of tartar.
GRAIN is the fmalleft weight fpecified in che-
miftry. It is the 20th part of afcruple. 3 feru-
ples make a dram; 8 drams make an ounce; and
12 ounces make a pound. 24 Paris grains are
nearly equal to our fcruple. |
~ GRANULATION is a fimple operation by
* which certain metals are divided into fmall par-
 ticles for chemical purpofes. It is performed by
pouring a melted metal into water agitated by a
broom. L.ead may be granulated by pouring it,
when melted, into a box rubbed with chalk on
the 1nfide, and ihakmcru: brlﬂdy durmg the oper-
- ation.
GRAVITY aéfalmfe, 1s that property by which
bodies move towards each, othef n proportlon to
. thexr refpeéhvc quantities of matter; it is that
- property by which bodies fall to the earth; it is
that property in bodies ufually called their weight,
which- is dire@tly as the quantity of matter they
contain, regardlefs of their bulk or denfity.
GRAVITY jpecific, is the comparatwe welght
of a partlcular fpecies of matter: it is the weight
; of a given meafure of a fluid or folid body com-

pared with the famc meafure of diftilled water,
- which
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~ which philofophers have agreed to canﬁxtute the_
ﬁandard Bodies are ] pec1ﬁcal}y heavxer as thev
are more denfe; that is, as the parts of wfucﬁ
they are compofed are nearer together Gold is
fpecifically heavier than filver, becaufe it is more
denfe, a cubic inch of gold being almoft dOlTble
the welght of a cubic inch of flver. =
The fpemﬁc oravxty of ﬁuxds may be determin-
ed by firft weighing any given meafure of diftilled
water, noting the weight, and then weighing the
fame meafure of the ﬂuid in queftion: the dif-
ference determines the {pecific gravity. But this
problem may be more accurately folved thus;
fufpend a folid ball of metal, by a horfe-hair, to
the arm of a balance ; poize it accurately by
weights in the fcale at the oppofite end of the
beam. Now fink the ball in a cylinder of diftil-
led water, and then take weights out of the fcale,
tll the beam ftands horlzontally Note the
wejghts you have taken away. Wipe the ball
perfeétly dry; immerge it in the fluid you with to
examine, and dedu&t che weights as before. The
différénce of the weights deduéted determines the
fpecific gravity. ; '
The fpecific gravity of 2 metal, or other fofﬁl
is thus found. Sufpend the- piece to be examined
in a horfe-hair loop fixed to a hook 4t the bottom
of a feale: poize it exaétly by weights in the op-
pofite fcale : immerfe it in the cylinder of diftil-
led water, and reftore the cqu111bnum by putting
weights
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The following table of fpecxﬁc grav:ty is, I be.f -
lieve, the refult of the late(t expcnmcnts joar. .

Phyf. Jan. 1787 : ik j I
Platina = 24,009  Garnet - 4.,'f88
Gold - 19,500  Topaz orient. 4,010
Mercury ¢ - 14,110 Saphir orient. 3,994
. dSead - 11,450  Spar adamant. 3,873

Silver - 10,595 . Ruby o&aed. 3,760
Bifmuth -~ 9,650 Hyacinth 3,687
Copper = - 8,925 Diamond 2,521
Arfenic - 8,308 Peridot - 3,354
Nickel - -. - 8,200 Fluor - 35156
- Iron - 17,600 Chryfolite 3,098

Cobalt - 75500 Mica - 2,934
Tin - 7,150,  Emerald - 2,755
Zinc - 7,160 Spar calcareous 2,7 15
Antimony - 6,860 Zeolyte - 2,701
Manganefe - 6,850  Rock cryftal 2 ;650
Tungften - 5,000 Shoerl white 2,511
Molybdena - 4,569 Feltfpar - 2,431
Ponderous fpar 4,440 Se]erytes R 0,04,

7argon de qulon 4,416 Water - 1,000

For the fpecific gravity of hqunds and other
fluids, fee page7 & 8. :

GUMS are mucilaginous exudations from cer-
tain trees, -They have no fmell, very lictle tafte,
are infoluble in oils or fpirit of wine, but diffolve
entirely in water.  All fubftanees that do not pofs
fefs thefe properties, are improperly called gums,

The
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; Ibcvgums,_broperqu fo called, are gum-arabic,
B "ggbgj—tragacanth, and the gums of cherry-trees,
plumb-trees, &c. : o £
- GUM elaftic, ‘India’n rubber, or borachio, is a very
fingular elattic fubftance, very improperly called -
a gum, as it is not in the leaft degree foluble in
water. - It is probably the infpiffated juice of a
plant, caft into moulds whillt fluid. I believe it
1s brought to Portugal from the Brazils. It may
be diffolved in wther, in fpirit of turpentine, and .
by boiling in linfeed oil. By thefe means the
aerial voyagers have produced a liquid with which
they varnith their balloons. See Balloon.
GUM-RESINS. The concrete juices proper-
ly fo called, confift chiefly of gum and refin com-
bined in various proportions, They are never
tranfparent; whereas pure gum and pure refins
are always fo in fome degree. Since water will
diffolve the gum and fpiric the refin, the only
method of diffolving gum-refins entirely, is by
the alternate application of thefe menftrua.
GUHR, a name, without meaning, given to a
loofe calcareous earth, found in the clifts gf,rotks.
It is geperally white ; but, from a mixture of
clay or ochre, it is fometimes red or yellow,
. GYPSUM, or felenites, or plaifter of Paris, is
' cdmpofcd of about ga per cent. vitriolic acid, the
{ame proportion of calcareous carth, and 40 of
-water, *. Its colour, fhape, and texture are various,
It is difficultly foluble, in any acid, and will f-
fervefce .
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fervefce with none.. Specnﬁc gravity about 2,57,
It falls to powder in a moderate heat, and, if th
mixed with water, foon hardens. ItMs fufible
per Je in a firong heat long contmued and atts
as a flux to c}ay It is foluble in goo times its, -
weight of water : hence what are called hard wa-

ters, . The celebrated Pott was fo puzaled with,
this fpec1es of ftone, that he at laft confidered its,

bafis as one of his four fimple primitive f:.arthsJ and.

called it the Gyp/eons earth.

HAMATITES.  Bloodfone. = A very. hard;
ftone, externally red, or yellow, or brown, but
when fcratched fhews a red mark. It is a calx of
iron, combined with a little clay, and fometimes*
manganefe. It is ufed for burnifhing and polith~
ing metals. Kirw. Min. chap. 5. 1p. 7.

HAMMITES.  Kitton fione. A kind of lime-
ftone confifting chiefly of calcareous earth, with
about a tenth part of clay, and a fmall propor-
tion of the red calx of iron. Kz'rw. Min. chap. 4
fp- 2 ]

.HARDNESS. Abfolute har@nefs, that . is,
impenetrability, is believed, by philofophers; to
be a general property of the ultimate indivifible
particles of matter. That the ultimate paréticles
of matter are indivifible, is very certain; but it
does not follow from thence that they are abfo-
lutely hard : thejr indivifibility may be owing to
our want of mechanical or chemical means ta. cf- ‘

fect a farther divifion, The partxcles of fire and
of
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it ought 'to be made ; but many t;ra&mg chcmx&if ‘
prepare their {piric 6f hartthorn in a lefs expenfive,
manner. . The worft fophxi’ncatlon of {pirit efr
hartthorn (fays the author of ¢ é’ElabomMy laid
open) is that which is done by means of quicklime.
He is kind enouoh “however, to reveal to us an
infallible tnethod of dete@ing this and every other
fophiltication of fpirit of hartfhom The com-
mon method, he tells us, of precnpltatmg the
falt, by the addition of fpirit of wine, is infuffi-
cient, unlefs the precipitated cryftais be held in a
fpoon over the flame of a candle. If they be ge-
nuine falt of hartfhorn, they will entirely evapo-
rate ; if fophiftications, they will remain, He
“begs to be excufed from explaining the principles
on which this trial is founded, as that would teach
the art it'is intended to explode. Surely the
pmfon could do no great mifchief with the anti~
dote along with it. Iwill thereforc venture to re=
veal this m;ohtv myftery.

Virlt it is neceffary to know that volatile alkali,
in no refpeét different from fBific of hartfhorn,
may be obtained by diftillation™from fal-ammo-
niac, which we know is a compoﬁtlon of volatile
alkali with marine acid. But, in order tobﬁet the -
- volatile alkali at liberty, fome fubftance muft be
added, to which the marine acid has a fuperior
attrattion. In our firft table of chemlcal attrac-
tions, we fec that fixt alkaln, calcareous earth, or

1 lime,
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which fhall, neverthelefs, upo y‘al with fpmt
of wine, produce a ci’y{’callme :rgcip1tate Eor -
thefe purpofes, he adds a certéin proport )
cauftic fpirit of fal-ammo jat, dlﬁflﬂtd_Wlth\
qmckhme,ﬁt qnd fome neutral falt The firlt of

efe gives poignancy to the {pi irit, and theiatter
g 2 Y P

belblts" cryﬁals on the addmon of fpmt of wwe,
If the pretended mild fpirit -of hartfborn con— ’
At entirely of fpirit oi fal- ammom%c, dx{’cll-
led wn:ﬁ‘ quicklime, no precnpltatmn will take
pla.cc on the addition of fpmt of wine, bccaufc
cauftic volatile alkali is always fAuid. If on
the contrary, the {pirit sunder ‘examination “be
a genuine folution of mild volatile alkali, the

precipitate will entirely evaporate in the fpoon,

~ the fluid, for the purpofe of deception.

becaufe volatile alkaline falts fublime in‘a very
moderate heat But if the precipitate remain
fixed, it is ev1dently fome other fal, dlﬁ'olvcd‘m

More than half the weight of mild volanle al-
kali is aerial acid, which, when dxﬁllled from fal-
ammoniac with chalk or fix [kali, it takes from
one of thefe, whilft the alkal': e’Baﬁs, or the llme,
unites with the marine acid.

HARTSHORN, calcmed mere 1nﬁ‘i: a,fhes,
neither abforbent nor. af’crmcrent, though con-
ftantly ufed as fuch, particularly in Sydenham 3
Decafz’um zﬂ&um
W oL o j_peqﬁc, p- 5

HEPATIC afr, p. 34. '

- HOPS are ufed in brewing malt llquors, partly
Yo render them grateful to the palate and fto-
; ~ fach’
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ceiving this colour muft be ﬁr[’c repare ,
ing in bran and water for haFf an hg@r,,,gand afscr- :
wards, during two hours, in a folution of
and red tartar. It isthen putinto a bag an
to foak for five or fix days, and ﬁuale ipped
the fcarlet vat when boiling. - Thls“ir,ae‘ s a folu-
tion of kcrmes in water, in the propo:;nonwf
12 ounces of Lermes to every pound of Wool o
be dyed. :

- KERMES mzneral a:feoh(h peilatton ngm
to an antimoniated liver of fu]ph}:rr, prepared by
boiling in water crude antimony with vegetable
fixed a\kah Crude antimony confifts of the femi-
metal called regulus of antimony, mmerghzed
by fulphur; which fulpbur, uniting with the al-
kali, forms the compound called Zver of Sulphur:;
which liver, bemg a folvent for all metallic {fub-
ftances except zinc, faturates itfelf, with the re-
gulus : but this compofition being foluble in wa-
ter, but in a very {mall propomon, falk@ the
bottom as the water cools, in the formof a
powder, called in France, poudre des Chartreus,
and highly cclebrated for its medical virtuess :
M. Macquer, in his Dictionary,* favours us
with a long differtation on kermes mineral, in
which, 1 ;quk in pomt of theory, he is wrong.
My rcaf&s for this opinion will appear as I pro-
ceed.
M.. Macqucr mforms us, that the kermes,
which PrCCIPLtatCS as the water cools, being over-
charged

€
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charged thh regulus, and particularly with fol-
r‘ph‘ur, ‘contains but little alkali; but that there
remains diffolved in the water, another part con-
‘taining a much larger proportion. That the pre-
cipitate is OVCrcharged with regulus and fulphur,
- he takes for | granted, becaufe Geoffroy boiled the
ﬁtmc kt‘rmes 78 times with no other addition than
water, aﬂd always, on cooling the liquor, ob-
tained a frefh precipitate of kermes.  This expe-
riment, he fays‘ proves that the alkali transforms
the antirﬁony into kermes by overcharging itfelf
with regulus and fulphur, and that but’a fmall
proportion of alkali is carried down at each pre-
cipitation. —With fubmiffion to the opxmon of fo
eminent a chemiﬁ I humbly conceive, that the
Tiver of fulphur is comp}eatly faturated with the
regulus of antimony, in the firft decoétion ; and,
that in the 77 fubfequent boilings, nothing was
;":eﬁ"e&ed except the folution of a fmall quantity
of Keérfaes in the frefh boiling water, part of which
it depoﬁtes when cold. Liver of fulphur is foluble
in water in a large proportion ; kermes requires a
‘confidlerable quantity of water to diffolve it.
M. Macquer, to prove that the menftruum
after the precipitation of kermes, contains a ker-
mes fupeﬁ'aturated with alkali, informs us, that
M. Baumé, by adding an acid to this menftraum,
obtained a prccxpxtate of golden fulpbur of antimony,
‘which is a mixture of regulus of antinfony with
ful phur, and whlc’h he tells us, remained diffolved

in
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in the menftruum, becaufe!it was combined with
a larger proportion of alkali than® the kermes
which firlt precipitated.—That Mr. Baum¢’s pre-
cipitate is a golden fulphur of antimony, I readily
grant; but I am of opinion, that the kermes re-
maining in the menfruum, after the firft preci-
pitation, was, in no refpe, different from the
precipitated kermes; that it was all the kermes
‘which the water, when cold, cculd hold in folu-
¢ion, and that the acid caufed the precipitation
by uniting with the conftituent alkali in the liver
of fulphur, and confequently decompofing i
therefore the fulphur and the regulus fall to the
bottom. 5. 4

“This famous kermes, the French chemifts tell
us, fhould be well wathed, fo that it may not in
any degree be foluble even in boiling water. - If
that were poﬁi‘blc, it would then be a very preca-
tious medicine, and fo in fact it is, as its folubi-
lity in the prima viz, and confequently its ac-
tivity, muft depend in a great meafure on the acid
in the ftomach of the patient,

KUPFER NICKEL is an ore of the femimetal
called nickel, of a bright orange colour: it is
very heavy, and generally covered with a green-
ih. eorefcence. It contains fulphur, arfenic,
cobalt, and iron. A regulus may be obtained by
melting the ore, after long roafting, with thrice
its weight of black flux; but this regulus is ftill

combined with fubftances above mentioned, from
. ‘ which
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LAMP Argand’s, a very ingenioys contrivance
on the principle of a wind-furnace, and fo con-
fru@ted that the air, which rufhes in t:brcmgh the
circular grate at the bottom, paffes through the
middle of the burning wick, which is a thin cu'-
cular cotton paper. Phllofopbcrs know that in-
flammable bodies, when Iundlcd burn only in.
the part which is in conta& with the air, confe=
quently at the furface ; and that the fmoke ofa
common candle or lamp, is part ef the oil and
wick iffuing from the centre of the flame, vola=
tilized but not burnt, becaufe the eombuftion is
complete at the furface only. Now the wick of
Argand’s lamp being all furface, there can be no .
{fmoke, and the heat and light muft neceffarily be
confiderably increafed. = Thefe lamps are of great
ufe in many chemical operations.

LAPIS LAZULI, an opake flone of a fine
blue colour, frequently ftreaked with yellow. It
is a flint combined with a blue martial Aluor, and
a {mall proportion of gypfum. - In a rong fire it -
melts per fe into a whitifh gl’afs. Kirw. Min.
chap. 8. p. 1.:[p. 9. .

LAVA is a {tone of volcani® origin. = There

, are two diftinét {pecies of lava; one of whieh is
a compofitiop of calcareous earth, with about
four times its weight of flint, and one third of
iron. It is of various colours, of a glafly appear-
ance, and eafily melts per fo. The other jpesies
confifts of clay, flint, and iron, in different pro-

portions,

(
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portions, withy generally, a little lime. OF this
laceer fpecxes Bergman diftinguithes three varie~
tlc‘sJ viz. ‘cellwlor, compall, and wvitreous.  See
Bergm.‘on Volcanic Productions. Kirw. Min. p. 1.
chap. 7. {p. 13. chap. 8.:{p. 20.

LAVENDER fpirit of; is, according to the
'Lidndon Difpenfatory, made by diftilling a pound
gnd‘a half of ]ave,n’der ‘flowers with a va]lon of
brandy, % balneo marie: but lavender water fold -
by the perfimets; is ufually made by mixing one -
ounce of oil of lavender (which is impested
cheaper than it can be made here) half an ounce
‘of il of rofemary, one or two drops of oil of cin-
namon, with a gallon of proof fpirit.

1LLEAD, p. 85, 194. Kirw.Min. p. 2. chap.7.

LEATHER mountaim, is confidered by natu-
ralifts as a variety of afbeftos, from which it dif-
fers only in texcure and colour, which is whice,
or yellow, or brown, or green, or black. Itis
'c'ompofed of more than half flint, about one fifth
of mild magnefia, a tenth of mild calcareous
earth, with fome clay and iron. It is{o light as
to fwim upon water. Kirw. Min. p. 1. chap, 6.
fp.3. i :

. LEMON. The acid juice of this fruit poficl-
fes the general properties of vegetable acids ; it
differs, however, from vinegar, and from the
acid of tartar, in being an immediate vegetable
pfodué‘tion without fermentation. The rind'_con-
tains an effential oil obtained by diftillation with

Aa 2 water,

v
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water. It is called cjizm:e of Iemon;, and Is genc-
rally imported from the fouth of Europe.

LEY, or foap- Leys, is prepared by boxlmg equal
parts of fixed alkali and qurckhmc in water. It
1s cauftic, becaufe the alkali is deprived of its
aerial ac1d by the quicklime. When M. Macquer
_wrote in his Dictionary the article under Ley
(cauftic) he was yet unacquainted with the caufe
of caufticity. ‘This feems very furprizing, when
we recolle@ how long ago it is fince every ftudent
of chemiftry in this kmgdom has been perfeétly
familiar with the properties of fixed air.

- LIME, p. 63. afo Dr. Watfon’s excellent E.f* '
fay on Lime, vol. i1,

LIME-WATER is a folution of qu;ckhmc in
water; for water will diffolve about one feven
hundredth part of its weight of lime ; that is,
calcareous earth deprived of its aerial acid by cal-
cination. Lime-water therefore cannot be made
ftronger by any additional quantity of lime after
the water is faturated.  The white fcum which:
forms on the furface of lime-water expofed to the
air, is mild calcareous earth ; that i 1s, lime which
has recovered its fixed ajr frém the atmofphere,.
This earth, not being foluble in water, falls to
the bottom, and a f:efh pellicle is formed on the
furface, which alfo fubfides in its turn, till.all the
lime is precipitated, and the water becomes per-
fectly mﬁpld Monf, Baumé (whom I have fe-
veral times had the honour to mention; who,

being

(5
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being a chemift of confiderable fame, merits par=
ticular attention, efpecially when he is wrong)
tells us, that the cream of lime is a faline fub-
ftance, poffefling the general properties of falts;
- confequently it is foluble in water. He tells alfo,
with equal truth, that on examining 2 portion of
lime that had been kept in a bottle during 15

years, the cork of which having loftits elatticity,
admitted the external air, he found, upon treating
it with water, that indeed no heat was produced,
‘becaufe its half-combined fire had been gradually
diffipated ; but that it communicated to the water
as much of its faline matter, as an equal quantity

of freth quicklime would have done. Now, from
Dr. Watfon’s experiments related in the kffay
above quoted, it appears, that lime in contact
with the atmofphere faturates itfelf with fixed air
in lefs than a month, it is therefare evident,
either that the batrle was clofe ftopt, or that no
faline matter was diffolved in the water. What
pity it is that men of fcience fhould fo frequently
(uffer ambition tq warp their experiments tw a fa-
vorite theory ! .

'LIQUOR of fints, is a folution of flint in wa-
ter by means of an alkaline falt.  Flint is info-
Juble in any acid except that of fluor 3 but when
fufed with three or four times its weight of fixed
alkali, it becomes perfe@ly folutle in water. In

' this procefs it is neceffary that the crucible fthould
be large, and that the mixed powder thould be
Aag dropped

b
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dropped into it by little at a tlme’ Afftﬁﬁ”i&féi&b- '
kept in fufion a quarter of an hour, it -5
poured upon a greafed ftone.  If any acndbtﬂd—
ded to this fo]utlon, the flint will precipltaﬁe‘m £
confequence of a fupenor attra&xon between the
acid and alkah - M. Baume poﬁnvely wﬁ‘em
that by precxpxtatmg this filiceous earth, frcﬁ ]
liquor of fints, with vitriolic acid, he prod i
real cryftals of alum, and that he repeated the

experiment with a variety of vitrifiable e ths,
and always wlth the fame refult Every ﬁnaﬁ‘erer
in chemiftry knows this to be lmpoﬁjblc s but to
complete the abfurdity, he tells us, in the next
page, that alum is a felenites with a bafis

fiable earth, compofed of equal parts. of argd}a-
ceous earth and vitriolic acid.

LIQUOR, fmoking, of Libavins, ‘is pmdnced
by diftilling in clofe veflels, a mixture of corro-
five fub]'imate, and an amalgam of tin' with
crude mercury.. The proportions preferibed by, g
M. Baumé, and by M. Macquer,are very different.
The laft of thefe chemifts mixes four parts of tin
with nine of fublimate ; ; the firft, in the propor-
tion of five to twenty. The crude mercury is of
no other ufe than to fave the trouble of pulver-
izing'the tin. M. Baumé direéts the retort to be
placed in a fand-bath ; Mr. Macquer, in a rever-
beratory furnace. A fmoking {piric paffes into,
the receiver, and at the end of the diftillation, a,
thick concrete, called dutter of tin. Thefe gen-

; T D “tlemen
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tlemer ‘ﬂ@rce in the explanation of this procefs.
'Flmey tell us that the marine acid in the fubli~
rﬁaﬁe, pr:ferrmd tin to mercury, quits the lattcr,_
,af;d, ,,’combmed‘ with the tin, rifes in white fumes,
- which condenfing in the receiver, confltitute the
ﬁ?‘t,ﬁn&king liquor of Libavius. This explanzrion is
?tmé as to the fa&; but the caufe, I think, they
did hot underltand, = That we may comprehend
s matter right, we muft remember, that cor-
'rogve fublimate confifts of the calx of mercury
'anég:marme acid; tin, of a metallic calx and
pbtogd’con Now I conceive that, in this pro-
cefs, a double ateraltion takes place: the two
‘compounds decampofe each other: theacid unites
with the cals of tin, and the phlogifton with the
calx of mercury; for the tin carried over in the
* fuming liquor is not tin in its metallic form, but
~ the calx of tin; and the mercury is actually re-
vived. So far, I think, we ftand upon firm
ground.  But this fioking [pirit is. found to poflfs
the fingular property of producing marine @ther
in diftillation with fpiric of -wine; which =ther
cannot be obtained by means of marine acid, as
is vitriolic aud nitrous ®thers by diftillation with
-vinous fpirit. Fhis fa& is much more difficult of
’cxplanatxon however, iz arduis, &c. Inthe ge«
neration of ®iher, probably the fpirit of wine is
deprived of a part of its phlogifton by vitriolic or
nitrous acid, both which, when highly concen-
tratcd attra& that principle with great avidity.
A aa The
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The marine acid cannot il phlpgifton from
{pirit of wine, becaufe it holds phlogifton 2s a
conftituent principle ; therefore with this acid no
zther 1s produced But the liquor of Libavius
with fpirit of wine produces ather; and hence [
prefume that this fmoking liquor, is dephlo 0‘1&‘-
cated marine acid, and which was dephlogifticated
in the procefs by the calx of mercury, which nat
finding a fufficient quantity in the fmall propor- .
tion of tin, took what was farther wanting to its
{aturation from the acid, the union of the acid
with its conftituent phlogifton being broken by
the attraction of the calx of tin to its acid prin-
ciple, and of the calx of mercury to its phlogifton.
In refutation of this hypothefis, I fhall’ be told,
that marine =ther has.been actually produced
without this fmoking fpirit. 1 do not deny the
fa@ ; but | am not convinced that the marine acid
was not dephlogifticated in the procefs,
LIQUOR (mineral anodyne) of Hoffinan.  This
German phyfician, not having left behind him
his receipt for making this famous anodyne hquor,
which is not in the {malleft degree anodyune, we
know nothing certain either of the ingredients or
their proportion. Some writers tell us, it was
made by diftilling nitrous acid with fpirit of wine, .
and adding to the liquor thus obtained, a fmall
quantity of oil of cloves. If this be true, it was
a kind of nitrous zther, or rather fweer Jpirit of
mitre. But, in the chemical diclionary we are
told,
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~told, that it,is made by mixing an ounce of the
,f.piri‘t'whi'ch rifes firtt in the diftillation of vitriolic
mther, with the fame quantity of the ther which
follows, and twelve drops of the oil which rifes
after the ®ther has pafied. If this be the proper
rgc:ipt, this anodyne liquor is no more than the
fpiritus vitrioli dulgis of the fhops. :

LITHARGE, p. 8s. This femi-vitrification
of lead is ufed in various arts, and is generally
purchafed of the refiners. It is the calx of lead,
mixed with parts of other fcorified imperfect
metals, that floats on the furface of filver in cupel-
lation. The difference of colaur is chiefly owing
to the different degree of heat it has fultained.

- LIVER of antimony, is antimony dcflagrated
with an equal weight of nitre. It is the crocus an-
timonii of the London Difpenfatory.

LIVER of arfenic, isa combination of fixed al-
kali with white arfenic. It is made by faturating
a ftrong folution of the alkali in water with
powdered arfenic ; to what purpofe I know not.

LIVER of fulphur, is a combination of fulphur
with fixed vegetable alkali. It may be made
either lfy melting equél parts in a crucible, or by
boiling fulphur in a ftrong folution of fixed alkali
A0 water, filtring and evaporating to drynefs.
The firft of thefe methods is moft expeditious,
and therefore generally ufed. This combination
M. Macquer confiders as an obvious example of

his generdl gule, ¢ that compounds partake of
the

>
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the properties of the fubftances of waeh they are
compofed i) fhould rather have conﬁdered it as
an example of the contrary. M. Macquer 15 alfa
miftaken in fuppofing that the hepatic gas which
ifTues from the Liver of fulphur, when heated, or
when decompofed by an acid, is the phlogifton
of the fulphur feparated from the vitriolic acid,
in confequence of their power of adhefion being
weakened by their combination with the alkali.
- This gas appears from Mr. Kirwan’s experiments,
to be real {ulphur valatilized by heat. Another
of M. Macquer’s axioms is, that * the lefs ﬁm;')lgr
any bodies are, the lefs firongly they are capable
of adhering to other bodies.”—And he produceg
as an example of this truth, the feparation of the
alkali in liver of fulphur by a weaker acid, from
the fulphur which contains a ftronger. Now this
1s certainly no example; for the weaker acid in
this inftance, feparates the alkali from the fulphur,
and not from the.vitriolic acid, with which, as an
acid, the alkali 1s not at all united.

LIXIVIAL Jalts are fixed alkalis obtained by
lixiviation ; e. by wafthing vegetable athes wit!
water, and fubfequent evaporatlon. ;

LIXIVIUM. Le. Itis a folution of ﬁxed
alkali in water, rendered cauftic by quicklime,
It has lately been much ufed as a medicine for the.
ftone, confiderably diluted in veal broth, or other
vehicle.  This ley is generally made with equal
weights of potath and quicklime, Boiled with

: .aboug
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; abﬁut a thlf'd of its meafurc of oil, it coaeulates
mto foap, whlch is pute or impure accordmg to,
the oil employed '

LOGWOOD communicates to water, in feveral
hours borlmg,‘ a dark blue colour. This decoc
tion is ufed in dying woollens black,; which co-

- Jour, without logwood, has a difagreeable brown

tinge. The wool, or cloth, being firft dyed blue

with indigo'of woad, is bo}i']ed in a folution of
galls, and afterwards in the logwood-decoction,
with a proper quantity of copperas. The pro-
portions are for a hundred pounds of wool,
301b. of logwood 51b. of €bppeeas, and 5 1b.

‘of galls. & - -

" TLogwood is alfo a principle drug in dymg hats.
A hundred pounds of this wood, with 12 1b. of
gum, and 6 lb. of galls, is boiled, in a fufficient
quantity of water, for fix hours. Six pounds of
verdigrife and ten of green vitriol are now added,
and the liquor kept ﬁmmermo tiil thefe ingredi-
ents are diffolved and properly diffufed. Twelve

~dozen of hats, on their blocks, are then put in

~ and kept down by crofs bars about an hour. They

: Larel now taken out, and the fame quantity {upply.
their place in the dye, whilft the firft parcel are
airing ; and thus they are alternately dipped and
aired eight times : the llquor being each time re-

- frefhed by a lefs quannty of the fame ingre-

dxents
LUMI-
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LUMINARY, pocket. A {mall tin box con-
taining a few matches, an iron pin, a bit of wax
candle, and a little bottle filled with phofphorus..
When ycu want to produce a light, you plunge
the match into the bottle, fo as to caufe a flight
fri¢tion againft the phofphorus. The ufe of the
iron pin is to rub the phofphorus a little harder in
cale it does not immediately light the match.
The method of fafely putting the phofphorus into
the bettle, and of giving it the property of burn-
ing as foon as it comes in contadt with the exter-
nal air, is as follows ; take a cylindrical piece of
phofphorus, and, having wiped it dry with a bit
of old linen, cut it longitudinally into four, fix,
or eight pieces, according to the fize of the phof-
phorus and the neck of the bottle ; which bottle,
being now filled with phofphorus, muft be left
open for three or four hours, more or lefs, ac-
cording to the temperature of the air. By degrees
the phofphorus will lofe its tranfparency, and af-
fume a yellow or red colour. Now ftop the bot-
tle, and your pocket-luminary is fit for ufe. The
procefs may be fomewhat accelerated by blowing
into the bottle after the phofphorus is in ic.

There is another method of preparing this lu-
minary, by putting the phofphorus into the bot-
tle moift, and expelling the water by heat: but
this operation is attended with fome danger. For
the preparation of pholphorus, fee Phofphorus.

LUNA

©
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LuNna QORNEA is a combination of marine
acid and filver. It is called luna, becaufe in the
fanciful days of alchemy, they give to filver the
name of the moon, and cornes, becaufe this com-
bination, expofed to a hot fire; melts into a horn-
like fubftance, as chemifts report.
~ This Juna cornea is produced by diffolving filver

10 nitrous acid, and precipitating with the marine;
for though this metal diffolves much more readi-
- ly in the former, yet it prefers the latter to every
other menftruum. 'Margra'af, Baumé, and other
‘eminent chemifts, have taken great pains to dif-
cover the beft method of reducing this calx of fil-
‘ver.  Somie tell us, that diftillation of an amal-
gam with mercury, will do the bufinefs: others
fay, the filver may be reduced by fufion with
fixed alkali. ZLuna cornea is, to the beft of my
knowledge, of no other ufe than to filver the dial-
plates of clocks, which is done by mixing it with
fea-falt and tartar, and rubbing the mixture on

the brafs plate previoufly heated.

LUTE. In various chemical operations it is
nieceffary to cover the juncture of the two vefiels
employed, fo as to prevent the exit of the volatile
matter produced in the procefs. The plaftic:
compofitions ufed for this purpofe, are properly
ealled Jutes, But this term is alfo applied to the
fubftance with which glafs retorts are covered, to
‘enable them: to faftain a violent degree of heat ;

and not improperly, becaule the famc compoﬁ-
tion
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tion is frequently apphed to both ufes. Such 4
Yariety of compofitions have been remmmended
by different chemifts, that one would imagine
any thing capable of forming a plaﬂic body wouid :
- .anfwer the purpofe.

For fecuring the JUn&ure of ulafs veﬁ'e!s, when
the vapour to be confined is mere water, flips of
wet bladder; or of paper; or of linen dipped in ét ‘
thin pafte of flour and water, is {ufficient.

A lute of greater fecurity is compofed of quick-
lime made into a pafte with whites of eggs.

A fat lute, for the retention of very: corroﬁve
yapours, is made by beating in a mortar dried
clay finely powdered and fifted, with drying lin=
feed oil, fo as to form a pafte, which; when ap-
plied to theJuné‘mre, muft be covered with ﬂzp§
of linen dipped in the lute laft mentioned.

A lute for coating the outfide of glafs retorts;
may be made by mi.,incr clay with horfe-dung, ot
with cqual parts of brlclf duft add clay beat up
with cow’s hair.

In chemical operations where elattic fluids aré
to be confined; a lute compofed of powdcred
lime mixed with liquid glue; or equal parts of
clay and fand, will anfwa-r the purpofe. _

The cracks in glafs chemical veffels may be ef-
feGtually fecured (if Doffie is to be depended
upon) by a mixture of grated Suffolk cheefe, with
an equal quantity of - qmckhmc and Iklm milk,
fpread on a flip of linen, .

MACE

Il
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: MACE is the membrane which immediately
covers the fhell of the nutmeg. Diftilled wich
water, it yields an oil more volatile than that
from nutmegs, and by expreffion an oil moré
fluid. Spirit of wine, by infufion, extracts all its
flavour and virtues. T i
"MACE, oil of. There are three forts of oily
{ubftances fo called, but which are really obtain-
ed from putmegs. That which comes in jars
from the Eaft Indies is the-beft. Itis a thick oil
of the colour and fmell of mace. The fecond fort;
which is in the form of flat cakes, comes from
Holland, and is confequently adulterated. The
third fort, Dr. Lewis fays, is a comipofition of
fevum, palm oil, 8ec. flavoured with oil of
nutmeg. :
~ MACERATION. Ia chemiftry, by macer4-
 tion is propeily meant the fteeping of a folid body
in a fluid, warm or eold, with an intention to
foften: it. M. Macquer confines maceration 1@
cold water, that being the only difference, he fays;
between maceration and digeftion. © Now 1 con-
ceive, that this is not the diftin€ion between thefe
two operations. Digeltion, it is true, always
fuppofes heat; but I can with equal propriety,
_ order an herb ta be macerated in ¢o/d or in wai#
water.. The diftin@tion between digeftion and
maceration is, that in the firft there is an inten-
tion to impregnate the fluid ; in the latter, no-
thing more is meant than to foften the folid, fre-
' quently

- o
N
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quently as a preparative to a fubfequent protefs.
In the Cyclopedia we find three different fignifica-
tions of maceration, all which are evideatly wrong.
Firft, he tells us; it is the operation of diffulving
a folid body in water: fecond, it is infufion in
order to a folution of the principles of ‘the body -
infufed s third, it is digefion in the heat of the
fun. : 25 :

MADDER is a root ufed in dying. To wool,
previoufly boiled with tartar and alum, it gives
a permanent, butnot a very bright, red. The pro-
portion is half a pound of madder to each pound
of wool.  Mixed with a fmall quantity of co-
chineal it produces what dyers call a half {carler,
Blue cloth; prepared as ufual with alum and tar-
tar, and then dipped in the madder-vat, becomes
black; with fomewhat of a brownifh tinge.
Linen Jor cotton firft ftained yellow by a folution
of iron in four ftrong beer; receives a purple, al-
moft black, from a decoétion &f madder; or a
light purple, if the yellow ftain was light; or, if
prepared with a folution of alum and fugar of lead,
a red colour, . ;

M. Margraaf, of Berlin, produced a fine red
lake for the ufe of painters, by boiling two ounces
of madder with the fame quantity of alum, in fix
quarts of diftilled water, and precipitating with a
clear folution of falt of rartar.

1f fowls or pigs, &c. be fed with madder, their
bones will in alittle time be dyed red.
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L%ZGISTERY A ’word frequently ufed by
ancxent “chemifts ‘but without any determinate
.meamng ‘M. Boyle defines it, a body converted.
by fome ad'd]tament, into a body of a different
-kmd3 as iron into vitriol, &c. Some have called
'rc‘ﬁnous exzr.a&s and calcareons earths, by this
_ ndmulous name, ‘but itis. ‘more generally applied
to metallic precipitates. ' At prefcnt it {feems con-
‘fined to bifmuth, benzoin, and tin. ;<1 . .

' MAGISTERY of Bifmuth, is the calx of this
fcm: metal precipitated from its folution in nit-
rous acid by the addition of water; for nitrous
acid diluted with water cannot hold. bifmuth in
folut;on. _ This calx may alfo be prec;pltatcd by ..
alkaline falts; becaufe acids prefer alkalis to
metals ; but the precipitate obtained by means of
fixed alkali; is not quite {o white as that procured
by precipitation with water : « The, caufe of this
(fays M. Macquer) is that the calx of bifmuth
very eafily recovers its phlogifton : ‘alkalis, how-
ever pure, always contain fome {uperabundant in-
flammable matter, and apply it to the metallic
calces which are precipitated.”  Chem. Dict.—If
it were not for the pun, I fhould call this a pre-
cipitate conclufion: It feems very extraordinary,
that fixed alkali; containing fupcrabundant in-
ﬂamm;ble matter, {hould, when laid on a red-
hot iron; exhibit neither flame®nor fmoke ; nors

in any other experiment, thew the leaft fign of in-

flammability, The truth is, that in, this prcca—
B b pitauon

-
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pitation of bifmuth with Qlkalis, thete is no phlo~
gifton in the cafe. If cauftic glxed alkalx be ufed,
the alkali unites with the acid, and the ealx falls
down, combined with water only : if mild alkali,
a double attrattion takes place; the acid com-
bines with the alkali, and the fixable air with the
calx. If an hundred grains of bifmuth were dif-
" folved, the calx precipitated by water will weigh
113 ; with cauftic mineral alkali, 125; withmild
miineral alkali, 130. But if, according .to
‘M. Macquer’s hypothefis, the bifmuth be preci-
pitated by a fubftance fuperabundantly loaded
with phlogifton, how comes it to pafs that the
precipitate is a calx, and not the metal re-
vived ?
~ The principal ufe of this magifiery is to daub
upon the necks and faces of fine ladies, to hide a
brown fkin.

MAGISTERY of Benzoin. - See Milk of Rofes.

MAGISTERY of 7in, 1s a white powder pre-
cipitated, from a folution of this metal in vitrio-
lic acid, by volatile alkali, It is ufed only as a
cofmetic,

MAGNESIA alba, p. 67, 253.—al{o Bergm.
EfJays, vol. 1. p.423. Magnefia (we are told by
M. Macquer) is nothing elfe than a very much
“divided calcareous earth—¢¢ which by calcination
‘acquires the properties of quicklime.” — His
tranflator fets him right in a note, and M. Mac-
quer himfelf appears, in the laft addmons to his

dic-
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di&ionaty, to have difcovered the truth and im-
portance of Dr. Biack’s?ﬂvﬂcm, for want of which
difcovery he had been fo frequently mifled.

~ Magnefia alba obtained by art, for it is never
an uncombined natural producton, confifts of
about half earth, one quarter aerial acid, and the
other quarter of water. Fofiils containing this
earth in a notable proportion, conftiture the mu-
7iatic_gens in° Mr. Kirwad’s admirable fyltem;
they are thefe : fpuma maris, featites, foap-rock, af-
' beftos, amianthus, ﬂrpe;éiine, venetian talc.  From
fome late experiments, the eatth of magnefia ap-
pears to be a conftituent principle of mineral
alkali. ; '

" MAGNET. An ore of iron, its attra&tion to
which metal is well known. Its chemical proper-
ties have not been accurately examined.

MALT is grain, of any kind, in a ftate of be-
ginning vegetation. Barley is the grain com-
monly ufed in this kingdom : it is made to vege-
tate, germinate, or fprout, by foaking it in water
for two or three days, till the grain is confider-
ably fwelled : it is then fpread to drain, and frf:-
quently turned : after which it is throw.n up in
heaps to heat, and finally dried on a kiln. By
this procefs the grain acquires a confiderable de-
gree of (weetnefs ; that is, a faccharine matter is
generated, which, by fermentation, produces a
vinous fpirit. Ale and beer are, in fadt, malt-
wines, which, by diftillation, yield the fame ar-

. Bbz2 dent
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dent fpirit as that which® is pbtarmed_"from wine
made by fermentmcr theJmce of t jrape. NI?I,C
{pirit differs from rum or brangy in ﬁa‘vo‘ur onjy 3
which ﬂavour bemo loft in farther rc 1ﬁcatton,
the alkohal, or fpmt of wine, thamed from any
of thefe, is in. compoﬁxmon and chemlcal proper-
ties precd}:ly the fame.

MANGANESE, p. 112, 202. This mineral
contains a very {mall proportion of ph]ogx&on,
and is therefore ﬁngu]ar]y ufeful in dephlogifti-
cating the marine acid, in which it is entirely fo-
luble. A very complcte eﬁ'ay on mancanefe the
reader will find in Scheele’s Effays, tranﬂated into
Englith, p. 67. See alfo Kjrw. Min. Part 4.
chap. 15. : ko t g

MARBLE. Marbles are - calcareous ftomes
capable of being polithed, 'They are of various
colours, .and  are vanouﬂy combined with other
earths, and frequently with iron. The fpecific
gravity of marble is about 3,7. Kirw. Min.
calcar. gen. oY
. MARCASITE. Every glittering ore or py-
rites, has been commonly called marcafire. Wal-
lerius includes under this demination, fuch py-
rites only as have a regular form. Mr. Kirwan
confines it to a white, grey, or bluifh-grey py-
rites, in which iron is mineralized by fulphur and
arfenic. - It may be analized by digeftion in ma-
rine acid, to whiech fome nitrous acid muft be

gra-

6
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gradually addcd to preyent the deﬂru&mn of [he
fulphur.

“MARL is a mlxture of chalk and clay; or, to
fpeak in the language of chemifiry, of calcareous’
and argillaceous earth; which argillaceous carth,
it muft be remembered, confifts of at leaft half
flint.  Marl, which contains 50 per cent. or more
of chalk, is of the calcareous genus; if lefs, it is
called argillaceons marl. The firft of thele effer-
vefces with acids, burns to lime, and vitrifies in
a ftrong heat. If marl be found to lofe 16 parts
from 100 by folution in any acid, it belongs to
the argillaceous genus: the matter loft is aerial
acid. ‘Kirw. Min. chap. 6. & 7. Al that has
been formerly written on this fubjeét, fyﬁematlcal-
ly,gmerits no attention.—The great Dr. Johnfon
in his wonderful Ditionary of thc Englith lan-
guage, tells us, that ¢ marl is 'a kind of clay
which is become fatter, and of a more enriching
quality, by a better fermentation.” Poor ]ohn-
fon knew nothing of the matter: he copied this
ftuff from Quincy, who was as ignorant of natural
hiftory as himfelf.  From this,' and from many
other examples in Johnfon, I fhould conclude, if
I were not myfelf now in the very alt of writing a
I.exicon, that no man fhould dare to complle a
ditionary, even of words, who does not pof-
{fefs a confiderable degree of univerfal know-

ledge,
L Bb 3 MARS,
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-MARS, in chemifry, :fnd in phhri’dacy, means
iron : thus, mars faccharatys | is iron filings covcrcd
with fugar by boiling them together: mars - Jolu-
bilis is iron filings ground with tartar mto a fine
powder, &c.

MASTIC is a refin folyble only in fpmt of
wine. Itcis ufed as a yarnith.

MATRASS is a globular bottle with a long
neck, called alfo a dolr-pead. It is ufed in vari-
ous chemical operations, but particularly for di-
geftion.

MATRIX applied o ores, is the ftone or
earth in which they are found em_rel(_)p_cd from
thefe the ores are feparated either by mechanical
or chemical means, appropriated to the nature of
the matrix and of the oye.

MATT, in fmelting of ores, is that' mafs of
metal which feparates f'rorn the fcorea in what is
called crude fufion; that is, {melting without
previous roatting. This matf contains fulphur
combined with the regulus, from which fulphur
it muft be freed by repeated roalting, previoys to
the fecond fufion.” \

MATTER, p. 1.

MEASURES unfortupately vary, not on]y in
every country, but often in different provinces of
the fame country. An Englith chemift fhould
know that

An Englifh wine pint contains one pound of

diftilled water, and meafures 28,875 cubic
inches, ~
A French
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A French pint'is two Englifh pints. -

A Scotifh pint coptains 109 cubic inches,

The French chopine is the Englifh pint.

The demi-fetier is the Englith half-piat.

The poigon is the Epglith quarter of a pint, or

 four Paris ounces, which differ only in the
proportion of 63 to 64 from our Troy ounce.
See the word Kanne. ?

Air, or gas, of what kipd foever, is meafured
by cubic inches; thatis, the cylinder in which’
the air is confined, meafured internally from the
furface of the water or mercury, to the roof, con-
tains fo many cubic inches. Cylindrical vefiels,
which are generally ufed for this purpofe, are very
eafily meafured, by the following rule : multiply
the area by the perpendicular height. Now the
area is found by multiplying half the diameter by
half the circumference, which is to the diameter
as 22 to 7 nearly ; or {till nearer, as 100 to 374.
But, by way of ocxample, to ufe {mall numbers,
and to avoid frations, we will take the diameter
to the cir(;umfe}cncg: as ¥to 3. Qur cylinder we
;7vill {fuppofe is 18 inches deep, and its internal
djameter is exactly 8 inches its circumference
therefore is 24 inches, half of which being mul-
tiplied by 4, which is half the diameter, gives 48
for the area, and 48 multiplied by 18, the depth
of the veflel, gives the number of fquare inches

~ of gas contained in the cylinder, viz. 864.
7 ¢ Bbs MEN-



y56 MENSTRUUM

MENSTRUUM is the ﬂutd in which arﬁehd
body is diffolved: thus water is a menftruum for
falts and gums ; fpirit of wine for refins, &c

MERCURY Quickfilver, p. 81,193.

MERCURY, philafophical, or rather alchmwl
The ancient chemifts; or adepts, make frequen(:
ufe of the word mercury in their writings, evi-
dently without knowing what they meant.

MERCURIFICATION is an operation: by
which the alchemifts pretended to extract from
other metals the mercurial principle, or to tranf-
mute them into mercury. This norifenfe is quite
out of date.

METALS, p. 69. Kirw. Min, P, 4 chap 1.

MICA. Authors have almoft univerfally con-
founded mica with talc, from which however it
differs effentially. Talk is a compofition of mag-
nefia, flint, and clay, and is foapy to the touch.
"Mica is not foapy to the touch, and, befides con-
taining a lefs proportion of magnefia, has in its
compofition about 14 partsin 100 of calx of iron.
It is of various colours; its texture is always fealy;
it does not cffervefge with acids becaufe the mag-
nefia is pure; but after calcination with four
times its weight of fixed alkali, it effervefces vio-
lently, the magnefia being now faturated with
aerial acid from the alkali. The colourlefs mica
is fufible with borax, and the coloured melts per
Je 1n a very ftrong heat,

In
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.é‘-ﬂ’—l‘n the Cb&’miﬁﬂl) Dz’ﬁz’am;y, there is a note to
mica (2 word omitted by the author) in which we
are told, that itis neither a calcareous, filiceous,
 argillaceous, ‘nor gypfeous earth. Very trues
but it is a mixture of the three firft wich a little
iron. " As to gypfeous earth, the writer of the
note knew very well that itis calcareous earth, and
nothing elfe. ;

““MILK. Authors tell us, that milk is an ani-
mal emulfion : that is, milk is milk. T fuppofe
they meant to fay, that emulfions are artificial

milks. “Emulfions, we know, are made by mix-

ing, in a mortar, oil, mucilage, and water; or,

by'grin'ding;“viith water, feeds that contain the

other two ingredients. But the conftituent parts

of milk are, butter, cheefe, fugar of milk, fome

extraQive matter, common falt, and water. Thefe

conftituents may be farther analized.

It is well known that any acid added to milk,
with the affiftance of heat, will produce a perfect
feparation of the curd or che;fe.-—Why ?—Be-
caufe a part of the acid combines with the curd,
and this compound requires more water for its fo-
lution than is contained in the milk.

About a tenth part of this cheefe is an infoluble
earch, which is the univerfal animal earth, con-
fiting of phofphoric acid fuperfaturated with
lime. ;

The whey of milk contains an effential falt,

animal earth, fugar of milk, marine acid comé
aisd bine
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bined with vegetable alkaliy fome mucilage, and
the acid of milk. Two of thefe conftituents of
whey may be obtained {eparate in fufficient -
quantity, viz. the fugar and the acid of milk,
To feparate the fugar, nothing more is required
than to evaporate the whey, previoufly clarified
and filtered, to about one fourth, and then to fet
it in a cool place to cryftallize. This is fugar of
miik, which may be refined by two or three times
rediffolving and eryftallizing.  To obtain the
acid, a much more troublefome procefs is necef-
fary, Firft, the milk muft ftand a fortnight, and
the four whey be then feparated by filtration.
This whey muft be evaporated to about an eighth,
and again filtered. = To feparate the animal earth,
the four whey muft be faturated with Jime, then
filtered, and the lime precipitated by the acid of
fugar, Now, in order to get rid of the fugar of
milk, with the other heterogencous matter, the
fuid muft be evaporated to the confiftence of
houey, and then diffolved in highly rectified {pirit
of wine, which, being feparated, by diftillation
from. the acid of milk, leaves it ip the retort per-
fetly pure. See p.jg2. | ok
Belides this acid thus obtained from four whey,
another acid may be estratted from the fugar
above mentioned, by the following procefs.—
‘Take any quantity of fugar of milk; put it into
a large retort, and add five times its weighe of
diluted nitrous acid ; adapt. it to a receiver, not
clofely luted, and place it in a fand-bath., Con-
finue

(3
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tinue the diftillation till the fluid in the retort be-
comes yellowith,' \Now remove it from the fire,
and when it is cool, pour into the retort a quan-
tity of water {ufficient to diffolve the mafs, and
pafs the folution through a filter. The powder
which remains on the filter is the acid falc re-
quired. It may be purified by repeated folution
and ceyftallization. The properties of this acid
are thefe—It effervefces with abforbent earths;
it reddens the tinfture of turnfol ; with alkalis it
forms neutral falts ; with earths it forms falts in-
foluble in water ; it takes barytes and lime from
marine or nitrous acid, but not gypfum ; with
metallic earths it forms falts infoluble in water;
it precipitates filver, mercury, and lead from nit-
rous acid: the neutral falts, formed by this acid
with alkalis, decompofe all metallic folutions.

Milk of different animals differs in the propor-
tions of its contents. Cows milk contains moft
curd and leaftsfugar; goats milk, a little lefs
curd, and a little more fugar; women and affes
milk contain a little more than half the quantity
of curd which is in cows milk, and five times the
quantity of fugar. '

MILK of Lime. Lime fufpended in water.

MILK of Rofes, is Benzoin diffolved in fpirxt_of
wine, and afterwards diluted with a large quantity
of rofe-water. ;

MILK of Sulpbur. Sulphur prccipitated., fjrox-n
a folution of liver of fulphur in water, by V“”Ol_‘c
acid. - It differs from common brimftone only 1n

being white. : MINIUM,
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MINIUM. Red Lead, is a calx of this metal
prepared by burning in a reve;beratory furnace.
It is ufed in common as a coarfe paint, and for -
other purpofes ; but it has lately rifen into diftine-
tion, ‘in confequencc of its property of yielding
pure air in diftillation, per /e, or wn:h vitriolic o
nitrous acid. )

MOLYBDZENA appears, from Scheele’s Ex-
penments, to be a peculiar acid mineralized by |
fulphur. It has been generally confounded with:
plumbago (black-lead) but its laminz are larger,

~ brighter, and flightly flexible; befides, in che-
mical properties they are effentially different.
The fpecific gravity of molybd=na 1s 4,569. It
is fomewhat more than half {fulphur.  Thefe con-
flituents are feparated by repeated diftillation with.
nitrous acid : the remaining white calx is the mo-
lybdenous acid, the fpecific gravity of which is
3,460. It poffefles the general properties of
acids, but requires near 600 timgs its weight of
water to diffolve it.  Diftilled with fulphur it re-
produces molybdena. Notwithftanding all this,
it is certainly a metallic earth, if it be true, as we
are informed, that it has lately' been reduced to a
regulus,

MORTAR. The beflt mortars for thlo{bphl~
cal chemiftry are thofe made by Mr. Wedge-
wood.

MO‘{TAR a cement ufed in building. From
the flony hardnefs of the mortar found in ancient

- build-

L



buildin?gs:,fit,is fuppofed that our forefathers pof-
feffed fome fecret ih the compofition, with which
we are unacquainted. <“The lime (fays our Cyclo-
p=dia) ufed in the ancient mortar, is faid to have
been burnt from the hardeft ftones, or often from
fragments of marble.”’—Did not the editor know,
that the hardeft ftones will not burn to lime, and
that marble is fo common a lime-ftone, thac it is
+ Conftantly brought from Ireland to Wales, by the
coal-fhips, as ballaft, and there burnt for lime ?
Common mortar, we all know, is a mixture of
lime, fand, and water. = Various attempts have
been made to improve this compofition. Patents
have been obtained for making mortar to cover
‘walls, that fhould laft for ever, and in two or
three years it has all tumbled down. Some
writers lay great firefs on the kind of fand. Mor-
tar madc' with fea-fand, 1 have been tofd, never
dries. Authors differ as to the proportions of
fand and lime : common mortar is generally made’
with two parts lime to three of fand. "
Doffie, in his Memoirs of Agriculture, vol. 2. te-
‘veals a fecret for making a mortar, cement, or
pla&er, as durable as that of the ancients. It is
“this: to one part lime add three parts fine fand ;
flake it gradually, and ufe it whilt hot.  The
lime, he tells us, muft be made of limeftone,
thells, or marble.—What elfe would he make ic
of ? Lime is calcaréous earth deprived ofits aerial
adto s : acid,
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acid, and is the fame fubftance, make it of what
you will.  Lime cannot be made of V.ar_;y,__,_f_:tpnc_;f or
other matter, that is not compofed of mild calca- -
reous earth. s

In the year 1774, was announced at Paris, by
order of the King, M. Loriot’s fecret for making
mortar, thus.—Mix together eight parts of fine
river-fand, * four parts of fine brick-duft, with
three parts of powdered quicklime. Blcndv“:t__hjs
powder with as much old flaked lime and water”
as will make the whole of a proper confiftence,
and you will have a very bad mortar. The pro-
portion of new lime is infufficient to corrett the
bad quality of the old.

Dr. Higgins, in 1779, obtained a patent for
a ftucco of his own invention, which, he fays,
exceeds Portland ftone in hardnefs. It confifts of
one part lime, one part powder of calcined bones,
with feven parts of clean fand, made into a ce-
ment with lime-water. '

The Do&or is of opinion, that the binding
quality of lime is.owing to its deprivation of fix-
able air in burning, and that it hardens not in
confequence of evaporation, but of the reabforp-
tion of fixable air from the atmofphere. This
feers a rational theory : lime falls to powder be-
caufe it has loft its vinculum, fixable air; which
vinculum it recovers from the atmofphere, and
becomes again a hard ftone. We will put this

theory to the teft of experiment. ,
: I fruck
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- I ftruck off fome imortar from old brickbats,
- which probably was made at lealt fifty or fixty
years ago. Four ounces (1920 grains) of this
. mortar, reduced to a powder, I threw into a tea-
kettle of water that had previoufly boiled an hour
or more.  The boiling was continued two hours
longer. There remained now about a pint of
liquor, which I poured off into a bafon, and re-
*fp@tedly putting frefh water into the kettle and
pouring it out, till it came off perfectly elear; the
fand, &c. which remained, was freed from every
kind of matter that water will fufpend or diffolve:
This refiduum appeared to confift of fand of very
different degrees of finenefs, mist with hard bits
of lime: it weighed, when quite dry, 137§
grains ; fo that I kad loft either by evaporation,
folution, or fufpenfion, 545 grains of the original
weight. Now, in order to feparate the fand from
the mild calcareous earth, and to determine their
refpe@ive quantities, I poured vitriolic acid upon
it, till there was no longer any effervefcence.
Thus the calcareous earth was converted into gyp-
fum, which I wafhed away by repeated effufions
of hot water, and having made the remaining fand
perfetly dry, 1 found that it weighed 1070 grains;
{o that there was among this fand, 305 grains of
calcareous earth, which either had secovered its
aerial acid, or had never loft it in burning.
The water in which the lime was boiled, added
to the wafhings of the refiduum, was immediate-
. ly
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ly filtered. What remained apon the filter, bemg ;
well dried, weighed 280" ‘grains. Half a dram,
(30 grains) of this fubftance, I put into fome di-
luted nitrousacid. A violent effervefcence enfu-
ed. Asfoon as it was over, I threw the folution
into a quart of water, which, next morning, I
pafled” through filtring paper, on which paper :
there remained an earth that, when perfe&tly dry,
weighed 1o grains. Now, as 10 is to 30, fo'ls
93 to 280, the whole quantity that remained on
the filtre. One third, therefore, of the matter
fufpended in the water in which the lime was
boiled, I concluded was not calcareous earth, be-
caufe it did not diffolve in the nitrous acid ; and
hence there remains only two thirds (187 grains,)
of mild calcareous earth, which added to the 105
grains before diffolved by the vitriolic acid, makes
292 grains, ' ’

Now we are to recolle® that the original
weight of the old lime was 1920 gramns, and that
the fand which it contained weighed 1375 grains:
the deficiency, therefore; is §45 grains, which, -
according to Dr. Higgins, fhould be all mild
calcareous earth. But if my experiments be juft,
all that we can difcover of that earth amounts to
no more than 292 grains; fo that there remains
2§3 grains hot accounted for: and if from the
above 292 grains, we fubtraét the quantity of
mild calcareous earth probably mixed with' the
lime, which is feldom f{ufficiently burnt, or ufed

: ~R im-
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.hmedidtely, we may, T think, fairly conclude,
that not more than half the lime has, by regaining
fized air, returned to its original ftate, and that
the deficient 253 grains were lime unchanged,
which difiolved in the boiling. :

On the fuppofition that mortar regaigs its fixed
air from the atmofphere, we are told that it thould
be ‘ufed as foon as poffible after it is made. To
try the truth of this opinion, I took 30 grains of
mortar that had remained in a heap four years,
and threw it into a quart of cold water. [ filtred
the whole, and there remained on the filter 22
grains ; confequently ¢ight crains were diffolved,
which eight grains muft have been pure lime:
On the remaining 22 grains I poured vitriolic
acid to faturation. I then mixed the folution
with a quantity of water more than fufficient to
diffolve the felenites ; filtered again; and obtain-
ed nine grains of fine dry fand; fo that the mat-
ter which the vitriolic acid had diffolved weighed
13 grains.

Still farther to illuftrate this matter, I took 120
grains of freth mortar, made with one third lime
and two thirds road fand, which are the common

: ingrediems and proportions for mortar in - this
neighbourhood. Thefe 120 grains, when per-
fectly dry, weighed exaltly go: fo that mortar,
moiftened for immediate ufe, contains about one

fourth of its weight of water.
(B Thirty
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Thlrty orains of this frefh mortar well dr!ed
were treated exaily as the old mortar 1a~the_la{’c
experiment. 1 threw it into a quart of cold wa-
ter; fltered, dried what remained ‘on the filter,
and to-my very great furprife fotind that it weigh-
ed Birty gr ains : fo that in this frefh mortar,
~ which' was fent to me by a neighbouring builder,

there was not an atom of lime, Probably the
- lime, or rather lime-ftone, of which this mortar
was made, had been {o long from the kiln as to
have recovered all the fixable air which it loft in
the burning. But to determine the quantity of
" fand in this compofition, I poured on to thefe 30
grains a fufficient quantity of vitriolie: acid, wath-
ed away the foluble and fufpenfible matter, and
obtained of real fand 15 grains : fo that the defi-
eient 15 grains were ‘mild calcareous earth, and
other earth in the road-fand ufed in making the
mortar. ol '

-1 was fo much furprized at the refult of the laft
experiment, that I began to think I had made
fome miftake in weighing the mortar which I had
examined. I deteymined: therefore, to repeat
the procefs with ftri& attention, and fomewhat
more circumftantially. |

1.. Having carefully dried, pulverized, and
then weighed 30 grains of the fame frefh mortar,
I put itiinto a quart decanter full of pure water,
fhook it well, and let it reft an hour. The defign
of this part of the procefs was to diflolve the lime,

which

(-}
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wTuch 1s the only m’oxedlent in mortar that water

will dxﬁ"g)lve, and of which I know that water will

diffolve about a feven-hundredch part of its own

weight. Now as the mortar in queltion was made

thh two-thirds. goad fand our 30 orams could
not ;pofﬁbly contain more than ten grains of Jime,

which ten grains would diffolve in 70co g orains of

water, equal to 14 ounces and a half nearly : the

quart of water therefore would have diffolved

- more than double the quantiry. I now filtered .
" this #o folution of lime ; dried what remained on.

 the filter, and found that it weighed very neatly

30 grains as before.

Q&Thefe 30 grams, confifting of matter not
folublc in water, were {ubmitted to the teft of
ﬁrono fpmt of nitre, which, when the effervef-
cence cealed, I diluted with water and pafied the
folution through ﬁltermo paper. Nitrous acid
diffolves all earths except the filiccous, that is,
flint or fand ; for’ the particles of fand are fmall
flints. This fand, thus feparated from all other
matter, and well dried, weighed exally 15 grains;
fo that 15 grains were diffolved by the {pirit of
nitre, wh1ch 15 grains were probably mild calca-
reous earth and clay.

What do we learn from this inveﬁigation?
= 1. - Fhat <half or gehis  mortar is fande —
2. That one fixth is clay, fuppofing that two
thlrds of road-fand were ufed.—3. Thatone third
is mild calcareous earth.—And, hmv that 1t

E.c 2 con-
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contains no lime at all. Now if, lime be the
principle in mortar which gives it the quality of
binding bricks or ftones tooether what wonder
that the bridges built over rm;lc:ts, in a part of
the kmcrdom to which ‘the lime, %fter being burnt,
is brought_ from a confiderable diftance, fhould
be ﬁequently carried away by torrents of water ?
—For lime is every moment imbibing fixed air,
and thereby fpeedily returnmg to its original ftate
_of lime- ftone. ¥

“There is yet another obfervation of feeming im-
portance, which cannot have efcaped the reader
in the courfe of thefe experiments on old and frefh
mortar ¢ viz. that fand is not at all acted upon,
changed, or affected, either by lime or time. Of
what fervice, therefore, is fand in the compofi-
tion of mortar?

This article, to chemifts, will have appeared
too prolix, circumftantial, and, repetitious; but
the fvh’=4 is important, and therefore cannot be
too well underitood. ;

MOTHER-WATER, is that which remains,
in the manufacture of common falt or nitre, after
the cryftallization of thefe falts. It contains falts
compofed of the fame acids, but combined with
an earthy bais. By the addition of fixed alkali
the earth is precipitated.

MOUNTAIN BLUE, or chryfocolla, is 4 blue
calx of copper, frequently found in a loofe form,
but fometimes indurated. It contains a large

- pro=

L



*» MOUNTAIN GREEN, 33

proportion of copper, It may be analized by fo-
lution in acids, and precipitation with mineral
alkali; or, in the dry way, by melting with borax
and pitch. . Kirw. Min. P. 4. chap. 4. p. 2.

MOUNTAINsGKEEN, is a calciform ore of
copper, generally found in a loole and friable
ftate, often mixed with calcareous earth and ircn.’
A hundred parts of it contain about 72 of copper,
22 of aerial acid, and fix of water. XKirw. Min.
" Pt chap. gwip 2y

MUCILAGE, isa glutinous matter obtained
from vegetables, either in the form of gum, or
of a vifced white tranfparent fluid; foluble in wa-
ter, but not in fpirit of wine. In diftillation it
yields a very large proportion of water, a little
oil, refembling the exprefled oils of vegerables, a
ljttle acid of fugar, phlogifton, and earth.

MUFFLE, is a femi-cylindrical utenfil, re-

fembling the tllt ofa boat, made of baked clay:
its ufe is to cover cupels or tefts in the affay fur-
_ nace, to prevent the charcoal from falling into
the metal. ' Thofe ufed in London are generauy
made of Windfor-loam, and are of different
dimenfions, according to the purpafes for which
‘they are intended.

MUM, is a ftrong fweetifh liquor, brewed
chiefly of wheaten malt, with the addition of a
fiall quantity of malt made of oats, and a ligtle
flour of beans. According to the old receipt,
faid to be preferved in the tawn-houfe at Brunf-

€ ¢ g wick



wick (when Brunfwick was a frce C};f,"

T fuppofc-
at prefent there is a ducal palace, and no town-
houfe) a farago of herbs were put into the cafk
whilft in a fate of fermentation.  Probably they
loft the old receipt with zhelr‘hberty, for “tfie
mum now made at Brunfwick has not the l@aﬁ:‘
flavour of herbs of any kind. s

MUSK is, in part; foluble both in ‘fplm: of
wine and in water.

MUSTARD imparts its peculiar tafte and pun-
- gency to water only. Mufard-feed yields, by -

expreffion,- a confiderable quantity of an oil Wlth- :
out cither rafte or fmell. '

MYRRH is & gum refin, and confcquently fo-
luble both in water and in fpirit: water will dif=
folve about three fourths ; fpirit, about one third
only. Tt yields a fmall quantity of eﬁ'cntlal oil
i diftitlation.

NAPTHA is a f:a'rrant foﬁil oil which 1ITues
from certain clays in Perﬁa‘ It Is petrolium, and
what is called Barbadoes tar, in their firlt limped
ftate, . It is extremely inflammable, and, like
a;ther?' takes gold from ﬂgua regia, If long ex-
pofed to the air, it changes colour, thick_énsg and
becomes petrolium. It diffolyes fome effential oils s
but is infoluble in fpirit of wine. Its fpecific
gravity is 0,708. :

NATRON,. or netrum: foffil alkali, and no-
thing elfe. It is foundnative in China, Egypt,
and many other parts of the world; " alfo upon
damp

() -
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Nitre is generally an artificial prodd"&ion It
is formed by pourmor water on % rmx{ture of
rubbith from the ruins of old buildings (partica-
larly f’cables) with wood afhes. This lixiviation is
feveral times repeated : the liquor is then boiled
and cryftallized by cold. M. Becker, of Magde-
burg, in acpamphlet publithed in 1783, aﬂ'ures
us, that he can extral nitre at pleafure, in the
courfe of three days, from the earth of ftables and
cow-houfes, by ufing, for faturation, well puri-
fied potath. The ufe of the potafh is ta give the
proper bafis to the nitrpus acid, which in the rub-
bifh is combined with calcareous earth. The acid,

* prefering the alkali to the earth, urutes with 1t
and forms nitre.

From nitre alone, by the application of a fuf-
ficient degree of heat, a large quantity of pure air
may be produced ‘Two ounces of this falt will
give 800 ounce meafures of pure ajr.

NITRE, glkalized, or Jixed nitre, is vegetable
_fixed alkali, in no refpect different from falt of
tartar, falt of wormwood, or any other veggtable
alkaline falt. It is obtained by deflagrating nitre
with charcoal or any other phlogiftic matter.

NITRE, ammoniacal. Nitrpus acid and vola-
tile alkali, ‘>
NITRE, with an mrtby Zzaf s, Nitrous acid fa,-
turated with lime or magnefia. ‘
NITRE, cubic. Nitous acid combmed with
mingral alkali, If fo a folution of filver in nit-
Fouy



rous acid, a folutien of common falt be added
the metal wifl comBine with the marine acid, and’
the nitrous acid with the marine alkali, .fo}rning
cubic nitre ;- or if foffil alkali be added to a folu-
tion. of any earth or metal in nitrous acid, the
earth or metal will pregcipitate, and cubic nitre
will remain diffolved in the fluid, becaufe acids
prefer alkalis to metals or earths.

NITRE, fived &y arfenic. This is a very im-
proper appellation of a neutral falt compofed of
vegetable fixed alkaliand the acid of arfenic. It
is produced by proje&ing white atfenic upon nitre
in fufion until the ebulition ceafes. In this oper-
ation the acid of the nitre is volatilized by the
phlogifton of the arfenic, the acid of which, being
therefore difengaged, unites with alkaline bafis of
the nitre. The alkali is not faturated, and there- -
fore the falt does not cry(tallize, becaufe the alkali
is fuperabundant, owing to the great heat em-
ployed in the prdcefs.  With lefs heat and more
arfenic, acryftalline falt may be obtained. ;

NUTRE, fixed by charcoal—fixed by tartar—iixed
by metads.  All thefe fixed nitres are very impro-
perly fo called : they are not nitres, but vegetable
fixed alkali, produced by deflagration with matter
containing phlogiftan ; which phlogifton, being
fot at liberty, deflagrates with the nitrous acid,
and leaves the alkaline bafis.  With metallic fub-

‘f’ca‘nc.csmhc_: alkali is cauftic; becaufe the i};—
able
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OXYGENOUS, * derived,* I fuppofe, from
. 0%u; acutus, 15 a term lately “introduced by the
French antiphlogiftic fect of philofophers.: The
oxygenous principle, according te thefe gentle-
men, is pure air deprived of a part of its fpecific
heat ; confequently condenfed, and in a concrete
ftate. Thi$ oxygenous, or acidifying principle,
they tell us, joined to a peculiar bafis, conftitutes
@il acids ; that, in the calcination of metals, this
principle combines with the calx; and that metals
diffolved by acids, deprive the acids of the oxy-
genous prmcxple, with which principle the caly
unites.
Thefe Ant)phlogﬁhans have not yet proved the
exiftence of this concrete, this pure four air. [
“believe it exifts only in their own imagination.
PANACEA, mercureal, This mercureal pre-
paration was formerly ingreat repute, particular-
ly in France. It is made by fubliming calomel
nine times, and then digefting it _durmg 20 days,
with fpirit of wine : after all which trouble it re-
mains calomel, and nothing elfe.
+PARTING, p. 186. »
PLLICAN A glafs glembic formerly much
ufed for circulatory diftillation, when chemifts =
had more patience than know‘lcdge.
PENNY-WEIGHT. The twentieth part of
an ounce Troy, Ufed only by gold{miths,
PERUVIAN BARK, contains about an
eighth part of its weight of a gum-refin, in which
its

(2
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~ its virtues probably ,r‘e[fde. ‘Water and fpirit ex-
tra& both the gum and the refin, ,
PHLOGISTON, p. 15. '
PHOSPHORUS; is a chemical compofition
capable of inflammation by mere contact with the
open air, without communication with any other
burning body. It is akind of fulphut compofed
of phlogifton and a peculiar acid : an acid which
pervades the three kingdoms of nature, but*
abounds particularly in human urine. A great va-
riety of prefcriptions for making phofphorus have
been publifhed, moftof which impofe unneceffary
trouble: the procefs is, in fa&, nothing more
than a diftillation of urine, firft boiled to the con-
fitence oféfyrup, continued till the retort acquires
a white heat. The phofphorus will then fall in
drops into the .water in the receiver. A fecond
diftillation, by a very mgderate heat, will render
it white and pure. S :
Homberg produced a phofphorus of the fame
kind by a different operation ; but his procefs is
too nafty even for defeription. Phofphorus, when
expofed to the air, burns with a cold flame, in-
capable of fetting fire to any combuftable'matter;.
“but, by the leaft friction, it acquires heat fuffici-
" ent to inflame a match, as in the pockes luminaries
fold in London. * - ' S
PHIOSPHORUS, Bononian, is ponderous fpar,
which, after calcination, is Juminous in the dark.

"This property is much improved by reducing the
ftone
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{tone to powder, forming it nto a pﬁfiewr{h gum,
and calcining this pafte (fattened into a thin cake)
in an open fire, A & G ey
' PHOSPHORUS of Baldwin, which is alfolu-
minous in the dark, is -made by faturating. com-
mon chalk with nitrous acid, wathing it W&i{hwzt-’
ter, and evaporating to drynefs : therefore it is
_ nitre with a calcareous bafis:

PHOSPHORUS,  ammoniacal of Homberg) is
made by melting equal parts of fal-ammoniac and
quicklime in a crucible: it is therefore marine
falt with a calcareous-bafis.

PINCHBECK. A compound metal, fo called
from a watch-maker who firt made it in any de-
gree of perfection in this kingdom. It is com-
pofed of copper and zinc melted together, in dif-
ferent proportions, according to the intention of
‘the artit,  Some malkeghe copper firft into brafs,
and then fufe itawith zinc 3 others ufe tin inftead
of zine. = This gold-coloured compound  is alfo
called Prince’s metal 5 1n Germany, tonbaih.

- RINT. . See Meafure. :
 PITCH., Tar from which a part of its water
has been evaporated by boiling, ?

PLASTER.  That which is ufed for lining
brick walls, is common [ﬁo;tar mixed with cows
hair.. That which is ufed for cielings and other
fine plafter-work, is called Plajter of Paris, becaufe
the ftone of which. it is made abounds in the
neighbourhood of that city. This ftone refembles

lime-
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; 5 :
limeftone, mgrblc,"o&c. in having lime for its
“bafis ; but they are combined with different acids.
Al the ftones, fpars, and earths that will-barn
to lime, confift of pure calcareous earth and aerial
acid s but plafter of Paris, or gypfum, is pure
caleareous earth combined with vitriolic acid.
Plafter is eafily reduced to a powder by a mode-
rate degree of heat, and, being then mixed with
water, forms a mortar which very foon becomes
hard.” Thefe properties {ufficiently diftinguifh it
from lime. See Gyp/um. ' : ;
PLATINA, p. 79- This metal is fo called
from the Spanifh ‘word plata, filver; of which
word it is a diminutive. Hence our word plate.
See Lewis’s Phil. Com. of Aits, p. 443.
 PLUMBAGO.: Black-lead, ufed for pencils.
This mineral, after fuffering all the various tor<
tures of chemiltry, is aglaft determined to be a
fpecies of fulphklr, compofed of phlogifton and
 aerial acid, in the proportion of about feven parts
of the former to three of acid. But the reader,
not much acquainted with the modern difcoveries
in chemiftry, will be furprized to learn that this
plumbago is found: in iron; that fteel contains
" more of it than the malleable iron of which 1t is
made, and that confequently plumbago 1s a fac-
titious fubftance, formed during cementation by
the fuperfiuous phlogifton of the iron and the fix-
ed air of the charcoal. Itis infoluble in the mi-
neral acids, infufible by the common Ruxes, tcz-
tally
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tally volatile in a T’fronor hedt, but may be de-
compofed by defagration with ten tlmes its
weight of nitre. See Scheele's Effays, N#. 13.
Kirw. Min. Append. 1. and Effay on Pblogz/ion,
fe&. 12. In the Cydopedia plumbago is impro-
perly confounded with galena and blind, the firft
of which is known to be lead-ore, and the Jatter;
we are told, in the {fame Eook; is a fpccxes of lead-ﬁ
marcafite,

In the Additions printed at the end of the Taft
Englith edition of Macquer’s Chemical Dictionary,
we find a dificrtation under the word Black-lead 5
which differtation the author begins by confound-~
ing plumbago with mo{yédtem : the firft of which is
a combination of fixed air and phlogifton ; the
latter, of an acid earth mineralized by fulphur :
therefore we can learn nothing from this differca-
tion. M. Macquer, after relating the experi-
ments of M. Pott and M. de Llﬂe on black-leady
is'of opinion, that thefe chemifts have proved
the greateft part of this mineral to be a micaceous
talky matter, the earch of which, being of an ar-
gillaccous nature, forms alum with vitriolic acid ;
and that this talky matter is intimately combined
with iron, and a volatile acid, Wnfortunately for
this conclufion, plumbago contains neither mica,
nor talk, nor clay, nor vitriolic acid, nor iron
(effentially) nor volatile acid : it is a fimple com-
bination of aerial acid and phlogifton. :

PONDEROUS EARTH, p. 61.

POR-
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ey from a cotnmon bnck:-—-—-“ if"’ fayq M. MAC- ‘
quer, we except whitenefs, o cobich’ alone the o~
trmﬁan’ncy depends, and comp%.re all th@ﬁropeﬁ-
ties of Japanefe porcelain with thofe of ou*ftone-
‘ware, no difference can be found.” " S01S rioe
very extraordinary that this great ‘chemift fhould
afcribe the femi-tranfparency to the whitenefs of
the earths ufed in the manufaéture of porééfﬁm ?
Could he poﬁibly be ignorant that the femi-tranf-
parency is owing to the femi-vitrification ; jathat
ftone-ware is opake, becaufe it is in no dcgree
vitrified ; and that it is not vitrified, becaufe it 1s
made of flint and clay only, which, without the
addition of fome ‘other mattcr, are mcapable of
vitrification 2 T
- Porcclmn, whedler manufa&ured in Chma, at
Drefden, at Sevrés, or at Worcefter, is, like
ftone-ware or Staffordfhire-ware, a compofition
of flint and clay ; but with this very effential dif-
tin&ion : porcelain is a half-glafs; ftone-ware is
a glazed tile.—In the different manufactories of
porcclam, different fluxes, and in different pro-
portions, are added to the pafte formed of clay
and powdered flint, for the purpofe of producing
the effential femi-tranfparency. What this flux
muft be, is not difficult to difcover, when we re-
collet the chemical properties of flint and of clay.
The firft of thefe will melt either with fixed alkali
or With calx of lead : the latter melts with zalx of
lead, but is not affeéted by fixed alkali; but cal-
: careous
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m@deratc hea,t,:; ,_tfpemaglly xf they be m;xed w«xth.
each other : therefore, to produce the femi-vitri-
ficatiof of porcelain, nothing more is .“r”cq.u’i;, :
than a proper pmpoxtion of powdered lime-ftone,
or of quicklime, in the pafte of which the ware
is formed.—When the porcelain has been proper-
ly baked, it is covered with a kind of cream made
of white glafs, ground to a very fine powder,‘
mxxsd up with water. Itis then put again into
the furnace, which melts the glafs and covers the
porcelain with:a white tranfparent enamel. After
this operation, the porcelain is painted with co-
" lours compofed of calees of metals ground with
glafs and mixed up with gum-water. It is then
again expofed to a degree of heat fufficient to
fufe the glafs in the pigment, and there the oper-
ation ends. :

M. Reaurriur, and after him Dr. Lewis, made
a kind of porcelaip, by cementing common glals
with fand, gypfum, and various ‘other matters ;
but the produce feems of no great importance, -
- PORI, or Topbiy are a kind of fpar compofed
of calcareous earth and aerial acid, generally of a
brownifth colour, but differing from fralatites
(which are found: fufpended from vaults) in being
formed under water. -

“"PORPHYRY, is a cempcmnd ﬁone whofe‘
baﬁs ia ﬁmt, contammo- other ftones in a cryftal-

! D &g line

































ME OW ECURTIATOM R

cracked throughout, a hgtlc wv‘md;*kn& af' a
greafy appearance. i
QUICKLIME, p. 63. See Cﬁuﬁ«zmy dﬁJMar.
tar. M. Macquer, by the time he arrived at the
letter Q_in writing his dictionary, had acquired a
- {ufficient comprehenfion and conviction of Doétor
Black’s theory relative to quicklime'; - but he very
unjuftly attempts to confider the experiments‘of
that celebrated chemift as a mere illuftration #hd
“completion of Stahl’s do&rine ; which doCrrihe,
according to his own account of it, has no'more
ﬁmilitud‘e to Dr. Black’s theory, than the Carte-
fian vortices to Sir Ifaac Newiton’s' gravitation =
whxch gravitation, by the bye, M. Macquer con-
tinues to confound with chemical attraction,

RADICAL is a term in chemiftry particularly
applied to vinegar concentrated by combining it
with fome metal or earth, and then feparating it .
by diftillation, or by means of yitriolic acid.

- REALGAR is an ore of arfepic, in which the
regulus is mineralized by a fmall proportion ‘of
fulphur. * It may be analized by digeftion in ma-
rine acid, adding nitrous acid by degrees. The
fulphur will remain on' the filter, and the arfenic
may be  precipitated- from the’ folution by zinc,
with the addition of a little fpirit of wine.

RECEIVER is a glafs vefiel adapted to a retort
or alembic, for the purpofe of receiving and con- )
denfing the volatile matter raifed in dxihhlatmn.
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 extra@ive ma‘t:é'r’dff@p"]ants: all thefe he affures
us are acid foaps: but gums and mucilages alfo
come under this definition ; fo that milk, arti-
ficial emulfions, and every thing mifcible or fo-
luble in water, is a foap. With M. Macquer’s
léave, T would rather confine the word foap to a
combination of oil with an alkaline falt, mifcible
but not foluble in water. :

SOAP-ROCK is a variety of fteatites, general-
" ly of a greenith or yellowith colour. Itis alfo
called French or Spanifh chalk. It confifts prin-
cipally of flint, a little mild magnefia, ftill lefs of
clay, and a very fimall proportion of calx of iron.
Kérw. Min. P, 1. chap.6. {p. 2.

SODA. Mineral alkali obtained by lixiviating
the afhes of the plant kaZ. -

SOLUTION, p. 167.

SOOT is {fmokescondenfed by coming in con-
ta& with the internal furface of chimnies, which
are fufficiently cold for fixing the matter volati-
lized by heat. [lts compofition differs according
to the conftituent parts of the fuel. In general
it contains water, volatile alkali, an empyreu-
matic oil, and fome fixed alkali. - ;

SPAR, in mineralogy, is a word without any
determinate meaning. Spars are cryftallized
ftones of various colours, tranfparent or opake,
generafly of a lamellar thomboidal texture. Moft
fpars are a combination of calcareous earth, aerial
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or. vitriolic  acid. Somc contain other earths.
roixed wich the calcarcous. -

{ SPERMA CETL . An abfurd appellatxou
given to an 011y conerete, fald to be taken. from
fome part of the head of a whale. Dr. Lewis
fays, it is Prcpared by boiling and punfymor 1€
with alkaline lixivia. It is foluble in oils ; but
fs incapable of forming foap with alkalme falts.
It is mifcible with water by means of the yQIk of
an egg, :

SPIRIT ardens, or fpirit of wine, is ,obtat,m:d by
diftillation from any vegetable fubftance that has
undergone the firft, or vinous, fermentation. Ie
is eafily inflamed, and burns without fmoke, or
leaving any refiduum. It is mifcible with water
in any proportion. Mixed with acids, it forms
what are called dulcified acids. Diftilled with
acids, it forms wzber. 1t diffolves refins and ef«
fential oils. : : e _

SPIRTT of mitre,  Nitrous ‘acid, which fee
P 40,

SPIRITOUS RECTOR. A filly appellanon
.given to the eflential oil of aromatic plancsl :

SPIRIT of Salt.  Marine ac‘zd p- 42. /

_SPIRIT of Sulpbur. Vitrielic acid, P 39:

SPIRIT of Zenus. Concentratcd vmeuar, di-
filled from verdegnfe

SPIRIT af Sal-emmoniae, Volvzlee al%al..w Sal-

- ammoniac is a peutral fale compofcd of ‘marine
acid and volatile alkali, Now if this falc be di-

: fhilled
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ftilled with” fixed aa]kali, or calcareous earth,
which have a. ftronger attraétion to the marine
acid than the volatile alkali to which it is united,
this volatile alkali will” neceffarily quit its bafis
and rife in dittillation —<« This volatile alkali,
fays the author of the Chemical Diftionary, has
been difengaged by means of fome intermediate
fubftance, which alfo has taken from it fome of
its oily principle,- by means of which it was cap- ,
able of a folid or concrete ftate; hence the {pirit
is always fluid. The intermediate fubftances
which have the property of producing this altera-
tion upon volatile alkali, are ftony and metallic
calces.”—By ftony calces, 1 fuppofe he means
guicklime. Could M. Macquer pofiibly be ig-
norant that, in this procefs, the alkali is Avid be-
caufe it is rendered cauftic ; thatis, deprived of
its aerial acid by the lime ? Had he forgorten that
cauftic volatile alkali is always floid ?

STEATITES:. See Soap-rock.

STEEL is generally known to be iron rendered
more hard, more elaftic, and more fonerous and
heavier, by art. Itmay be prepared either from
crude iron, called caft-iron, or from bar _irori, :
¢hat is, iron rendered malliable by being re-
peatedly heated and hammered. ' Crude iron is
‘converted into fteel by melting only; malliable
iron, by cementation with charcoal. But whatis
. the ufe of this converfion of iren into fteel?
M. Macquer finds no-difficuley in ;accounting for

: E¢3 : it
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Iron, in cementation, he’ tells us, 1mbibes
phlom{’con from the charcoal ‘and thence becomes
fteel: fo that freel is iron fupcr-pnlour(’ri\,ated '
But M. Matqner,- as ufual, forgets vo {uppert his
theory by proof, “probability, or .cxpﬁrimﬁnt of
.any kind.—The French dptipbicgiftions affure us
on the contrary, that, in the aét of cementation,
the iron imbibes not a part only of the char-
coal,’ but fwallows the charcoal entire.——
Bercman is o’f opinion, that, in cementation,
the fuperfudus: phlogifton of the mialleable iron
uniting with the a¢rial acid of the charcoal, gene-
rates plurnbago, which combined with iron, con-
ftitutes fteel. © This theory is well fuftained by
faéts; for which I refer the reader to Mr Kir-
wan’s decifive Effay on Ph[ongmn, p- 137
: SUBLIMATEON, Dy gt

SUGAR is an effential falt contained abund-
antly in the Jlice of - the fugarmcane ; and, being
a fair, it neceffarily contains aneacid, which acid
pofieffes the peculiar property of feparating lime
from every other fubftance. Hence the ufe of
Jime-water in refining fugar. Sugar contains 2
,fuperﬁuous quautity of acrd, whrch prevents its
concretion ;. which acid, combmmg with. the
lime diffolved in the lime-sv. ater, forms an mfof
luble falt that either falls to the bottom or floats
in the froth. Fhe apprehenfion, therefore, that
there 1s lime in reﬁned fugar is uroundrcfs.é» The
nature and properties’ of the faccharlnc acid are‘
very amply inveftigated in Bergman S dlﬁ'crtatron
on thxs fub)e&, vol 1. ‘

G
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SUGAR afLmd is a_metallic falt compofcd‘
,ﬂf the calx of Jead sand” the acetous acid : 1k 18
made by boiling, of dxge[’(mo white-lead with
~ diftilled vinegar ;. evaporating to the confift
ence of a fyrup, and then fetting it to cryital-
lize. .
SUG AR of]l/!zlk See M/k
. SULPHUR. Brimfone. 'This inflammable
{ubftance is vitriolic acid faturated with phlo-
gifton. It is entirely inflammable ; for it con-
fumes without leaving any refiduum: it is unal-
terable by heat ; for it fublimes without the leaft
alteration : it is.equally infoluble in acids and in
water ; therefore the foolifh medicine called &rim-
Rone waters is water and nothing more: defla-
grated with nitre, its acid combining with the
Daﬁs of the nitre, it forms vitriolated tartar :
mixed with nitre and charcoal, it forms gun-
powder : mclted vgxth alkaline falts, or abforbent
earths, 1t forms llver of fulphur it diffolves rea-
dily in oils, in a decree of heat fufficient to melt
it : it is the common mineralizer of metallic fub-
flances.
TALK. See Mica, fays the Chemical Dittionary:
but zalk and mica® are, cﬁ'cntxally different. = See

Mica in this Lexicon.;
TAR is the juice of pines and firs which exudes

in burning.
TARTAR is an acid concrete Wthh is found

adhering to the internal furface of cafks in which
Eeg > wing
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%ine has been kepe. It js punﬁcd by bmlmg in
; wacer with a licele clay ; beirig then cryﬁcalhzed'
it is called w:yjl‘zzls, or cream of tartar. This cream
of tartar poﬁ'tﬁ"es the gcncral propcrtxes of an
acid : neverthelels tartar is in reality a neutral
falt, compofed of vegetable alkali {uper-faturated
with ve getable acid. © See Bergmzzu s Elellive dt—
trattions ix. :
TARTAR emetic, when properly prepared, i
" doubtlefs the only fafe and certain antimonial me-
dicine; but no medicine is more various ‘than
tartar-emetic, as prepared according to. the for- -
mulz of all the difpenfatories extant. It i is ge-
nerally made by boiling either the crocus metallo-
7um, the liver or the gla/s of antimony, With a fo-
lution of cream of tartar; fubfequent filtration
and evaporanon. The powder thus obtained
muft neceﬁ'anly vary in its properties, becaufe
- the quam:xty of phlogxﬁon in jthefe antimenials
varies accmdmg to c1rcumﬁancees in their prepar-
ation, which 1t is impofiible to regulate, and
they are foluble in the acid menftruum, in pro-
portion to the quannty of phlogifton they contain.
M. l\/Iacquer was, 1 bellcve, the firft chemift who
propofed the fubftitution of the powder of Alga-
roth (of Algarotti it thould be called) for glafs of
antimony.  On this fubjec the reader will find,
in the Chemical Dictionary, a differtation, of fix
pages, from which he will ﬁnally learn, that: the
powder of A]varottl is prefcrable to other prepar-
ations
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atlons of antxmony, bi:caufe, being rcgulus of
annmony calcined .by a determined p"opomon of
marine acid takerd from corrofive fublimate, it
mutft be always equally dephlogifticated, and con-
fequently, in faturating the acid of tartar, it com-
pofes a neutral metallic falt, which muft necef-
fanly always poffefs the fame degree of emetic
power.

Emetic Tartar fhould be made thus : boil in 3
quart of water, in a glals veffel, for half an hour,
five ounces of ‘cream of tartar, with twé and a

* half drams of the powder precxpxtated by water,
from butter of annmony hvaporate the filtered
folution in an open ‘veffel (not of metal ) till 2

~ pellicle appears on the furface : then keep it in a
dxgeﬁmg heat, and as the cryftals form, take them
away and dry them on moift ﬁltcnng-paper they
will weigh five ounces. Half an ounce of water
will diffolve zbeut three grains of thefe cryﬁa]s,
which are, if the cryftallization has been proper-
ly managed, oftaedral pyramids. “This falt may
be prec:pltated from its folution'in water by any
alkalme falt For Scheele’s methoed of making
Aloarom S powder, fee Powder of Algarotb Vide
alfo Beroman s Dg]ertatwn on antimoniated T artary
“vol. 1.

TARTA*R regenemted is one of the improper
names given to a neutral falt formed by faturating
vegetable alkali with vinegar, It fhould be cal-

led mrtarzzed vinegar.
TAR-
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procefs. Fhe phenomenon in queftion may be
rationally explained thus wvegetable alkali, like
a drunkard, will drink after its natural thirft is
fatisfied : in the language of chemiftry, it is cap-
able of fuper- faturation with acids ; if therefore
I pour nitrous acid into a folution of vitriolated
_tartar, a part of the vitriolated tartar will relin-
quith its bafis to the nitrous acid, in order to fu-
per-faturate itfelf with the vitriolic acid, which
‘will thereby be difengaged; in this experiment,
therefore, only a part of the vitriolated tartar is
decompofed. « If the vitriolated tartar, which is
ufed in thé experiment, were cry{’callizcd in a fu-
- perfluous. quamlty of vitriolic acid, nomitre would
_precipitate, becaufe the tartar was already fuper-
faturated.  See Bergman’s Elettive attraitions.

- TERRA foliata tartari. A ridiculous appel-
lation given to fartarized wvinegar, The Chemical
Distionary informs us, that during the effervefcence
:o'ccaﬁoned by t‘he mixture of tbe vegetable acid
with the vinegar, a large quantity of air, which
he calls aerial| water, is produced, as fuffocating as
volatile alkali, or volatile fulphurious acid.
What {trange nonfenfe!

 TERRA ?a_pomm is not an earth, but the in-
fpxﬁ’atedJmce of a '»ccretable, foluble in water or
in {pirit,

' TEST, isa kmd of oval dith made of wood-

a{he*, or powder of calcmed bones, mixed with
~ P a little
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9. little clay; itis ufed by reﬁners, and for af
fayJ g, tefting, or trying gold or filvsr by meltmg
it Wlth lead.

, TEST-LIQUOR. A folution'of green Vltﬂol
in water, ufed formerly by brandy-merchants for
the purpofe of diftinguifhing genuine French
brandy from malc fpirits. A few_drops of this
liquor would turn a glafs of brandy purple ; but
had no effect on malt fpirits : becaufe the latrer
was_coloured with burnt fugar ; the former by the
oak cafk in which it was kcpt The caufe of this
effedt is eafily underftood, when we recolle& that
the oak cafk communicates to the brandy not
only colour but aftringency, and that a folution
of iron ftrikes a_purple or black colour with @y
vegetable af’crmgent But this teft-liquor is at
prefent of no ufe; for the diftillers have learnt the
art of colouring their {pirit with an extract of oak.
We are told in the Cyclopedia, that this teft-liquor
is made by diffolving a-little green, or white, vie
triol ' in water; but that the very beéft way of
making 1 it is with @ calcined Vitriol of iron dif-
folved in a dilote or agueous mineral- acid.
Whether this was originally in old Chambers, ‘or
4dded by the laft editor, I know not ; but it was
certainly written by fome themift who did not
know that while vitriol is a vitriol of zinc and
niot of iroh 5 ‘and ‘that dalcmed ’vimol is mfolublc

in any acid.

TIN,
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VITRIOL of Copper. Blue Ditriol. If we a({d_
volanle alkali to a folution of this falt in water; L
a deep blue will be proddced If into a folution
of this falt in water, we immerfe a polifhed
< plate of iron, it will 1mmed]ate]y be covered w1th
coppelty £t

VITRIOL of Irom, is eaﬁly dxfcovered by its
Afolution ftriking a pupple or black colour with a
folution of galls, or of arny" ‘other vegetable
aftringent.

VITRIOL of Lead. We are aﬁhred by Dr.:

Withering, that it is found in large quantities in
the Ifle of Anglefea.

VITRIOL of Zine. W%zte il Teis TTuble..k _
“in-twice its weight of water, and may be preci-
pitated by alkalis, but not by iron.

UMBER. Till lately fuppofed to be a clay ;
but now believed to be decayed svood mixed Wlth
bitemen. It is ufed as a pigment. ;

URINE is a folution of different falts in water:
the falts are microcofmic, marine, and ammonija-
cal, The compofition of thefe falts hath been al-
- ready explained : they vary accordmu to the
health and conftitution of the md1v1dual but
are confiderably influenced oy the quality and
quantity of aliment. The illiterate quacks, who
pretend to judge of difeafes from a bare infpec-
tion of the urine of the patient, are arrant kneves,
and their patients pitiable fools. In an age dif-
tinguithed by {Cientifical improvements ; ; 1n a na-

tion
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