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~ Hiftory,

13 their grand projet, we muft ftill own ourfelves indebt- : ; ]

emiftry ¢d (o them for many difcoveries brought to light du-  of experiment. He confidered the weight, fpring, and
. FRg the time they vainly fpent their labour in the ex- qualities of the air ; and wrote on hydroftatics and
m :; pefiltia;] of making gold. Some of thefe are the me-  other fnbjedts ; and was poileifed of that happy pene-
“ {,.,,mfh, thods of preparing [pirit of wine, aquafortis, volatile tration and ingenuity fo well fuited to the making of
labours of alkali, vitriolic acid, and gan-powder. Medicine too  experiments in philofophy, which ferves to deduce the
the alche- was indebted to them for feveral valuable remedies ; moft ufeful traths from the moft fimple and femingly
miits. whence alfo it appears that many, who had walted their infignificant fafls. As chemifiry was his favouriie

time in the vain parfuit of the philofoper’s ftone,

thought of trying fome of their moft elaborate prepa-

rations in the eure of difeafes ; and meeting with fome

fuccefs, they prefumed thar difeafes were only to be

cured by the alliftance of chemiitry ; and that the moit

claborate of all its preparations, the philofopher’s ftone,

would cure all difeales. Some cures they performed

did indeed awaken the atttention of phyficians ; and

they introduced the ufe of opium, which had formerly

been accounted poifonous. They fucceeded alfo in the

cure of the venercal difeafe, which had lately made its

- appearance, and bafiled the regular phyhcians; but
the chemiits, by giving mercary, put a ftop to its ra.

vages, and thus introduced this valuable article intothe

14 materia medica.

of Maracel-  The molt famous of the chemical profeflors was Pa-
fiss, racelfus, well known for his arrogance, abfurdity, and
profligacy. He was bred to the fludy of medicine ;

but becoming acquainted with the alchemiits, travelled

ahoot in the charadter of a phyfician, and was at great

pains to collect powerfnl medicines from all quarters,

Thefe he ufed with grear freedom and boldnefs. His

filceefs in fome cafes operated fo upon the natural ar-

rogance and {elf-fufficiency of his difpofition, that he

formed a defipn of overturning the whole fyftem of
medicine, and fupplying a new one from chemiikry :

and indeed he found batr very weak adverfaries in the

fubtle theories of Galen with the refinements of the A-

rabian phyficians, which only prevailed in his time;

and he no doubt had fome fhare in banifhing thar ve-

neration which had been fo long entertained for thefe

15 celebrated perfonages.

Hiftery of ¥ From the time of Paracelfus, chemiftry began eve-
chemilley vy where to aflume a new face. In Grear Britin,
fincethe  [orq Veralam amufed himfelf at his leifure hours
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which he was beft pleafed with eultivating in the way .

fcience, he fpared no pains to procure from chemifts of

greateft note the knowledge of curious experiments,

and entertained a number of operators cunftantly abont

him. His difcoveries are related in an eafy ftyle : and

though rather copious, fuited to the tafte of the times

in which he lived, and free from thag abfird and my-

fterious air which formerly prevailed in chemical wri-

tings: nor does he betray a deflign of concealing any

thing except fome particulars which were communica-

ted to him under the notion of fecrecy, or the know-

ledge of which might do more harm than good. It

is objeéted indeed, thathe betrays a good deal of cre-

dulity with regard ro fafts which are given on the

faithof others, and which may feem incredible ; but

this proceeded from his candour, and his being linle

dilpoled to fufpeét others. He fhowed the necella

connection between philofophy and theares ; and faid,

that by attending the fhop of a workman, he lcarned

more philofophy than he had done in the {chools fer a

long time Thus his writings fhowed an univerfal

tafte for the ftudy of nature, which had now made

fome advances in the other parts of the world. 18
Agricola is one of the firft and beft authors on the Chemiftry

fubjedt of metallurgy. Er:iug born in a village in Mifl- emerges

niz, a country abounding in mines and metallurgie from its obs.

works, he defcribed them exaétly and copioully, T

was a phylician, and cotemporary with Paracellns, but

of a charaéter very different, His writings are clear

and inftraftive, as thefe of Paracelfus are obfenre and

ufelefs. Lazarus Erker, Schinder, Schlutter, Henkel,

&c. have alfo written on metallurgy, and deferibed

the art of affaying metals. Anthony Neri, Dr Mer-

ret, and the fameons Kunckel (who difcovered the phof-

phorus of urine), have defcribed \rcrlg' fully the arts of

mkin&]glafs, cnamels, imitations of precious flones,

gﬂ;{m with forming plans for ];rnmming the fciences in ge-  &c. : bur their writings, as well as thefe of fucceedin
16 neral, efpecially thofe which related to the ftudy of chemiils, are not free from the illufionsof alchemy ; fo

Thefcience Nature. He foon found that chemiftry might turn
fudied by ot one of the moft ufeful and comprehenfive branches
Lord Ve-  of natural philofophy, and pointed out the means of its
ulam;  fmprovement. number of experiments were propo-
fed by him; bat he obferved, that the views of che-
milts were as yer only adapted to explain their parti-
cular operations on metals; and he obferved, thar,
inftead of the abftrufe and barren philofophy of the
times, it was neceffary to make a very large collec-
tion of fads, and to compare them with each other
very maturely and cautioufly, in order to difcover the
common canfes and circunitances of conneétion up-
on which they all depend. He did not, however,
make any confiderable difcoveries, and his works are
1y tedious and difagreeable to the reader.

true it is, that an obitinate and inveterate malady nc-

ver difappears at once, without leaving traces behind,

In a fhort time, however, the alchemical phrenzy was

attacked by many powerful antagonifts, who contri-=

buted to refene the fcience of chemiftry from an evil, °

which at once difgraced it and retarded its els.

Among thefe, the moft diftingnifhed are KimEcr a Je-

{uit, and Conringius a phyfician, who wrote with much

fuccefs and reputation, 1
About the year 1650 the Royal Society was form- 1{%

ed by a number of gentlemen who were unwilling to ciety liow -

engage in the civil wars ; and being ftruck with the founded,

extenfive views of Lord Verulam anﬂ Mr Boyle, con- .

tributed to the expence of coftly experiments. ‘This

cxample appeared fo noble, and the defign fo good,

AndbyMr A fuperior genios to Lord Verulam was Mr Boyle, that it has been followed by all the civilized flates of e
Boyle, who was born the very day thatthe former died. His Europe, and has met with the protetion of their re- i
< circumitances were opulent, Liis manners agreeable ; he fpedtive fovereigns ; and from thefe chemiftry has re-
N was endowed by nature with a goodnefs of heart ; and  ceived confiderable improvements. In France, Geof-
¥ his inclination led him entirely to the ftudy of pature, froy, Lemery, Reaumur, &c. came to be dj[ﬁnguf;..
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THEORY or CHEMISTRY.

Ao R K I.

CcorpING tothe definition we have given of this
fcience, the theory of it ought to confit in a
thorough knowledge of all the phenomena which refult
from every poilible combination of its objeéts with one
another, or from expofing them in all poflible ways to
thole fubltances which chemifts have found to be the
moft aftive in producing a change. So various, how-
ever, and {o widely extended are the objeéts of che-
miftry (comprehending all terreftrial bodics whatever),
thata knowledge of this kind is utterly unattainable by
man. The utmoft that can be donein this cafe is, o
give fome account of the phenomena which accompany
the mixtores of particular fubftances, or the appearan-
ces they put on when expofed to hear ; and thefe have
been already fo well afcertained, that they m:ﬂ‘ now be
laid down as roles, whereby we may, with a good
deal of certainty, judge of the event of our experi-
ments, even before they are made,

Here we muft obferve, that though the objects of
chemiftry are as various as there are different fubflan-
ces in the whele {yitem of nature, yet they cannot all
be examined with equal eafe, Some of thefe fub-
ftances act upon others with great violence ; and the

reater their activity, the more difficultly are they
themfelves fubjected to a chemical examination. Thus,
fire, which is the moft aftive body in nawre, is fo
little the fobje@ of examination, that it hath hi-
therto baflled the ingennity of the greatelt philofo-
phers to underftand its compolition. This fubftance,
therefore, though it be the principal, if not the only
agent in chemiltry, is not properly an objef of it, be-
caufe it cannot he made a fubjeét of any chemical ope-
ration.

It hath been cuftomary to confider all bodies as com-

fed of certain permanent and onchangeable pars
called efemznts ; and that the end of chemiftry was to
refolve bodies into thefe elements, and to recompofe
them again by a proper mixture of the elements
when fo feparated. Upon this fuppofition the alche.
mifts went ; who, fuppofing that all bodies were com-
pofed of falt, fulphur, and mercury, endeavoured to
find out the proportions in which thele exifted in gold,
and then to form that metal combining them in a
fimilar manner. Had they taken care to afcertain the
real exiftence of their elements, and, by mixing them
together, compofed any one metal whatever, though

but a grain of lead, the leaft valuable of them all ;.
their pretenfions would have been very rational and
well tounded ; but as they never afcertained the exiik-
ence of fuch elementary bodies, it is no wonder that
their labonrs were never attended with' fuccefs, 24
Another fet of clements which were as generally Mr Ltoyle's
received, and indeed continue to be {o in fome mea- opinivn.
fure to this day, are fire, air, carth, and water.—
This doftrine of elements was {trenucnily oppofed by
Mr Boyle ; who endeavoured to prove, that fire was
not an element per /&, but generated merely from the
motion of the particles of terreftrial bodies amonyg one
another ; that air was generally produced from the fub-
ftance of folid bodies; and that water, by a great num-
ber of diftillations, was converted into carth,  His ar-
guments, however, concerning fire were not atall con-
clufive ; nor does the expulfion of air from fixed bo-
dies prove that any of their folid parts were employ-
ed in the compofition of that air; as later difcoveries
have (hown that air may be abforbed from the external
atmofphere, and fixed in a great number of [olid fub-
ftances. His aflertion concerning water deferves mucle
confideration, and the experiment is well worth re.
peating ; but it does not appear that he, or any other
perfon, ought to have relied upon the experiment
which was intended to prove this tranfmutation. The
faét was this. Having defigned to try the poflibility
of reducing water to earth by repeated diflillations,
he diftilled an ounce of water three times over himfelf,
and found a fmall quantity of earth always remaining,
He then gave it to another, who diftilled it 107 times,
The amount of earth from the whele diftillations was
fix drams, or ths of the quantity of water employed ;
and this earth was fixed, white, and infoluble in wa-
ter.—Here it is evident, that grear fufpicions mudk
lie againft the fidelity of the unknown operator, who
no doubr would be wearied out with fuch a number
of diftillations. The affair might appear trivial tw L
him ; and as he would perhaps know to which fide Mz
Boyle's opinion inclined, he might favour it, by mix-
ing fome white earth with the water. Had the ex-
periment been tried by Mr Boyle’s own hand, his
lénnwn charaéter would have put the matter beyond a
oubt.
The decompofition of water, however, in another
way, by the combination of one part of it with the
B plile-













Of the  an alteration of temperature, and wonld remain un-
Element changed though the body were wholly deprived of its
of Fire heat.™

54 In the courfe of his work, Dr Crawford obferves,
Crawford’s that ““ he has not cntered into the inquiry which has
opinion  been fo much agitated among the Englith, the French,
hest in th, a0d the German philofophers, Whether heat be a fié-
abltra@.  Jlance or a guality P In fome places indeed he has ufed
* expretlions which feem to favour the former opinion ;
buc his fole motive for adopting thefe was, becaufe the
language feemed to be more imple and natoral, and
more confonant to the fadts which had been eftablithed
by experiment. At the fame time, he is perfuaded
that it would be a very dificnlt matter to reconcile
many of the phenomena with the fuppofition tha heat
is a guality. It is not ealy to conceive, upon this hy-
pothefis, how heat can be abforbed in the procefles of
fufion, evaporation, combuition; how the quantity of
hear in the air can be diminifhed, and that in the
blood increafed, by refpiration, though no fenfible heat

or cold be produced.

# Whereas, if we adoptthe opinion that heat is a di-
ftinét [ubftance, oranelement /T generis, the phenome-
na will be found to admir of a lﬁnylc and obvious in-
terpretation. :

¢ Fire will be confidered as a principle ; which is

55 diftributed in various proportions throughout the dif-
Firecon- ferent kingdoms of nature. The mode of its union
tinedin with podies will refembte that particalar {pecies of
mu nnion, wherein the elemants are combined by the joint

Y Yo forces of preflure and attradtion. Of this kind is the
to them, combination of fied air and water ; for fixed air is
andpartly retained in water partly by its arcraftion for tha fluid,

epref= and partly by the preflure of the external air; and if
) fure of the cither of thefe forces be diminifhed, a portios of the
4 U™ fixed air efcapes. In like manner, it may be con-
| ceived that elementary fireis rerained iahodies, parily
by its attradtion to thefe bodies, and partly by the
aftion of the furroonding hear; and in that cafea

? portion of it will be difengaped, either by diminilhin
£ the atraftive force, or by leffening the temperature :ﬁ"
3 the circumambient mediom. If, however, fire be a
fubftance which is fubje® to the laws of atiraftion,
b the mode of its union with bodies frems to be diffe-

rent from that which takes place in chemicsl combi-
mation : for, in chemical combination, the elements ac-
q};ﬂr: new properties, and cither whelly or in parclofe
thofe by which they were formerly charaéterized,
But we have no fofficient evidence for believing that
fire, in confequence of its union with bodies, does,
T i ¢ inanyinftance, lofc its diftinguithing properties.”

} Dr]fcrhl‘l- Dr Berkenhout, in his firft Lines of the Theory
hout's opi-and Practice of Philofophical Chemifiry, informs us,
nion con- that ¢ heat, or the matter of beat, is by Schecle and
cerning the Bergman fobititated for fire, which they believe o be
mature of ¢he aftion of heat when increafed to a certain degree,
bt The firlt of thelecclebrated chemifls belieyed this avar-

ter of keéat to be a compound of phlogiiton and pure

L air.” He was certainly miflaken. It fcems more phi-

i lofophical to confider heat as an effedf, of which fire is
57 the fole canfle. ales,

His divl- ¢ Hear [ confider not as a diftiné fubltance, but as

3 ‘i':.g fire an effe@ of fire, fixedor volatile ; inboth which ftates

. imtofixed fire feemso exift inall bodies, folid and fuid. Fixed

vola= fire I believe o be a conftitaent part of all bodies,

i
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and their fpecific heat to depend on the quantity of OF the
fixed fire in each. ‘This fixed, this latent iire, cannot Elemeng
be feparated from the other conftituent parts of bo- of Fire. 4
dies but by their decompolition : it then becomes vo-

latile and incocrcible.  1f this hypothefis be true, fire

exifls, in all nawural bodies that contain phlogifton, in

three different ftates : 1, In that volatile ftate in which

it perpetually fluftuates berween one body and an-

other, 2. Combined with an acid, probably in the
formof fixed inflammable air or phlogifton, 3. Un-
combined and fixed, asa conflituent principle, deter-

mining the fpecific hear of bodies. 58

“ Pure (or volatile) firc is diftinguifhed by the fol- Pure or ve-
lowing properties, 1. Itis eflentially fluid, invifible, latile fire
and withoat weight, 2. It is the immediate caufe of 9¢8n¢d-
all fAuidity. 3. It penetrates and pervades all bodies
on the furface of the carth, and as far beneath the fur-
face as hatl: hitherto been cxplored. Water hath ne-
ver been found in a congealed flate in the deepeft
mines., 4. It has a cenftant tendency to diffufe itfelf
equally through all bodies, howleever different in point

denlity, i marble flab, plate of iron, a decanter
of water, and a lady”s muﬁ"} at the fame diftance from
thefire, andother externalcircumitances, being equal,
poifefs an equal degree of heat, which is precifcly thar
of the atmolphere in which they fland. 5. It is per-
petually in motion from one bedy to another, and
from different paris of the fame body, becaule external
circum(tances are continually varying. 6. In Auélu-
ating from one body to ancther, it produces a conftant
vibration of their conftitient parts ; for all bodies ex-
pand and coniradl in proportion to the quantity of
fire they contain, 7. Accumulited beyond a certain
fi:antlry, it effedls the diffelation of bodies, by forcin
their conftitnent 1:Ea.m'. bevond the fphere of muty
attraction, called the attradion of coliefion, which is the
caufe of folidity. Hence the {overicgn agency of fire
in chemical operations,’

Dr Crawford, befides the opinions already quoted, pr (‘?m..
tells us, that fire, in the vulgar acceptation of the ford's de-
word, exprefles a certain degree of heat accompanied finition of
with light ; and is p:rticmarl{ applied to that hear fire.
and liglit which are produced by the inHammation of
combaftible bodies. But as heat, when secumulated
in a finfficienc qnantiry, is conftantly accompanied with
light ; or, in other words, as fire is always produced
by the increafle of heat, philofophers have gencrally
confidered thefe phenomena as proceeding from the
fame caufle ; and bave therefore ufed the word fire 1o
cxprels that unknown principle, which, when it is pre-
fent to a certain degree, excites the fenfation of heat
alone; bor, when accumunlated to a greater degree,
renders itfelf obvious bLoth to the fight and touch, or
produces heat accompanied with light. In this fenfe,
the clement of fire fignifics the fame thing with ab/s-
fate heat.

Having premifed thefe general definitions and re-
ma::!;s, hie gives the properties of heat in the following
words 5

¢ 1. Hear has a conftant tendency todiffufe idfelfover Hﬂ:ﬁ-@}“‘
all bodies till they are brought to the fame tempera- rendency
ture. ‘Thus it is found by the thermometer, that if to diffufe
two bodies of different temperatures are mixed roge- itlf e
ther, or pliced contiguous, the heat pafles from th¢q:;l-gm'
ane to the other till their temperatures become equal ; ;

and






Ofthe  yet contain 4 very confiderable quantity of heat, The
Elemene vy
of Fire  than the ufuzl temperature of the atmofphere without
™ being condenled, when at the fame time we are eertain
that it contains a grear quantity of heat; and the
fame may be faid of water, which, in the aét of freez-
ing, throws out a great quantity of heat withont be-
coming colder ; and in the act of melting abforbs as
much withont becoming warmer. It is not therefore
by the mere prefence or abfence of this fuid that we
can derermine the real quantity of this fluid ; nor does
it appear that the word guantity can be at all accurate-
ly applied to the element itfelf, becaufe we have no
73 method of mcal’uri‘n% it.
Dr Cleg-  Dr Cleghorn, in his inangnral differtation De Jgne
horn's opi- throws fome light en this fubject, by oblerving, thae
mion. .« ¢ rhe thermometer fhows only the guantity of heat
sing out of a body, not that which is really contained
in it z** and he alfo infifts, thar ¢ we can neither aflent
to the opinion of Dr Boerhaave, who fuppofed that
heat was diftributed among bedics in propertion to
their bulks; nor to the hypothefis of others, who
imagined that they were heated in proportion to their
denfities.”  But in what proportion, then, are they
heated ; or how are we to meafure the guantity which
they really contain, fecing the thermometer informs us
3 only of what they part with ?
The latent  As this point is by no means afcertained, we cannot
heat of bo- form a diret idea concerning the abfolute quantity of
:‘:' cannot hear contained in any body; and therefore when we
mdmn[u- fpeak of quantities of this fluid, we muft in fadt, if we
i mean any thing, think of the fenfible quantity flowing
out of them ; and though we fhould fappofe the whale
of this fenfible heat to be removed, it would ftill be
4.  impoffible for us to know how much remained in a la-
Dr tent ftate, and could not be diflipated. This diffienlty
horn's hy- will fill appear the greater, if with Dr Cleghorn and
potheflis . arhers we ﬂ;ﬂgﬁt the flnid of heat to be fubjeét tothe
| goacemng gy of attraction and repulfion. This gentleman
F fire, , fuppofes, that the particles of heat (like the particles
P of eledtric fluid according to the Franklinian hypathelfis)
il are repulfive of one another, but attraltéd by all other
i fubftances. *¢ If any body (fays he), heated beyond
the common temperature of the air, is =x|pnl'¢d to i,
the heat flows out from it into the atmofphere, and
diffifes itfelf equally all around tiil the air becomes of
the fame temperature with iufelf. The fame happens
to bodies fulpended in pacwe. Hence it is juftly con-
cluded, that there exifts between the particles of heat
a repulfive power, by which they mutually recede from
* ‘each other. Norwithflanding this repulfive power,
however, the quantities of heat contzined in different
g fubftances, even of the fame temperature, are found o
be altogether different ; and from Dr Black’s experi-
ments it now appears, that the quanticy of heat is
fearce ever the fame in any two different bodies : and
hence we may conelude, that terreftrial bodies have a
power of ateracting heat, and thar this power is differ-
ent in different {ubftances.—From theie principles it
evidently follows, that heat is diftributed among bodies
dire@ly in proporiion to their aurafting powers, and
inverlely according to.the repuliive power between the
particles of hear themfelves. Such is the diftriburion
of heat anm%‘io&ica in the neighbourhood of each
other; and which is called the equilibrinm of heat, be-
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of water, for inflance, may be made much colder -

5
‘caufe the thermometer fhows no difference of tempera- Of the
ture among them. For feeing the heat is diftribured Element
according to the artrating power of cach, the ther- o Fire:
mometer having alfo a proper attradtion of its own,
can fhow no difference in the attraéting power of each;
for which reafon all bodies in the neighbourhood of
eich other arc foon reduced to the fame tempera-
ture.”” &
If we affent to Dr Cleghorn's hypothefis, the quan- Tlu? nan-
tity of heat contained in any fubftance depends, in the tity of heat
firit place, on the attraéting power of that fubflance, cannot be
which is altogether unknown ; and, in the fecond dﬂ*ﬂ.‘“g"
place, on the repulfive powers of the particlesof hear 27 s PY-
themfelves, which are equally unknown. To deter-
mine the guantity, therefore, muft be impoffible. Nei-
ther will the mixture of two different flaids, as in Dr
Black’s experiments, aflift usin the leaft ; for though
water, heated more than mercury, communicates a
glrmtcr hear to that fluid than the larter does to water ;
this only fhows that water more readily parts with
fome part of the heat it contains than mercary does,
but has not the leaft tendency to difcover the quantity
contained in eicher.
‘Dr Crawford, as we have already feen, calls the de-
gree, or, if we may vary the phrafe, the guantity of
power or efement ¢ fluid, it wemay fubltitute a [ynony-
mous word) exifting or prefent in any body, its abfo-
{ute beat; and lays down a rule for determining the
proportional quantities of heat in different bodies. ¢ It Dr Craw-
will appear (fays he) from the experiments after- ford’s me-
wards recited; that if a pound of water and a pound thod of de-
of diaphoretic antimony have a common temperature, tErmining
the quantity of abfolute heat contained in the for- i
mer is nearly four times that contained in the latter.” ooy
_ = 2 ; S quantities
—The manner in which he illoftrates this is as fol- of heas,
lows.
¢ If fonr pounds of diaphoretic antimony at 20 be
mixed with one pound of ice ar 32, the remperature
will be nearly 26: the ice will be cooled fix deprees,
and the antimony heated fix. If we rever(e the expe-
riment, the efiedt will be the fame. Thilis, if we
take fix degrees of heat from four pounds imony,.
and 2dd it to a pound of ice, the latter will heated
fix degrees. The fame quantity of heat, therefore,
which raifes a pound of ice fix degrees, will raife four
pounds of antimeny fix degrees.
¢ 1f this experiment be made at different tempera-
tures, we fhall have a fimilar refule.  If, for example,
the antimony at 15, or at any given degree below the
freezing point, be mixed with the ice at 52, the heat
of the mixtore will be the arithmetical mean between
that of the warmer and colder fubftance. And fince
the capacities of bodies are permanent as long as they
retain the fame form, we infer, that the refult would
be the fame if the antimony were deprived of all its
heat, and were mixed with the iee-at 32. Bur ir is
evident, that in this cafe the ice would commnnicate
to the antimony the half of its abfolute heat. For if
200 below froft be conceived to be the point of toral
ﬂriuﬁm’ the antimony will he wholly deprived of its
eat when cooled to 200 degrees below 32, and the
keat contained in the ice when & 32 will be 200
degrees. If we now fuppofe them to be mixed toge-
ther, the temperature of the mixture will be half the
excels of the hotrer above the colder, or the ice will
be




















































































Solution  'With regard to lead, if perfeftly dry falt be projeét-
and Preci- ed on this metal heated toignition, the common falr will
piration.  he decompofed, and plu cornenm formed, MNor

o3 cAll we attribate this to the volatilization of the alkali
Sea-falt de- by heat ; for che alkali is as fixed as the lead, and
compofed mult therefore be caaled by the fuperior attradtion

in various wwhich the calx of this metal, even when dephlogiiti-
;g;:’zr cared, has for the marine acid. Mr Scheele informs
us, that if a folotion of common falt be digefted with
litharge, the common falt will be decompoled, and a
canitic alkali produced. It may alfo be decompoled
fimply by lewing its folution pafs flowly throngh a fan-
nel filled with litharge ; and the fame thing happens
to a2 folurion of calcareous earth in marineacid ; which
fhows that the decompofition takes place mercly by the
fuperior degree of attraétion betwixt the acid and me-
go3  tallic calx i.ﬂ].
Aciils at- That acids havea preater atraftion for metallic
traft me-  eqrchs than volatile alkalies, is {till more evident, Luna
::Lﬁ":““h carnea is fuluble in volarile alkalies ; but if chis folution
Bongly be triturated with fonr timesics w¢ighmf1uickﬁlv¢r, a
than vola- 2ercurins duleis, and not fal ammoniae, is forined. The ~
tile alkali, reafonwhy alkaliesandearths I‘ﬂ'i}rit&lt all merallic fo-

lutions is, that the metals are held in folution by an ex-
cels of acid.  Even if the alkaline and carthy fubflance
did no more than abforb this excefs of acid, a precipi-
tation moft neceflarily enfue ; but they not only ke up
this fuperabundant acid, but alfo the preater part of
that which is neceilary to faturate the metallic carth.
This they are enabled to do by means of a double af-
finity ; for during the folution of metals, only a {mall
part of the phlogifton, eomparatively fpeaking, efcapes,
the remainder being rerained by the eompoind of acid
and calx. When ﬁlcr:far: an alkali or carth is added
to fuch a folution, the phlogifton quits the acid, and
joq  Joins with the calx, while the preater part of the acid

Why the reunites tothe precipirate. Notwithitanding this preat
metallic  affinity, however, of metallic earths to acids, there are
carths fel- by few inftances of their decompofing thofe falts
-:’x]:z which have an alkali, or an carthfor thcirga:ﬁs, by rea-
falts ha-  Jon of the inability of the acids, while combined with

winran  thefe bafes, and thereby deprived of a great part of
Mﬁwﬂ_ their fpecific fire, to yolatilize the phlogifton combi-
Rali for  ned with the metallic earths, which muit neceflarily
sheir bafis. e expelled before an acid can combine with them : and
as to the metallic calces, they are generally combined

with fixed air, which muft allo be party expelled ; but
ammoniacal falts (containing mnch more fire, for they

abforbit doring their formation ) for that reafonact moch

more powerfully on metals.  Allowing then the affini-

ties of the mineral acids with metallic fnbitances to be

as above, all doubledecompofitions, in which only falts

soy  containing thefe acids nnited to alkaline, terrene, or
Decompo- metallic bafes, areconcerned, admitof anealy explana-
fition of yjon ; nay, fays Mr Kirwan, I am bold to fay, they
ﬂ‘“& cannot otherwife be explained. Thus, if a folution
folution of Of tartar vitriolate, and of filver in the nitrous acid, be
filver ex-  Mixedin proper pkoportion, nitreand virrioloffilver will
plaived; beformed ; and thislatter for the moft part precipitated.
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Quiefeent Affinities Diveflent Afinitrey.  Solution
Nitrous acid to i{v:r, 375 | Nitrous acid to ve- and Preci-

vitriolicacidmve-z I getable alkali, 215 pitation.
215 |y

getable alkali, itriolic acid to filver, 390

— e

590 bog 306
Thas alfo, if, inftead or a folution of tartar vitrio- Aad of
late, that of Glanber’s falt, or of vitriclic fal ammo- 2{‘““,":"
niac, felenite, Epfom falt, or alum, be ufed, the ba- Iic‘;:;;f
lance isconltantly in favour ofthedivellent powers ; and ;i e
a prc:i}\imion is the confequence, though bur fight
when felenice or alum are ufed. 307
Solution of filver is alfo precipitated by the vitriolic In what ca-
{olutions of iron, copper, tin, and probably by many fes folutiom
other folutions of merals in the vitriolic acid : for this °f filver is
reafon, among others undoubtedly, that they mnmnﬁfﬁrt
an excels of acid: but if a faturared folurion of Glver iher me-
he mixed with a very faturated folution of lead or mer- tals,
cury in che vitriolic acid, the filver will not be preci-
pitated ; and in both cafes the balance is in favour of
the quiclcent affinities, 108
All the marine neutral falts, whether the bafis be al- Conltantly
kaline, terrene, or metallic, decompufe the nitrous folu- decompo-
tion of filver ; and thefe decompofitions are conftantly 4 hgl“”""
indicated by the balance of affinities already deferibed, Eng ML
The fame thing alfo takes place with folution of filver
inthe vitriolic acid, as is indicated alfo by the fame
table. The nitrous folution of lead is alfo decompo= Ay alfo fo=
fed, and the metal for the mofl pare precipitated, un- luticn of
lefs the folotion be very dilute in the form of vitriel of lead.
lead, by all the neotral falts containing either the vi-
triolic or marine acid, exccpting only the combination
of filver with marine acid, which E::tipim:s itin no
other way than by its excels of acid, 310
Solution of lead in marine acid is decompofed by all Sclution o
the neutral falts containing the vitriolicacid, excepting 'ead in
only lelepite and folotion ofnickelinoil of vitriel. The tnf';';::""
can only precipitate it by virme of an excels of acid. :ﬂftﬂ h?'
Nitrons {folution of mercury is decompofed by all the ialic
neutral {alts containing the vitriolic acid, except vitriol fuks ;
of lead, which only decompafes it by an excelsofacid.  3xr
All the falis containing marine acid decompofe the Alfo ni-
nitrous folution of mereury, excepting the combina- fFo9 :}]""‘
tiens of marine acid with filver and lead, whichdecom- m:ﬁ, g
pole it by excels of acid. 33
Thefe {alts allo decompofe vitriol of mercury, tho” Andby
a precipitation Jdoes nor always appear, owing, as Mr the fals
Kirwan foppofes, tothe facility with whicha fmallquan- containing
tity of the marine falt of mercory is foluble inan exeefs MAT0ea~
ofacid, Marinefalcof filver, however, decompofes vitriol © =
of mercury only through its excefs of acid. Hence we vigiol of
fee why luna cornea can never be reduced by fixed al- mercary -
kalies without lofs ; and were it not that the aétion of decompo-
the alkali is affifted by hear, it never could be reduced fed by ma-
by them ar all. v mcid.
When ail of vitriol is mixed with a folution of cor- g 3'
: o 3 y luns
rofive {iblimate, a precipitate falls ; ‘bur this, as Mr ;o
Bergman remarks, 5:::5 not proceed from a decompo- cannot be
Fn finioq reduced
withoug
loks by

al
(o) Thefe experiments have been repeated-by many other chemifts without fuceels ; and Mr Wiegleb falu,
informs, that mone of thofe who have atrempted to decompofe fea-falt by means of lead, cver found their me-

thods anfwer the parpofe.













Theory.
Solution  gifton. Henee rhe iron is more dephlogifticated by
and Preci- precipitating copper than by mere dilolution in the
puation. yirriolic acid; and hence calt iron, according to the

obfervations of Mr Schlutter, will fcarcely precipitate
Bolution of 2 folution of copper ; becaule it contains lefs phlo-

copper  gilton than bar-iron, as Mr Bergman has informed us.
fearcelyde-  Mr Kirwan always found filver eafily precipirated
mﬁ_ﬂ means of iron from its folution in nitrous acid ;
m ¥ though Bergman had obferved that a fatorated folution
g of filver could not be thus precipitated without great
difficulty, even though the folution were diluted and

and an excels of acid added to it. What precipitation

346  took place conld only be accomplilhed by fome kinds

Why a fa- of iron. ‘The reafon of this Mr Kirwan fuppoles to
turated fo- be, thar the folavion, even after it is fatarared, rakes
lution of up fome of the filver in its metallic forin ; which Mr
E;:m Scheele has alfo obferved ro take place in quickfilver.
precipita- The laft portions of both thefe metals when diffolved
ted hyiron, 11 ftrong nitrous acid, afford no air, and conlequently
are not dephlogifticated. This compound of calx,
therefore, and of filver in its metallic ftare, it may rea-
fonably be fuppofed cannot be precipitated by ivonm,
as the filver in its merallic form prevents the calx from
coming into contaét with the iron, and extracling the
Eli.lugﬂl:m fromit ; and for the lame reafon iron has
en obferved not to precipitate a {olution of mercury
547 in the nitrous acid.

OF the pre-  Zinc cannot precipitate iron, as Mr Bergman has
ﬂ?iﬁlin‘n fthown, until the folation of the latter lofes part of its
of zinc and phlogifton. Hence we may underitand why Newmann
iran by one denied that iron can be precipitated by means of zine.
anether. My Kirwan, however, has found, that zinc does not
precipitate iron from che nitrous acid; but on the
contrary, that iron precipitates zine. In a fhore time
the acid rediffolves the zine and lets fall the iron,
owing to the calx of iron being too much dephlogifti-
cated. [Iron, however, will not precipitate zinc either
from the vitriolic or marine acids. Molt of the me-
tallic fubftances precipitated by iron from the nitrous
acid are in fome meaflure vediffolved ortly after ; be-
caufe the nitrous acid foon dephlogifticates the iron o
much, then lets it fall, reafts on the other metals, and

diffolves them.

Whi-‘::,?. Dr Lewis obferves, that filver is fometimes not pre-
per fome-  cipitated by copper from the nitrous acid ; which hap-
times can- pens cither when the acid is foperfaturated with Glver
mot preci- by raking up fome in its metallic form, or when the
E'::'u fil- Glver is not much dephlogifticated. 1In this cafe, the

remedy is to heat the folution and add a little more acid,
which: dephlogifticates it further ; bur the nitrous acid

340  always retains a little filver. v
Blue vitri- It has commonly been related by chemical authors,
ol cannot  that blue vitriol will be formed by :1ddi:|1%{ filings
he farined of copper to a boiling folution of alum. Mr Kirwan,
bfmhﬂ‘!'“g however, has fhowed this to be an ervor ; for after
A oo boiling a folution of alum for 2o hours with copper
with cop- filings, not a particle of the metal was :IiITD-IvL‘a.:I; the
per filings. liquor ftanding even the teft of the volatile alkali. The
alam indeed was precipitated from the liquor, bur ftill
retained its faline form; fo that the precipitation
352  was occafioned only by the difipation of the fuperflu-

Why t8 | ous acid.

e 1 No metal is capable of precipitating tin in its me-
m?ﬂ:’- tallic form ; the reafon of which, according w0 Mr

metallic  Kirwan, is, becanfe the precipitation is not the effe@
Formm,
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of a double affinity, but of the fingle greater affinity Selution

of its menftruum to every other metallic earth. Me- “!“I Preci-

tals precipitated from the nitrous acid by tin are af- Pltaden-

terwards rediffolved, becaufe the acid foon quits the ;54

tin by reafon of its becoming too much dephlogi- Wiy me-

fticarcd. tahs preci-
Lead precipitates metallic folutions in the vitriolic pitated "f!.'

and marine acids but flowly, becaufe the firfk portions ;7 2% 5

of lead taken up form fales very difficulc of lolution, em oo

which cover its furface, and protect it from the fur- ;o5

ther aétion of the acid; at the fame time it contains Precipita.-

folitile phlogifton, that a great quantity of it mult bﬂi"ﬂ'%’f

diffolved before it will diflolve other metals. A folu- lead.

tion of lead very much faturated cannot be precipita-

ted by iron bor with difficulty, ifarall. Mr Kirwan

conjeftures that this may arife from fome of the lead

alfo being taken up in its metallic form, as is the cafe

with mercury and flver. Iron will nor precipitate

lead from marine acid ; for though a precipitate ap-

pears the acid is {till adhering to the metal. On the

contrary, iron is precipitated from its folution in this

acid by lead, though very flowly. 353
Mercury is quickly precipitated from the vitriolic Precipita.

acid by copper, though the difference berween the fum tions of

of the quicfcent and divellent affinities is bur very mereuryby

finall. The precipitation, however, takes place, be- ““PF*

caufe the calx of mercury has a ftrong attraction for

phlogiiton ; and a very fmall portion of what is con-

tained in copper is fufficient to revive ir. 154
Silver, however, is not able to precipitate mereury It cannot

from thie vitriolic acid, unlefs it contains copper ; in be precipi-

which cafe a precipitation will enfue : but on diftilling tated by il-

filver and turpeth mineral, the mercury will pals over :ﬁmﬁﬂ

in its metallic form ; which thows that the affinity “fm:id.

the calx of mercury to phlogifton is increaled by hear,

though the difference berwixe the divellent and quief-

cent powers is very finall, 355
Mercury appeared to be precipitated by filver from Why mer-

the nitrous acid, though very flowly; but when the cury and

folution was made without heat, it was not at all pre- filver pre-

cipitated. On the other hand, mercury precipitates SPEEE2

filver from this acid, not by virtue of the fuperiority fror he

of the ufual divellent powers, but by reafon of the at- pisrous a-

traétion of mercury and filver for cach other ; for they cid.

form partly an amalgam and partly a vepetation,

fearcely any thing of either remaining in the folu-

tion.

356
Corrofive

Silver does not precipitate mercury from the folu- 5‘:’;‘:::‘&

tion of corrofive fublimate; bur, on the contrary, cipita-
merenry precipitates filver from themarine acid : and ied by fil-
if a folution of fusa corneain volarile alkali be tritura- vees but
ted with mercury, calomel will be formed ; yet on di- lunacornea
ftilling calomel and filver together, the mercury will may be de-
pafs in its metallic form, and luna cornea will be form- compofed
ed. The fame thing happens en diflilling flver andr’ mﬁ;
corrofive {ublimate, the affinity of calx of mercury o ]il:,'m,b,
plilogifton increaling with heat. filver, in
Bifmuth precipitates nothing from vitriol of copper the dry
in 16 hours ; nor does copper from vitriol of bifmuth. war-
The two merallic fubflances, however,alternately pre- 357

cipitate one another from the nitrons acid, which pro- :' n:‘;z;‘-:&_
ceed from their different degrees of dephlogiltication. gy

Nickel will fcarcely precipitate any metal exceprit 358

be reduced to powder. A black powder:is precipi- Nickel
tated by means of zine from the folution of nickel precipitas
imtedi;rz_m-
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Contents, lution is nét permanent ; forin a few dsﬁ it depodites
fec. ofthe 5 whitith calx, and in warm weather burfts the vial.
Salts. The calees of tin are infolable in this agid.
47 Four hundred and thirteenr grains of pure marine
In marine -acid are required to dilolve 100 grains of tin, the pro-
acid. portion of water being as 4% w 1. The afliftance of
. a-moderate heat is alfo required. * “About go cubic in-
. ches of inflammable, and 1o of marivgair, are afford-
ed by the folurion; bur the calces of rin”ire nearly
“ 474  infoluble in this acid.
Lead with . An hundred grains of lead require 6oo grains of .
vitriolic  real vitriolic acid for their foluten, the proportion”
8 being not lefs than r of acid to %, of water'y and it
will itill be better if the quantity of water be lefs : for
which reafon, as in copper, 4 greater qlgutity of me-
tal thould be employed than what 15 d 18 be
diffolved. A ftrong heat is alfo requiiite #.and hat
475 warcr fhould be added ro the calcined mats, tﬁ_n h in
Scarce fo- fmall quantity, as it occafions a precipitation.—This
lyble in  meral is alio folable, bur very f qriﬁty, in dilute vi-

dilute vi- riolic acid. Its calces are fomethir re foluble. An
trislicacid. hundred grains of vitriol of lead, foffmed Ly precipita-
&
Wafni- With fpirit of nitre, 78 grains of read acid are re-
trous acid. quired for the foladon of 1oo of lead, with the aiffift-
ance of heat towards the end. The propetiion of acid
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Mr Kirwan has never been able to diffolve filver in Contents,
the marine acid, though Mr Bayen fays he effedted &c. of the
the diffolution of three graius and a halt of it by dige- S‘P""____'
ftion fome fome days with two ounces of ftrong fpirit of ~ g5
fale. Newman informs us alfo, that leaf-Gilver is cor- of the dif-
roded by the concentrated marine deid. 1t is difivlyed, folution of

however, by the dephlogifticated fpirit of falt, as well filver in
a5 by the phiogifticated acid when reduced to a flaie m2nne
of vapour. An hundred grains of luna cornea contain %
75 of filver, 18 of acid and 7 of water. 48t
Mr Kirwan funnd that Kind of aqua regia to fucceed Beft kind
beit in the ditfolution of gold, which was prepared by of aqua re-
mixing together three parts of the real marine acid gia for dif
with one of the nitrous acid. Both of them ought ©I¥ing
alfo.to be as concentrated as poffible ; thongh, when 8%
‘this is the cafe, it is almoft Impoflible to prevent a
Ereat quantity from efeaping, as a violent effervelence
takes place for fome time after the mixture. Aqua
regia, made with common falt or fal ammoniac and
{pirit of nitre, is much lefs agqueous than that pro-
ceeding from an immedizte combination of both

b

1ds ; aud kenee it is the fitedt for producing cryfials

tion, contain 73 of lead, 17 of real acid, dad ro of wates? ™of gold. Mery little air is produced by the folution of

It
bester: promoted by allowing it fufficient
'ﬂg heat. An hendred grains of Qu:;!ti‘q'

this metal, and the operation goes on very flow.
is, however,”
time, thaii by

1
to that of water may be abont 1 to r1.0r 12. This 5 gold regiijre ri:--:;E%: Iolution 246 grains of real acid, of gold ta-

folution produces but eight cubic inches of air, whic 8 he two a

is nitrons. The ealces of the metal are foluble in th
acid; but lefs fo when much dephlogifticated. ’_.g%
hundred grains of minium requirve 81 of real acidh .,
hundred grains of nitrous falt of lead contain about 6o
of the meral.

Six hundred grains of the real marine acid are re-
quired for the folution of ¥oo grains oflead ; the fpe-
cific pravity of the acid being 1.141, th.““ﬂ#ﬂ’ﬁt
would be diffolved by a ftronger acid.—The calces
‘lead are more foluble in this acid than the meral itfelf.
An hondred grains of minium require 327 of real acid;
but white lead is much lefs foluble. “The fame guan-
tity of plambum cornenm, formed by precipication,
contain 72 of lead, 18 of marine acid, and 1o of water,
Silver with  An hundred grains of filver require §20 of real vi-
vitriolie  triolic acid to diffolve them ; the proportion of acid o
acid, water being not lefs than as 1 1o % : and when fuch a
concentrated acid is ufed, it aéts flightdy even in the
temperature of 60°; bur a moderate heat is required
in order to procure a copions folution. The calces of
filver formed by precipization from the nitrons acid
with fixed alkalies are foluble even in dilute vieriolic
acid withour the affiftance of heat. An hundred grains
of vitriol of filver, formed by precipitation, contain 74
grains of metal, about 17 of real acid, and ¢ of water.

An handred grains of the purelt filver require for
their folution 36 of nitrons acid, diluted with water
in the proportion of on¢ part of real acid to fix of
warter, applying heat only when the folution is almoit
fatarared, 1f the {piric be much more or much lefs
dilute, it will not aét without the afliftance of hear.
The lait portions of filver thus taken up afford no
air. Stan filver requires about 38 grains of real
acid 1o diffolve the fame proportion of it; and the fo-
hition affords 2o cubic inches of nitrous air; whereas
100 grains of filver revived from luna cornea .afford
abour 14. 4

477
With ma-
rine acid.

473
With i-

1!;1..; _phlogifticate

Dbeing in the proportion abovementioned. ken up b
Though foluble in the dephlogifticated marine acid, it #9us regias
“is only in very fmall quantity, unlefs the acid be in a

ffate of vapour ; for in its liquid ftate it is too aque- 8

“eus. . In vitrielic and nitrous acids it is infoluble, the' c,.:“i;
the calces are fomewhat foluble in the nitrous, more gold folu-
eafily in the marine, e fearcely at all in the vitriolic bie in the
acid. . Mr Kirwan feys, that gold in its metallic ftate vitrislic
may be diffafed throngh the concentrated nitrous acid, *0d vitrous
ekl ved in it ; contrary to the opinion of other %%,

' Ehcmﬁwhn have affirmed thata troe diffolution takes quﬂ::n-

place.

Au dtondred grains of mercury require for their fo- :::Eli:: ta
lution 230 grni_r};éc.wbwir:iolic acid, whole propor. Kirwai, be
tion o ater isas 1 wo.%. A ftrong hear is diffolvedin
$ﬂ requilite, and the air produced is viwriolic. Pre. Mo 3

itate per fe is fill lefs foluble.—An hundred grains ol 2
ot vitriol of mercugy,- produced by precipitation, con. M,:“sry
tain 77 offmeral, Iy of acid, and 4 of water, with vitrio-

In {pificof nitre, ¥bg prains of mercury are diffol- lic acid.

proportion to the water 486

ved byu8 6f real achil wiofe 3 A
it comguins is as v rgur A Y Wi this acid the folutioy With fpirit
takcsn::;;lam‘:withuut Tll:!'i'?ilih?l t may alfo be diffolved ** ™%
in a nuch mere dilute atid, provided heat be applicd.
Abour'12 cullic inches of air arcproduced when heat
is not=applied ; bur M. Lavoifier_found the produce
much greater. This, fays Mr Kjrwan, was evidentl
caufed by his ufifg red or. yellow fpiricof nitre, whic
already coptaingmuch phlogifton. Precipitate per f is
much lefs nglily diffolved in the nitrons acid, which
Mr Kirwan fugigoles to ‘be owing to-tiye atcradtion of
the zerial acid. b iy 2d 486
The marine aeid, in its common- ph_.[pl;‘r[ticatcd ftare, With mas
does not aft on meréury, at leaft in its ufual flate of rine acid.
concentration; though M. Homberg, “in the Paris
; pirs for the year 1900, :l‘ﬁms,r%hu he dillolved
feveral months digéftion inthis acid. . When de-
j?uir, oertainly adts upen ir, though very
. M3 § weakly

i
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Theory.

3!:-‘-““!' quantity of different ingredients conrained in the com-
hhﬁ. pounds refulting from their union, we cught next to
&“ i hgi'lh‘: an account of our author’s experiments on phlo-
mids Sub- gifton ; but as his fentiments on that fubject are taken
notice of elfewhere, we fhall content ourfelves with
briefly mentioning the very ingenious methods by
which he difcovers the quantities of it contained in va-
sos  rious Kinds of air and in fulphur. '
wantity Having proved that inflammable air, in its concrete
of phlo-  flare, and phlogifton are the fame thing, Mr Kirwan
gifton con- proceeds to eftimate the quantity contained in nitrous
tainedinnis [, - the followi

crensair, S AL HIC VLG naniety . - -
# An hundred grains of filings of iron, diffolved in
a fuflicient quanticty of very dilute vitriolic acid, pro-
duced, with the afliftance of hear gradually applied,
15§ cubic inches of inflammable air; the baromerer
being ar 29.5, and the thermometer berween go° and
6o, Now, inflammable air and phlogifton being
the fame thing, this quantity of inflammable air a-
mounts to §.42 grains of phlogifton.—Again, roo
grains of iron ‘:Iillhlw:d in dephlogiiticared nitrous acid,
in a heat %ﬁdually applied and raifed ro the urmoft,

7

afford 82.87 cubic inches of mitrous air. But as this
nitrons air contains nearly the whole quantity of
phlogifton which iron will part with (it being more

completely dephlogifticated by this than any other
means), ic follows, that 83,87 cubicinchesofnitrous air
contain at leaft §.42 grains of phlogifton, But it may
reafonably be thought, that the whole quantity of
phiozifton which iron will part with is not expelled
by the vitriolic acid, but that nitrous acid may expel
and take np more of it. To try whether this was
really the cale, a qnantity of green vitriol was cal-
cined until its bafis beeame quite infipid ; after which
two cubic iuches of nitrons air were extratted from
64 rrains of this ochre ; and confequently 100 grains,
would yield 3.12cubic inches of nitrons air. ltgﬂg.S‘,r
enbic inches of nitrous air contain §.42 of phlogifton ;
then 3.12 cubic inches of this air contain .2 of phlo-
giiton. The nitrous acid, therefore, extracls from
1co grains of iron two-tenths of a grain more phlo-
gifton than vitriolic acid does. Therefore 83.87
cubic inches of nitrous air, comaining nearly rhe
whole phlogifton of the iren, have 5.62 of this fub-

ftance. Hence 100 cubic inches of nitrous air contain

ad 6.7 grains of phlogilton.” ; :
anfi:; With regard to the quantity of phlogifton in fixed
&n if- air, after proving ar length that it is compofed of
tan in fixed dephlogifticated air united to the principle of inflam-
T mability, Mr Kirwan afcertzins the quantity of the

latter in the following manner: ¢ Dr Priefiley, inthe
fourth volame of his Obfervations, p. 380, has fatis-
faétorily proved, that nitrous air parts with as much
phlogiitonto common air, as an equal bulk of inflamma-
ble does when fixed in the fame proportion of common
air. Now, when inflammable air unites with common
air, its whole weight nnites to i, as it contains no-
thing elfe but pure phlogifton. Since, therefore, ni-
trous air phlogifticates common air to the fame de-
gree that inflammable air does, it muft part with
a quantity of phlogifion, equal tothe weight of a vo-
lume of inflammable air, fmilar to that of nitrous air,
But 100 cubic inches of inflammable air weigh three
grains and a half; therefore 100 cubic inches of ni-
trous air part with 3.5 %rains. of phlogifton, when
they communicate their phlogifton to as much commeon
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airas will take jrop.  In this proce(s, however, the %ﬂltit'_ruf
nitrous air does not part with the whole of the phlo- I lqﬁ_il‘lan-
ifton it contains, as appears by the red colour it con- " l':!h;""“
ﬁlanr]}r affames when mixed with common or dephlo- Sl
gifticated air; which colour belongs to the nitrous
acid, combined with the remainder of its phlogifton,
whence the acid produced is always volatile.
€ One meafore of the pureft dephlogifticared air
and two of nitrous air occupy hut . 1, of one mealure,
as Dr Prieftley hasobferved. Soppole une meafure to
contain 100 cubic inches, then the whale, very near-
I{, of the nitrous air will difappear (its acid uniting to
the water over which the mixiore 1s made), and 97
cubic inches of the dephlogifticated air, which is con-
verted into fixed air by its union with the phlogifton
of the nitrous air; therefore 7 cabic incg’:s of de-
phlogifticated air take up all the phlogiften which
2o0 cubic inches of nitrous air will part with ; and
this we have found to be feven pgrains: therefore
a weight of fixed air cqual to that of 97 cubic inch-
es of dephlogiiticated air, and 7 of phlogifton, will
contain feven grains of the latter. Now, 97 cubic
inches of dephlogiiticated air weigh 4o.74 grains ; 1o
which adding 7, we have the whole weight of the fix-
ed air,=47.74 grains,‘:ﬂg.?jg cubie inches ; and con-
fequently 100 cubic inches of fixed air comiain 8.357
grains of phlogifton, the remainder being dephlogifti-
cated air. An hundred grains of fixed air, therefore,
contain r4.061 of phlogifton, and 85.339 of elemen-
tary or dephlopifticated air. Henee alfo 100 cubic
inches of dephlogilticated air are converted inte fixed
air by 7.2165 grains of phlogifton, and will be then
reduced 1o the bulk of 86.34 evbic inches. sub
To find the quantity of phlegifton in virriolic acid In vieriolic
air, our author purfued the following method. acid air,
1. He found the quantity of nitrous air afforded
by a given weight of copper, when diflolved in the
dephlogifticared nitrous acid, and by that means how
much phlogifton it parts with.
2. He found the quantity of copper whicha given
?uamit}r of the dephlopifticated virriolic acid eould dif-
olve ; and obferved, that irconld nor entirely farurate
itfelf with mp{:r:f without dephlogifticating a further
quantity which it does not difinlve.
3. He found how much it dephlogifticares what it
thoroughly diffolves, and how much it dephlogifticates
what it barely calcines.
4. How much inflammable air a given !:iumtity of
copper affords when diffolved in the wvitriolic acid w
the greateft advantage. ; ;
5. He deduéts from the whole quantity of phlogi-
fton expelled by the vitriolic acid the quantity of it
contained in the inflammable zir ; the remainder fhows
the quantity of it contained in the vitriolic acid air,
The eonclufion deduced from experiments, conduét=
ed after this manner is, that oo cubic inches of vi-
triolic air contain 6.6 grains of phlogiften, and 7r.2
graius of acid ; and reo cubie inches of this air weigh-
ing 77.8 grains, oo of it muft coniain 8.48 prains
phlogifton, and g1.52 of acid. 507
Teo find the quantity of phlogifton in {nlphar, Mr %lnﬁ:yqf
Kirwan propofed to eftimate that of the fixed air pro. ph nshlﬂnn
duced during its combuftion. For this pulr'jm{'e he 10 Sulphyr.
firmly tied and cemented to the open top of a glafs
bell a large bladder, deftined to receive the air ex-
panded by combuftion, which generally efcapes wt];lcn
this
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Remarks
&n the for-
mer

trines,
e

a ftate of perfe® drynefs and purity ; which he fup-
pofed to exift in the marine acid gas s with which he
compared and inferred the denfities and quantitics of
the nitrous and vitriolic acids, vpn the fuppofition
thar equal guantities of thefe feveral acids are [au-
rated by a given w;;iﬁhrof fixed alkali. Befides the
uncertainty of his principles, from which he deduces
the denfity and quantity of the marine acid, his appli-
cations from thence o deduce the denfiries of the pure
nitrous vitrielic acids, being founded on the above
fuppolition, muft parrake of its defedts. The alkali
which he happened tofix on as the {tandard by which
he compared the ftrengthsof the different acid liquers,
in order to determine the quantity of real avid they
contained, and thence o determine their denfity in a
folid ftate, was the fixed vegetable. Havinig found
that roo grains of his real marine acid could fawrate
215 graing of this alkali, he infers, that the fame pro-
portion is applicable to the other acids : and accord-
ingly we find that 100 grains of each of the pure and
real mineral acids are fatorared by an equal quantity,
giz. 215 grains of this alkali. Butifwe examine the
gther columns of his table, we (hall at once {ee, that,
in other fubftances foluble b[,' acids, this equality does
mot exilt ; and that every {uch fubltance has a ratio
peculiar to itlelf, with relpedt tw the proportions of
thefe acids neceflary for its fmwration. It is evident,
therefore, that if Mr Kirwan had fixed on the mineral
alkali, the wolatile alkali, lime, or any other fub-
ftance, as a ftandard, inftead of vegetable alkali, his
determination of the denfities of the real virriolic and
nigrous acids would have been different ; and as no
reafon can be alligned why the vegerable alkali or any
other fubftance %luuld have the prerogative over the
relt, it is obyions thar there can be no fuch gencral
ftandard, bur that each fubftance pofleiles folely the
capacity of determining the proportions of the feveral
acids necelfary for its faturation.

¢ The other chemiits were contented to confider as
the pure and dry acid, that which aftoally remains in
the neutral falt, afier this has been rendered as dry as
poflible by expofure to a red heat: and having made
their alkalies as dry as they could, they fuppofed thefe
alkalies to retain the fame weight in the dried neutral
falt ; and that the angmentation of the weight gained
by the alkali during the formation of the ncutral falt
fhowed the weight of the dry acid. The uncertainty
which affeéts this method arifes from the different ca-
pacities which different neutral falts may poflefs of re-
taining more or lefs water, cither as a conitituent part
of thedry falr, or merely by the firength of adhelion
or affinity. Neverthelefs, this method being founded
folely on experiment, without any theorerical indue-
tions, feems to furnih fome approximation, net per-
haps of the ablolute quantity of the acids in their
driett pefible Rate, but of the acids as they adtually
exiit in thele falis comparatively with each other.
Though the difagreements between Bergman's and
Wenzel's refults are little in eomparifon of the diffe-
rence between them and Kirwan's, yeras their expe-
riments were made nearly in the fame manoer, and
wpon the fame gronuds, there feems to be fufficient
reafon to wilh for a careful repetition of their experi-

-mients, or of others with the fame view, aud lefsliable

1o uhjections,
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¢ The ouly difference in the methods emyployed by Remarks
thefe two celebrated chemilts confifted in the mode of on the for-
faturation. Bergman probably uied the common me- mer Doc-
thed, but Wenzel employed a very peculiar one.  He nnes

added to his alkali a greater quantity of acid than was
necellary for the faturation ; and afrer the alkali was
gillolved, headded a lumyp of zine, or of oyiter-fhell, in
order to faturare completely the luperfiuous acid. By
obferving how much of the zinc or oyiter-fhell the acid
diffolved, and knowing how much of thefe fubltances
was foluble in his acid by former experiments, he in=
ferred the quantity of acid left for the faturation of
the alkali, Having thus afcertained the quantity nes
ceflary to faturate the alkali, he mixed together the
proper proportions of thefe, and formed his neutral
fale by evaporating the mixwure and drying the falt
with a red heat. Perhaps the difference in the refults-
obtained by thele twochemifts might arife from their
different modes of faturation, The common method
of alcertaining the point of {awration by means of
litmus or other bloc vegetable juices, appears fufli-
ciently exadt, is fimpler, and therefore preferable to
that uled by Wenzcl.

“ The ftandard fur comparing the firengthsof acids,
and likewife of alkalies with ene another, may be ei-
ther an acid or an alkaline fubitance ; and if we had
ane of cach, the proportion of whole quantities requi-
fite for their mutval fatration were well afceriained,
the conveniency in making the experiments would be
obvious, and the certainty greater. Alkaline, and the
carthy fubftances that are foluble in acids, are feldom
pure enough for this purpofe. They gencrally con-
[din quantitics, Which are not conftant, of fixed air,
filiceous earth, magnelia, neatral falts, and inflammable
matter, which rcn%i:r any of thofe that are communly
mer with unfic for the
and carcful purification. The cliemifts who have made
experiments to determine the proportions of acids and
glkalies requifite for eachorher’s faturation, have fearce-
ly been explicit enough in explaining themeans of pu-
rifying the alkalies whichthey employed : for thofe in
commerce are quite uncertain in ftrength and purity :
and as to the general rules for making allowances for
any heterogeneons fubftances they may contain, they
are quite mappl:cahlc to delicate experiments. No
other method feems proper for afcertaining the pu-
rity of alkalies bur that of cryftallization ; of which
both the vcﬁctahlc and mineral alkalies are fufceptible,
efpecially the latter, which on account of its being
more calily reducible into eryftals, is therefore prefer-
able. Thele alkaline cryftals, however, are not fit to
be nfed as a ftandard, becaufe they cither are apt to
be fufficiently dried, or, upon expofure to air, to lofe
a part of the water of their eryftallization, and to fall
into powder. Even if they fhould be taken, as is pol-
fible with due care, at the exalt ftatcof dry but entire
crffm]s, another uncertainty arifes from a property
which fecins to be common to them all, namely, that
of rerininga greater or finaller quantity of water, ac-
cording to the degree of heat in which they were
eryftallized ; the colder the weather the greater quan-
tity of water entering into the compofition of the cry-
{tals. Tt i’ﬂnn:?dpnﬁib]c, however, to make a prewy
accurate ftandard of mineral alkali in the following
manner : Let the alkali be purified by repeated folu-
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Theory.

Metalline ed air-gentalned in the alkali is difengaged, and the
Subflances. calx of the metal, having now no acid to keep it dif-
V= folved, immediately joins with the fixed air of the al-
kali, and falls to rhe bottom. Semething fimilar o
this happens when metls are calcined by fire. In
this there is a eontinual decompofition of the air
which enters the fire; and the fixed air conmined in
ity being, by this decompofition, fet loofe, combines
with the calx ; whence, in both cafes, there is a confi-
derable increafe of weight. If the air is excluded from
Emnm’i, it cannot be caleined even by the molt violeut
sis o =
Reafon of - When a metal is precipitated by a mild alkali, or b
t'}"g’f’"l:‘rf“ an unecaleined caleareoas earth, {hc reafon of the in}:
.;1 mcll:iu-. creafe of weight is very evident; namely, the adhe-
Jine calees, 1190 0f the fixed air to the metalline calx : but, though
it is not fo mueh inecreafed when precipitated by cau-
ftic alkali, or by quicklime, thereis neverthelefs a very
evidenr inereafe, which is not fo ealily acconnted for.
M. Lavoifier has mentioned fome cxperiments made
on mercory and iron diffolved in aquafortis, which
deferve to be taken notice of, as in a great meafure
accounting for the phenomenon ziready mentioned of
the folution of metalline fubftances grining an addi-
tion of weight ; and likewife thow the proportion of
increafe of weight with the mild, or calcined calcare-
ga5  ous earth.
M. Lavoi-  * Exally 12 otnces of quickfilver f(i'ajrs he) were
fier's expe- put ingo a matrafs, and 12 ounces of {pirit of nitre
rinents.  poured on it. Immediately a fpontancons cffervel-
cence enfued, artended with heat. The red vapours of
the nitrous acid arefe from the mixture, and the liquor
affimed a greenith colour. 1 did not wair till the fo-
lution wus entirely acecomplifhed before I weighed it ;
it had loft one drachm 18 grains. Three hours after,
the mercury was nearly all diffolved : but having again
weighed the folation, 1was much aftonithed o perceive
that it had increafed inftead of being diminithed in
weight ; and that the lofs, which was one drachm 18
ains at firlt, was now only §4 grains. The next
y the folution of the mercury was entirely finithed,
and the lofs of weight reduced to 18 grains ; fo that in
12 hours the folution, though confined in a narrow neck-
ed matrals, had uired anaugrmentation in weight
of one drachm. [ added fome diitilled warer to my fo-
lution, to prevent it from eryftallizing ; the total weighe
of it was then found to be 48 oences 1 drachm and 18
ains,
¢ I weighed [eparately, in two veflels, 8 ounces
15 grains of the above {olution, each of which por-
rions, accerding tw the preceding experiment, ought
to contain 2 ounces of nirrous acid and 2 ounces of
quickfilver. On the other fide T prepared 6 drachms
26 grains of chalk, and 4 drachms 36 grains of lime ;
lhr.f: proportions having been found by former ex-
periments juit necefliry to {aturate two ounces of ni-
trous acid. I put the chalk in the one veillel, and the
lime in the other.
¢ An effervefcence arrended the precipitation by
chalk, bur without heat ; the mereury precipitated in
2 light yellow powder, at the (ame time the chalk
was diffolved in the nitrous acid. The precipitation
}'JE the lime was cffedted without effervefcence, bt
‘with heat ; the mercury was precipitated in a brownifh
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powder, When the precipitatas were well fubfided, Metalline
1 decanted off the liguors from them, aud carefully Svbitances
edulcorated them, Afier which, I caufed them o be ™"
gur}fd in a heat pearly equal to that in which mercury

s'

 The precipitate by the chalk weighed 2 ounces 2
drachms 45 grains; that by the lime weighed 2 oun-
ces I drachm 45 grains.

 Sixreen ounces of the nitrous acid, the fame as
employed in the former experiments, were placed in
4 mairals, and fome iron flings gradually added. The
effervefcence was britk, mcmieﬁ with great heat, red
vapours, and a very rapid difcharge of claflic fluid:
the quantity of iron neceflary ro atain the point of
faturation was 2 ounces 4 drachms ; after which, the
lofs of weight was found to be 4 drachms 19 grains.
As the folution was tarbid, I aa.ded as much di‘jfrli]lnd
water as made the whole weight of the foluiion to be
exaétly 6 pounds,

‘¢ I took two portions, each weighing 12 ounces of
the above folution, and containing 2 ounces of nitrous
acid, and 3 drachms 36 grains uig iron filings, 1 pla-
ced them in two foparate veffels. To ane were ad%ad
6 drachms 36 grains of chalk; and to the other 4
drachms 36 grains of flacked lime, being the quantities
necellary to (arurate the acid.

¢ The precipitation was effeéted by the chalk with
effervefcence and tumefaétion, that by the lime with-
vut either effervefcence or hear. Each precipitare
was a yellow brown ruft of iron. They were wathed
in feveral parcels of diftilled water, and then dried in
an heat fomewhat fuperior 1o that ufed in the laft ex-
periment.

¢ The precipitate by the chalk, when dried, was a
?'cyiﬂ'n ruft of iron, inclining even to white by veins.
t weighed 6 drachms 35 grains, That by the lime was
rather yellower, and weighed 4 drachms 69 grains. 526

# The refule of thefe experiments (fays M. La- confe-
voifier) are, 1. That iron and mercury t{ill‘ulvcd in quences
the nitrous acid acquire a remarkable increale of from his
weight, whether they be precipitated by chalk or by experi-
lime. 2. That this increafe is greater in refpect to ™0+
iron than mercury. 3. That one reafon for thinking
that the elaftic fiuid contributes to this augmentation
is, thar it is conftantly preater when an earth is em-
ployed fatarated with elaftic Aunid, fuch as chalk, than
when an earth is ufed which has been deprived of i,
as lime. 4. Thar ir is probable that the increafe of
weight which is expericnced in the precipitation of
lime, although mot fo great as that by chalk, proceeds
in part from a portion of the elaftic finid which re-
mauns onited o the lime, and which conld not be fepa-
rated by the calcination.” 528

Bue though we are naturally enonph inelined to Norwell
think that the increafe of weight in the precipitates fornded.
formed by lime proceeded from fome quantity of ela-
{tic fluid or fixed 2ir which remained combined with
the lime, it is by far too great ro be acconnted for in
this way, even according to the experiments men-
tioned by M. Lavoifier himfelf, and which, from the
manner in which they are told, appear to have been
performed with the greateft aceuraey. He found,
that v ounce § drachms and 36 grains of fMlaked lime
eontained 3 drachms and 3 quarters of a grain of wata:'i
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Theory

Chemiesl . } Rep. of antimon.  Marine 2cid
m Sulphur Quickfilver.
——~—= 1l Thofe which bhappen inmixtures by fufiou,
2 Tin Iron
" § Silver Lcad,
a Copper Sulphar
"y Geld Lead.
M. 5. Sulphur
3'} Gold Reg. of ant.

The firft of thefc tables requires very little expla-
nation, The names princed in fmall capitals, are thofe
of the fubftances which have the affinity with or at-
traft thole below them. Thaos, vitriolic acid atraéts
moit powertully the Ehl-:giﬂﬂn, or inflammable prin-
ciple : mexi, fixed alkali ; then, calcareous earth; and
{o on, in the order in which they are marked. — The
tables of double eleftive attradtions cannot be made
quite fo diftinét ; though an cxplanation of onecex-
ample will make this likewife cafy to be onderftood.
Thus in Table 1. thefivftcaleis, ¢ If a combination of
acids with caleareous earths or metallic {ubitances is
mixed with a combination of volatile alkali and fixed
air, the acids will unite themlelves o the volatile al-
kali, and the fixed air to the calcarcous earth or me-
tallic fubftance.

Sect. X. Of the differemt Operations in Prac.
tical Chemiflry, and the proper Infivaments for per-

Sorming eack.
Dpcsri?i.o.ul THE moft remarkable operations in chemiftry, and
in chemi- by which the greateft changes are made upon thofe
fizy. bodies which are the objetts of that feience, may be

comprehended under the following names. 1. Sola-
tion. 2. Filtration. 3. Precipitation, or coagulation,
4. Evaporation.  s. Cryftallizavion. 6. Diftillation,

7. Sublimation. 8. Deflagration. g. Calcination. 10, Fu-
fion. r1 Maceration, or digeition. To which we
may add, 12, Tritoration, orlevigarion.

Chemilts Before we proceed to a particular account of each

how divid- of thefe operations, it is neceflary to take norice, that

wd, there are two different things propofed by thofe who
enter on the pradtice of chemiftry. Some have no-
thing farther in view than the enlargement of their
knowledge, or making improvements in aris which
arcto be praétifed by others for theirown advantage.
Others defign to follow chemiftry as a trade, by which
they hope to enrich themfelves, or toget a comfortable
livelihood. Bat the apparatus and utenfils necefla
for performing the very fame operations are exceed-
ingly different when experiments un}y are to 1:!'!: made,
from what they moft be when thefe operations are

rformed with a view to profit ; and {v great is this
iffercnce, than thofe who purfue chemiilry with a
view to advantage, will always find themfelves very
confiderable lofers it they follow the plan of an appa-
rawus or 4 laboratory delizned only for making expe-
riments. Along withthe apparams, therefore, which
is commonly deferibed in chemical boaks, and prope
only for experiments, we fhall alfo give that which is
neceflary for preparing great quantities of any chemi-
£56  cal ani:{: in the way of trade.
Glafs vel-  In general, thofe who praltice chemillry merel
fel when with an experimental view, ought, asmuch as ]:uig
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fible, to make ufe of glafs veffcls, as not being liable Chemical

to be corroded by the moft powerful folvents ; and, Opera-

by their tranfparency, -giving an opportunity of ob- b0

ferving what pailes within them during the operation.

But by thofe who praétife chemiftry with 2 different

view, thefe vellels ought, with equal care, to bea-

voided, on accouut of their expence and brivtlenefs,

This laft quality, indeed, is poflefied by glafs in fo

ciinent a degree, that glafs veflels will fometimes.

fly to pieces, and that with cenfiderable violence,

when ftanding by themielves, and nothing touching

them. The principle objeéts which a chemilt onght

to have in view, in performing his operations, ought

to be to fave time and fuel, efpecially the former ; and

for this purpofe, he would find himfelf a confiderable

gainer, though he fhould be at much greater expence

in his apparatas than he would otherewife have occa-

fion for. 57
On ihe fubjedt of chemical veffels Dr Black ob- Dr black’s

ferves, that '¢ with regard to the material of which oblerva-

thefc are compofed, we are very much ac a lols ; and ‘"’“FP‘:I

indeed there are no fuch materials in nature as are ca- [ 720

pable of anfwering the pua:pal'-:s of chemiils in abfo- "

lue perfettion.—The qualities are, 1. Tran{parency

to allow us to fee the changes going on ; 2. The power

-of refifting the adtion of acids and corrofive fubflan-

ces 3 3. That they bear fudden alterations of heat and

cold withont breaking ; 4. Thar they be firong, in order

to confine elaftic vapours ; and, 5. That they bear very

great hear withont melting.  As thefe qualities, how-

cver, are not to be met with united in any one fub-

ftance, the clicmifts are obliged to have recourfe to

different fubftances which poflefs fome of them dif- oog

ferently. Thefe are, glafi, metal, and carthen waré. Geod and

Glafs is pofleiled of the two firlt properties, but has bad quali-

the inconvenicnce of being apt to crack and fly in ties of glafs

picces, on any fudden tranfition from heat to cold, or 2 # mate-

from cold to heat. The beft method of remedyin :Jl:m.fi';l-

this defedt, is to have the glafs made very thin, snd g,

of 2 yound figure, that it may be all heated as eqnally

as poflible ; as it is the unequal application of the heat

which caufes it break. Another requifite in the choice

of chemical glafles, is that they be well annealed. I

this is not done, the glafs will either immediately fiy Extreme

to picces, or be liable 1o break on the fmalleft acci- fragility of:

dent. Thar fuch glafles fhould be liable to be broken glals not

on every flight occafion, is a phenomenon that has hi- well anne-

therto receivedno explanation. If yon touch them **™

with a diamond, with a piece of flint, ghafls, &c. or

expofe them to the heat of the fun, they break imme-

diately. Dr Black has had great veilels of glafs,

which broke immediately on his throwing a litdle fand

into them to cleanthem. This manifetly depends upon

the fame principles as the qualities of whar are called

Lfafs tears. 163

lafs when well annealed is univerfally to be pre- Geod and
ferred, where prear and fndden changes of hear, or bad quali-
much frength, arenot required. Flint-glafs is the tics of me=

beit ; but the coarfer kinds, as botde-glafs, are yery ™ %™
apt to break. ; . :‘If;;l:r';“f

The metals have the third and fourth qualities ( qels.
in perfeftion. but are deficient in all the veft. The
moft troublefome property is, that they are liable
to be corroded by acids and other bodies, as is the
cafe with iron and copper ; thoagh this is in fome:
' ncafure
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another veflel to it that will receive thefe fteams, and Chemical

give them fill more room for their condenfation, and Operations

diret them to fall back again, when condenfed, into

the marrafs. This is called cireslation. Macquer de- 566

feribes another veffel called the petican, which has Pelican.

been made ufe of for this purpofe; but it is hardly Fig- 6

ever employed, on acconnt of its being fo troublefome

to procure and manage it; and the advantages arifing

from it may be obtained by a more funple apparatus. 567
To this head we muit refer Papin's digefter, which Papin’s di-

is reprefented Fig. 4. "It is generally made of cop- gefter.

per, very thick and firong, open at the top, with Plate

Theory. - v
Chemical a manner as not only to be vcri,;tdiﬂimﬂtl}r foluble, but
‘Operations eyen endanger the mcitin%.lof the veffel. It is of fome
=" confequence alfo to avoid the hot fteam which proceeds
from the boiling water, and which iffues with great
furce from a narrow-mouthed vellel, fuch as we have
been deferibing.  That the operator may be out of the
reach of this, and likewife ditlolve the falt in a regular
and gradual manner, without any danger of its concre-
ting on the bottom, it will be proper to have a leaden,
or even a wooden, vellel, with a leng handle; which
is to be filled wich the fubftance to be diffolved, then

immerfed in the boiling liquor, and haken abour in R

it, till the fale is made into a kind of thick pap, which
will be in no danger of concreting. It will alfo be
‘proper not o faturate the water perfeftly with fale;
for it will in' that cafe be impoflible to hinder part of
it from fettling on the bottom, where it foon acquires
fuch a degree of heat as to melt the lead. Before any
faline fubftance is pur into water for folution, it ought
to be pounded and fifted through a hair fieve,

Where large quantities of metal are to be diffolved
in acids, efpecially the nitrous acid, plafs vellels are in
a manner indifpenfable ; although the common flone-
ware bottles, efpecially thofe made in Holland, will an-
{wer the purpole very well, as not being liable to cor-
rofion, and not fo apt to break as the glafs veflels are.
They may be gor of fuch a fize as to hold threc or fonr
gallons : ‘but no vellel in which metalline folutions are
made onght-ever to be above half full

In folutions of oily and inflammable fubftances; caft
iron veilelsare perhapsthemoft proper of any; thongh
copper ones are generdlly preferred. The copper is
excellively folable 'in oil, cipecially if it is1eft 1o cool
in foch a veflel ; 'bot iron is not dolable in any inflam.
mible matter except fulphur. ‘Copper has, however,
this advantage overiron, that it is fooner cooled, as the
vellels made of copper are thinner than they can be
maie of calt iron : fo that if too grear hear is apﬂieﬂ
to a copper veffel, it may be eafily remedied by taking
it off the fire ; 'but in a calt iron vefel the heat conti-

a lid fiwed to it, which applies very exaétly. There
are ufually two projeftions on the fide, defigned
to make the lid go ina particular manner, bur they
are unneceflary. There are other two, to which are
fitved the two fides of a crofs bar B B ; in which crofs .
bar there is a ftrong fcrew D, by which the lid can be
prefled down wery ftrongly. lis ufe is o force wa-
ter to bear a ftronger heat than it ‘ean do under the

ordinary preflure of the atmofphere. It is fom

furnithed with an apparats for leting out the fteam,

left it fhould be in dangerof burfting the vellel, A pipe
is pafled through the ?id which is fitted with a valve,
on which paffes a lever at awery fmall diftanee fromits
centre of motion ; andthis can be made to prefs onthe
valve with different weights, according 1o the dift

of thefe weights from the centre.  In one confiradted
by DrBlack, there was another pipe below, intowhich
a thermemeter conld be dntroduced, in opder 1o mea-
fure the degree of heat to which the fbeam-was raifed.
This machine was pretty much employed fome time
apo, and s effeéts were much admired ; bur we find
that moft things which can be diffolved in this way,
can likewife be diffolved inthe ordinary way by boil-
ing water, provided it is continued for a longer time,
as animal bones, from which the gelatinous parts are
indeed exrracted very quickly by chis wveilel ; bur the
fame change is produced by boiling them in water for a
long time in the ordinary degree of heat.

II. FrrtRatron. Thisoperation is generally the Fﬂt::t?nn,
attendant of folution : very few fubflances, of the faline
kind efpecially,arccapableof being diffolved withoutlea-
ving fome imporities, from which they multbe freed; and

nues fo long as may fometimes produce dangerous con-

565  fequences, even after the fire is removed.
Dr Black's  Dr Black obferves, that for the purpofe of folution,
diredtions if no particular nor uncommon confequence follow the

for folu- application of the two bodies to each other, and if
none of them be very volatile, any glafs or porcelain
vellel that can refifttheaétion of the {fubitances will an-
fwer the purpole ; but it often happens that they break
out into violent-ebullition, which produces fteam; and
here a common veffel is not fo proper, as we would
wilh to have the vapour confined or condenfed. Wee
therefore choofe a clofe veflel that will bear the heat
fuddenly produced by the mixtore, or the hear char
may be neceflary to promote the adtion of fuch bodies
upon-one another. OFf this'kind is the pbiala chemica,
or matrafs, in which the vapours-will have time to cir-
eulateand to be condenfed again, without being allowed
to efeape, Where the matrer is in fmall quantity,
{maller vellels Tomewhat of the fame form are ufed, as
Florentine flafks, which bear fudden changes of heat
and cold remarkably well, on account of their ‘hinnefs,
In order to promote the action of bodies, it is fometimes
nmll‘ax to make the fluids boil ; and for this purpofe
we mult have a matrafs with a large neck, or apply

the doing of this, fo as to render the folution perfectly
tranfparent, is what is underftood by the ward filtration.

For parpofes merely experimental, a glafs funnel
and piece of paper are gencrally fufficiemt. The pa-
per is formed into a conical cap, which being placed in
thefunnel wich its point downwards, the funnel is then
placed in the month of a vial ; and the folution or
other liquorto be filtered is poured into the paper cap,
throngh which the liquor pailes tranfparent, lcaving 118
impurities on the paper. For the purpofe of filtration,

éﬁapcr has come into fuch general wie, that a particular

ind of it is preparcd under the name of filteriug paper,
This is of a reddifh colour ; but Dr Lewis prefers the
whitith grey paper which comes from Holland ahout
the pill boxes, as not giving any colour to the folutions
which pafs through it.

This operation though apﬁamnﬂy fo fimple and eafy,
is neverthelefs atrended with very tronblefome cireum-
ftances, on acconnt of the great time it takes up. Even
where very fmall quantities of liquor are to be filtered,

K merely
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Chemical but at the fame time this mixture renders them apet to
Operations. be corroded by vitrifying matters kept a long time in
~—v—"fufion ; for thefe do not fail to aét upon the {and con-

79
4. If the quantity of unburnt clay be too grear, the Chemical
crucible will be apt to crack in the fire. Crucibles Operations
made of 10 ounces of unburntclay, ro ounces of grof:- =

tained in the compofition of the erucible, and, forming
a yitreous mafs, at laft run through it

This inconvenience is prevented, by mixing, inftead
of fand, a good baked clay in grofs powder. Ofa
compolition of this kind are made the glafs-houfe pots,
which fometimes fuftain the violent heat employed in
making glafs for feveral months. They are, however,
gradaally confumed by the glafs, and become cons

ly powdered burnt clay, and three drachms of cal-
cined vitriol, are capable of retaining melted merals,
but are pervaded by glafs of lesd. The following
compofition is-better than the preceding : ' Seven oun-
ces of unburne clay, 14 otnces of grofsly powdered
burnt clay, and ene drachm of calx of vitriol. Thefe
crucibles may be rendered more capable of containing
glafs of lead, by lining their internal forfaces, before

536 {tantly more and more thin. . they are baked, with unburnt clay diluted with water.
Platina, 3  Asthe containing vellel, however, muftalwaysbeex- They may be further ftrengthened by making them
debrable Ilufcd toa more violent hear than what iscontainedinit, thicker than is ufually done ; or by covering their ex-
marterial,  crucibles ought to be formed of {fuch marerials as are  rernal forfaces with fome unburne clay, which is called 529
- not vitrifiable by the heat of any furnace whatever, But  armiag them. 5. The compofition of crucibles mofi Materials
from the attemprs made tomele platina, it appears, that -::.ap-abii of containing the glals of lead, was 18 parts moft capa-
of all known fubftances it would be the moft defirable for  of grofsly powdered burnt clay, as much unburne clay, ble ofrefilt-
a melting veifel. Heflian crucibles, glafs-houfe pors, and one part of fufible fpar. Thefe crucibles moft ibg ghafs of
Sturbridge clay, in fhore every fubftance which could be  not, however, be expofed two fuddenly to a violent *****
thought of torelift the moft violent heat, were meltedin - heat. 6. Crueibles capable of containing glals of
fuch a manner as even to {top up the pipes of large bel-  lead very well, were made of 24 parts of unburnt elay,
lows, while plaring was not altered in the lealt ; and  four parts of burne clay, and one parvof chalk. Thefe
Meflrs Maequer and Beaume have fhown, that though require to be armed. 7. Plume alum powdered, and
platina cannot be melted fo as to calt vellels of it, it mixed with whites.of eggs and water, being applied
may neverthelels be cupelled with lead [0 as to become  tothe internal furface of a Heflian crucible, enabled it
587  malleable, and thus vellels might etherwife be made 1o retain for along time glals of lead in fufien.
Achard’s  from thar fubftance, The extreme {earcity of thismi- 8. One part of clay, and two parts of Spanifh chalk,
method of perzl, however, leaves as yet little room to hope for made very good crucibles. The fubftance called Spa
mk'llnﬁ; of A0 thing from it, though Mr Achard hasfound ame- #ifb chalk is not a calcareous earth, but appearsto be a
lati thed of forming erocibles from this refractory lubftance. kind of {teatites. g. Two.parts of Spanith chalk, and
It confifts in moulding the precipitate made with fal one part of powdered tobaceo-pipes, made good hinin
ammoniac into the form of a crucible, and then apply- for common cricibles. 1o. Eight parts of Spﬂ.uifﬁ
ing 2 fudden and very violent heat, which fufesthisealx. chalk, as much burne elay, and one pare of litharge,
Pott has made {0 many experiments upon clays  made [olid crucibles, 11, Crucibles made of black lead
mixed with differenc fubftances, that he has inamanner  are fitter than Heflian crucibles for melting metals ; but
exhaufted che fubject. The balis of all his compolitions they are fo porous, that fufed falis pafs entirely thro®
was clay. This he mixed in different proportions with them. They are more tenacious than Heflian eruei-
metallic calees, calcined bones, calcareous earths, tales, bles, are not fo apt to burft in picees, and are more
amianthus, afbeftus, pnmice-ftones, tripoli, and many durable. 12. Crucibles placed with their bottoms up-
others ; but he did not obtain a perfé@ compofition wards, are lefs apt to be cracked during the baking,
from any of them. The beft crucibles, according to than when placed differently. 13. The pafte of
Scheffer, cannot eafily contain merals diffolved by ful-  which crucibles are made, oupht not to be too moiit ;
~ phar, in the operation of parting by means of fulphur. elfe, when dried and baked, they will not be fuffici-
They may be made much more durable and folid, ently compalt: benee they ought not to be fo moift as
by (teeping them a few days in linfeed-oil, and ftrew= to be capable of being turned on a potter’s lathe ; bot
s8¢  ing powdered borax upon them before they are dried.  they muft be formed in brafs or wooden moulds. sg0
Mr Pott's L he refulr of Mr Pott’s experiments arc : 1. Cru- On this fubjedt Dr Lewis hath alfo made feveral DL ewiss
directions. cibles made of fat clays are moreapt to crack when ex-  obfervations ; the principal of which are, 1. Pure clay obferva-

pofed to findden heat, than thofe which are made of foftened to a due confiftence for being worked, not tions.

lean or meagre clays. Meagre elays are thofe which
contain a confiderable quantity of fand along with the
pure argillaceous earth : and fat elays are thofe which
congain bue little. 2. Some crucibles become porons
by long expofure to the fire, and imbibe part of the
contained merals, This may be prevented, by plazing
the internal and external furfaces ; which is done by
moiftening thefe with oil of tartar, or by firewing up-
on them, when wetted with water, powdered glafs of
borax, Thele glazings are notr capable of containing
glafs of lead. 3. Crucibles made of burut clay grofs-
ly powdered, together with unburnt clay, were much
I:g liable to crack by heat than crucibles made of the
fame materials where the barnt clay was finely pow-
dered, or than crucibles made entirely of unburnt clay.
I

only coheres together, but ficks to the hands. In
drying, it contralls 1 inch or more in 12; and hence
it is very apt tecrack, unlefs it isdried exceeding flow-
ly. In burning, it is fubjeft to the fame inconve-
nience, unlefs very flowly and gradually heated. When
thoroughly burne, if it has efeaped thofe imperfeétions,
it proves folid and compa& ; and fo hard as to ftrike
fire with ftecl. Vellels made of it are not penetrated
by any kind of liquid; and relft falis and plaffes
brought into the thinneil fufion, exeepting thofe which
by degrees corrode and dificlve the earth itfelf, as
glafs of lead ; and even this pencirating glafs is refift-
ed by it better than by almoft any other carth ; bur, in
counterbalance to thefe good qualities, they cannot be
heated or cooled, bur with fach precantions as can

rarely
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arts from both fides meet in the middle, and no ap-
carance of glafs remains. By thisméans, entire vel-
T fels of plals may be changed into procelain.

_The fubftance into which glafs is thus converted, is
ép:%i:, compact, internally of great whitenefs, equal
to thuet of the finefl chira-ware ; but, externally, ofa
much duller hue. It is confiderably harder than glafs,
¥ Ep'-‘:cﬁ lefs fulible in the fire, and {uftains alterations of
! eat and cold without injury. Vellels of it, cold, bear
= boiling liquors ; and may be placed on the fire at once,

- without danger of their cracking. ¢ Ihave puta vel-
fel of this porcelain (fays the author) inte a forge,
Inrrounded it with coals, and ktﬁ! vehemently blowing

+ for near a quarter of an hour; I have mclicd glals in

this velfel, without its having fuffered any injury in

¢ s figure.” If means could be found of giving the out-

fide a whitenels, equal tothe internal ],;:rr, glals vellels

might thus be converted infoa valuable kind of porcelain

fuperior to all that have hitherto been made.  Chémi-

ftry, fays he, may receive from this difcovery, in

irs prefent ftate, fnch veflels as have been long wanted ;

t-. vellels which, with the compaétnels and impenetra-

bility of glafs, are alfo free from jts inconveniences,

. The common gi'ctlidgla.fs bottles yicld a procelain of

| tolerable beauty ; window-glailes, and drinking-glail-

es, 4 much inferior one; while the finer kinds of cry-

_ ftalline glaffes afforded noncatall,  With regard tothe

" cementing materials, he found white fand and gypfum,

or rather a mixiure of both, toanfwer beft. Colonred

earths generally make the external furface of a deep-

er or lighter brown colour ; foot and charcoal, of a
deep black, the internal part being always white.

The acconnt of this kind of porcelain given by Mr

experi-  Reaumur, induced Dr Lewis, who had allo obierved

ments,  the fame changes on the bottom of glafs-retoris ex-

b poled to violent heat in a fand-bath, to make further

cxperiments on this matter; an account of which he

has Publlﬂll‘.‘d i his Péjigﬁ?lb.ﬁimf l;'ﬁmm:rs'.e %F.»-frn.

The refults of his experiments were, 1. Green glafs,

cemented with white fand, received no change ina

heat below ignition. 2. In a low red heat, the change

proceeded exceeding lowly; and in a ftrong red hear,

approaching to white, the thickeft picces of glals

botcles were thoroughly converted in the f{pace of

three hours. 3. By continned hear, the glafs futfered

the following progreflive changes: firlt, its furfuce

became blue, its tranfparency was diminifhed, and a

yellowith hue was obfervable when it was held between

the eye and the light, Afterwards it was changed a

lictle way on both fides into a white fubltance, exter-

nally ftill bluifh; and, as this change advanced ftill

further and further within the glafs, the colour of the

- vitreous part in the middle approached nearer to yel-

Iow : the white eoar was of a fine fibrous rexture, and

3 the fibres were difpofed nearly parallel o one another,

and tranfverfe to the thicknels of the piece @ by de-

ghrccs the glafs became white and fibrous rhmughum,

the external blnithnefs at the fame time going off, and

r being fuccecded by 2 dull whitith er dun colour. By

a ftill longer continuance in the fire, the fibres were

- changed dgraduall_r from the external o the internal

part, and converted into grains ; and the texmire was

then not unlike that of common porcelain. The prains,

ar firft fine and fomewhar glofly, became by degrees,

- larger and duller ; and ar laft the fabftance of the glais

Dr Lewis's

@
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became porous and friable, Tike 2 mal of white fand Chemiea!

flightly cohering, 4. Concerning the gualitics of this QOperatiom

kind of poreelain, Lr Lewis olderves, that, while it

remained in the fibrous ftare, it was harder than com-

mon glafs, and more able to refift the changes of heat

and cold than glafs, or even porceldin ; but, in a mo-

derate white heat, was fufible icto a fubftance nor fi

brous, bur vitreous agd fmoecth, like white cnamel

that when its textare had become coarlely granulated,

it was now much fofter and unfulible ; and laflly, that

when fome coarfely granolated unfulible pieces, which,

with the contimnance of a moderate hear, would have

become porous and friable, were fuddenly expofed to

an intenfe fire, they were rendered remarkably more

compaét than before ; the folidity of fome of them

being fuperior to that of any other ware, 504
It feems [urprifing thar this able chemift, who on This b=

other occafions had the improvements of the arts fo ject fill

much at heart, did not put fome vellels of this kind imperfcdt.

of poreclain to other fevere trials, befides attemprin

to fufe it by iifelf with a wiolent fire: for though

picces of it were abfolutely unfufible, we are not fure

but they might have been corroded by alkaline falts,

acids, calcareous earths, or glafs oflead ; nay, it thould

feem very probable that they would have been fo: in

which cale they would not be much fuperior ro the

veflels made from earthy materials, When a firft=

rate cliemilt publifhes any thing in an imperfed flate,

inferior ones are difcouraged from attempting o finifl

what he has begun ; and thus, netwithftariding that thele

experiments Rave been fo long publithed, nobody has

yer avempred ro inveltigate the properties of this

kind of pereelain, by getting chemical vellels made of ir,

and trying how they anfwer for crocibles, or retorts:
All that has been faid concerning the proper mare-

rials for crucibles, muft likewile be applicable to the

materials for retores, which are required to ftand a

very violent heat. Mr Reanmur's porcelain bids faireft

for anfwering the purpofe of retorisas well aserucibles.

The great difadvantage of the cominon, earthen ones, is,

that they fuffera quantirty of volatile and penerrating va-

pours to pafs through them, This is very obfervable

in the diftillation of phefphorus ; and though this fub-

fiance has not hitherto Ecen ufed for any parpofe in

medicine, and very litle in the arts, its acid only be-

ing fometimes ufed as a flux, if veflels could be made

capable of confining all the fteams and at the fame time

bearing the heat neceffary for its diftillation, phofpho-

rus, perhaps, might be obtained in fuch quantity, as

to thow that itisa preparation not altogether ufelels.  so5 [s06]
With regard to flone-ware veffels, and all thofe into Stone-ward

which the compofition of fand or flint enters, we (hall veffels cor=

only further obferve, thattheywill be corroded by fixed *oded:

alkaline falts, efpecially of the canftic kind, in a very

moderate heat, Dr Black, having evaporated fome cau-

ftic ley in a ftone-ware bafon, and then melted the d

falt in the fame vellel, found it fo corroded, as after-

wards to be full of fmall holes ; and he found nothing

to refift the aétion of this falt fo well as filver. On wﬂiﬂ.

the fubjeét of chemical veilels, we have now, however, wmﬁ:‘

to add the improved earthen ware of Mr Wedgewood ; ware.

in which the properties of compaéinefs, infufibility and

the power of relifting fudden changes of heat and

cold, are {aid to be united, fo that it promifes to bea

very valuable addidion to tlli:: chemical apparatus.

ir.
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Chemical cylinders, in Boerhaave's chemiftry, are reprefented
Fornaces. with iron handles ; but they may be almoft as ealily taken
=== off by the cheaper contrivance of having four holes in

Go1
Dir Lewis's
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cach, two direftly oppolite to one another, inte which
rwo thort forks may be introduced when the parts are
w be feparated.

In the lowermolt cylinder is to be placed an iron-
gll::::, a lictle below the door, for fupporting the

. In the tinder part is a fmall hole, big enoogh
for introducing the pipe of a pair of good perpe-
tual bellows when the fire is o be wviclently excired.
Dr Lewis prefers the organ-bellows wany other kind.

When the bellows is ufed, the whole muoit ftand
upon a clofe cylinder A, that the air may be confined,
and made to pafs through the fuel. By having more
bellows, the fire may be excited to a molt intenle
degree.  In this cafe, the pipe of every one of them
muit enter the cylinder B.

Each of the eylinders (hould have, in its upper part
around hole, oppofite to its door, for carrying off
the fmoke, by means of a pipe inferved inte it, when
the furnace is ufed for diftillations by the fand-bath.
Each cylinder ought likewife to have a femicircular
cht in ¢ cupgoﬁtc fides, both above and below, that
when the under cut of the upper cylinder is bronght
direétly above the upper cut of the lower one, a per-
felt circle may be formed. Thefe are for giving a
paffage to the necks of retorts, when diftillation by
the retort isto be performed. Tle holes may be
occalionally filled with ftopples made of the fame ma-
terials with the body of the furnace.

The moft convenient ficnation for a furnace of this
kind would be under a chimney, the vent of which
might be eafily ftopped up by a broad plate of iron,
in which a hele ought to be cur for the reception of
the carthen tnbe of the dome. By this means the
ufe of along tube, which at any rate muflt be very
troublefome, might be ealily aveided, and a very
ftrong blaft of air would pafs through the fuel. If it
is found convenient to place the furnace at fome di-
ftance from the chimney, a plate-iron pipe muft be
procured to fit the earthen pipe of the dome, and
carry the fmoke into the chimney. This pipe will
alfo be of ufe, when the furnace is ufed for diftilla-
tions by the fand-bath ; it muft then be inferted into
the hole appalite to the door of any of the cylinders,
and will convey away the fmoke, while the moath of
the eylinder is totally covered with a fand-pot.

For portable furnaces, Dr Lewis greatly recom-
mends the large black crncibles, marked n® 6o, on
account of their refifting a violent heat, and being
very eafily cut by a knife or {faw, fo that doors, &e.
may be formed in them at pleafure. The bottom
of one of thefe large ones being cut out, a grate is to
be put into the narrow part of it. For grates, the
doétor recommends caft iron-rings, having each three
knobs around them. Thele knu%;s go into correlpond-
ing cavities of the outer rings, and the knobs of the
outermoft reft on the crucible, which isto be indented
a little to receive them, that fo the grate may reft
the more firmly, and the furnace not be endangered
from the f{welling of the iron by hear. When this
is to be made ufc of as a melting-furnace, and a vio-
lent heat to he excired, another crocible muft be in-
verted on thar which contains the fuel, which ferves
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inftead of the dome of the laft mentioned furnace : and Chemical
as whatever is faid of it muft likewile be applicable Furnaces.

laced above one anuther,
efcription of the doftor’s

to the twe crucibles when
we need give no farther
portable Furnace..

bos

No doubr, the great experience of Dr Lewis, in Objection
chemical matters mull give very confiderable weight Eﬂth':ll"lfﬂ
to any thing he advanees ; and the warmth with which in feme

he recommends the furnaces mult convinee us, that®
lie has found them abondantly anfwer the purpoles of
experiments. We canuot help thinking, however,
that where a very great and lafting heat is to be given,
the thicknefs, and even the form, of thele crucibles, is
fome objection 1o theirufe. It is cerrain that fuch 2
permanent, or, as the workmen call ir, a fﬁfid heat,
can never be given where the walls of a furnace are
thin, as when they areof fufficient thicknefs. They
are alfo very apt to burft with great hear ; and, for
this reafon, Dr Lewis defires his fornace to be
firengthened with copper hoops. This difpofition te
burlt proceeds from the inner parts which are more
intenfely heated than the outer, expanding more than
thefe do, and confequently buriting them., Hence
the doftor defires his furnace o be ftrengthened alfe
by putting ir within another erncible of alarger fize,
and the intermediate fpace to ke filled up with a mix-
ture of fifted afhes and water. For molt chemical
procelles, where only a fmall degree of hear is requi-
fire, thefe furnaces anfwer beyond any thing thar has
hitherto been attempted. The whole is 1o be fup-
ported by an iron ring with three feet

ad
Tir Black has contrived a furnace in which all thefe Dr Black’s

tod

inconvenicnces are avolded. Two thick iron plates, furnacedes
b : = 7 feribed.
above and below, are joined by athinner plate, forming -

the body of the furnace, which is of an oval form. s
The upper part is perforated with two holes ; the one fg, 5.8, 9.

A, pretty large, which is the mouth of the furnace,
and which isof a circular form: theother behind it, B,
of an oval form, and defigned for faltening the end of
the vent which is fcrewed down upon it. Theunder-
moft thick plate has only the large circular opening
G near to the middle, but not altogether fo, being
nearer to one fide of the ellipfe than the other, where
the round hole in the top is placed; fo that a line pal-
fing this cirenlar hole hasa lile obliquity forwards.
Thealh-pit C E is likewife made of a nelliptical form,
and a very fmall matter widened ; fo that the bottom
of the furnace is received within the ellipfe. A liule
below, thereisa border I that receives the bottom of
the fornace ; and excepe the holes of the damping. plare
E, the parts arc all clofed by means of ﬁ:rl% lute,
upon which the body of the furnace is prefled down ;
by which meaxs the joining of the two parts, and of
all the different pieces, are made quite tight ; for the
bedy, fire place, ath-pit, vent, and grate, are all fepa-
rable from one gnother. As the furnace comes from
the workman, the grate is made to apply to the ont-
fide of the lower part. Ttconfifis of a ring laid on its
edge, and then bars likewile laid on their edges; and
from the outer ring proceed four picces of iron, by
means of which it may be ferewed down ; fo it is kept
out of the cavity of the furnace, and preferved from
the extremity of the hieat. Thaus it lafts mich longer,
and indeed hardly lisble ro any decay; for by be-
ing expofed to the cool air, it is kept fo cool, thar ll{
La = &






Theory. e

Chemical for making experiments on earthen ware ; by which he

Furnaces. (howed that many f{ubftances formerly rekoned infu-

= fible, might neverthelefs be melted by fire raifedioa

very intenfe degree ; and thatfeveral of thefe bodies,

when mixed wgether, form compounds which may be

melted without any difficulty. From thisa tube arifes

o {ome heighe, and there is an additional wbe which

Reafons for May be puron to the heighe of above 1o feer. The

making the fire-place is marrow below, but widens towards the

fire-place middle, and contrats again at top, for the fuke of the

of a roun- ve{lels which are put into it, aud which are wider at

difh form. o5 than at bottom. Thus the vellel is equally heat-

, and there is room above for containing a quantity

of fuel, which defcends as falt as icis mn%umcd. Dif-

ferent reafons have been alligned for this form : thus

Dy Boerhaave imagines thatthe melting furnace fhould

be made of a parabolic form, and Macqner, that ic

fhould be in the formof an ellipfe; and that the cro-

cible thould be placed in one of the foci, where they

imagined rhe hear wonld be concentrated ; bur iris

very plain, that the materials are fuch asare not ca-

pableof reflecting the rays of heat in a repular man-

ner ; and. even though they could do fo, it would

be to no purpofe, becanfe the hear and light do

not come from any lingle point, bur from a great

number, Rriking the furnace in all pollible direc-

tions, and which mult confequently be reflefted in

directions as numerous. The furnace is mwade of jron

- lined with clay ; and as it is difficalt to beat ot the iron

into this roundifh form, it may as well be made cylin-

drical ; and it is cafy to give the infide what form we

Slcafc by means of a latng of clay; neither need the

pme have the roundifh form, but may be imply made

conical. The vent thould be made about two-thirds of

the diameter of the furnace, or fuch as will give an

arca of about one-half the grate. A [mall portable

furnace of this kind is very convenient for ordinary

crucibles ; the largelt of which are only abour four or

five inches high ; the widelt part of the furnace may

be beat out about to inches diamcter; and when

madeof thin plate iron, and lined within, are very

convenient, and may he heated at very little expence

of fuel. But for heating much larger vellels, it is pro-

per to conftract them ofgbri.ck, when they have preuy

mueh the fame form ; only it is neceffary romake them

fquare, and round on the infide witha latingof fand and

clay. The top is generally made flat,and covered over

with two or threebricks; the vent goes a little back-

wards, and then is railed to a proper height. Where

the vellel to be heated is very large, it is common to

leaye the frontopen for putting in the veflel ;and then

to build it up with bricks, clay, and fand; which can

be ealily pulled down again when the operation is over.

‘WI-.‘.E:.:EE:!.- There are fome cafes in which it is neceflary to

Jows are Dave a rapidity of inflammation even beyond what this

neceffary, furnace can give ; and in thefe we have recourfe to bel-

lows of various conftructions, by which the air can be

comprefied and made to enter the fuel with great ve-

locity. Thefe again are fomerimes wrought by wa-

ter; but there is another machine which J:rmiuu:_s a

reater effelt, viz, the water-blaff defcribed by Lewis
in his Comsmercip Philofoph, Techuicuns.

gl The eolipile oo may be employed for driving air in-

“::“:: peto fuel. The effedt of this ERE been confidercd as a

P adeul  proof that air a@s by its claflicity inanimating fuel,

of,

Gicg
In what ca-
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as an elaftic fluid vapour fromthie colipile produces, the Chemical
fame effedt.  But when we contrive to fend fteam in- Furnace.
ftead of air, the fame cffedd is not produced ; and the ™=
true manner in which this inflrument increafes the in-
flammation is by driving air through the fuel: the
fteam from the veilel {preading and mixing withtheajr,
and driving it befove it, makes it firike upon the fuel,
Chemifis  have generally believed thar a wide and
high aih-hole greatly increafes the power of a melting
furnace ; but thisadvantage is found to be merely ima-
ginary, as well as that of introducing the air through
a long tube to the alh-hole ; unlefs where the furnace is
placed in a clofe roam, fo thatit is neceflary tofernifh &
greater blaft of air than can otherwife have accels.
For the form of the furnaces necelfary in effaying
and (melting of ores or making glafs, fee Essayine
Grass, and SMELTING. 61o
When large ftills, fand-pots, &ec. are to be fixed Stills, fand-
with a view to daily ufe, it is amatter of no fma!l]i:::: fec.
confequence te have them put up in a proper manner, oW o fet-
The requilites here are, 1. That the whole force of
the fire {hould be {pent on the diftilling veiel or fund-
por, except what is neceflarily imbibed by the walls of
the furnace. 2, That the veilel fhouldbe fer in fueh
a mananer as that they may receive heat even from the
furnace walls; for a f{lill which contains any liquid
can never be madefo hot as a piece of dr I:r_i-:_i. 3.1t
is abfulutely neceilary thar the force of the fire be not
allowed to colleét itfelf upon one particular part of
the veilel ; otherwife that part will foon be deftroyed.
3. The draught of air into-furnaces of this kind oughc
to be moderate ; only fo much as will prevent fmoke.
If a ftrong blaft of air enters, not only a grear part of
the heat will be wafted by going up the chimney, but
theougfideof the veilel will l‘:’c calcined every timethefire
is kindled, and thusmuit be foon rendered unfit for ufe.
There are few of the common workmen thar are
capable of building - furnaces properly ; and it is very
necellary for a chemift to know when they are pro-
perly done, and to make the workmen a according
to his direftions. As the ftill, or wharever veilel is 1o
be fixed, muft have a fupport from the furnace on
which it is buile, it is evident the whele of its furface
cannot be expofed to the fire. For this reafon many:
of thefe veflels have had only their bottom expofed 1o
the fire, no more {pace being left for the adion of
the hear, than the mere cireular area of the il bot-
tom ; and the fire pafling directly throngh a hole in the
back part of the building, which eommunicated wirh
a chimney, and i:onfcqucmljf had a ftrong draugh,
fearce fpent any of its force on the ftill, bar went fu-
rioufly up the chimney. By this means an extraordi-
nary walte of fuel was occafioned ; and that part of
the ftill-bottom which was nextihe chimney receivin
the whole force of the flame, was foon d:l’tmycdg..
Aurempts were made to remedy this inconvenience,
by putting the fire fomething forward, that it mighs
he at greater diffance from the chimney, and coie
fequently mighr. not f{pend its forcein theair. This
too was found 1o avail very little. A contrivance wwas
then fallen upon to make the vent pafs round the body:
of the ftill in a fpiral form. This was a confiderable
improvement ; but had the inconvenience of making
the fire fpend itfelf nfelefsly on the walls of the furnace,
and belides wafted thar part of the ftill which tonched

the


















Prattice.

Vitrioli

tery fufion, (See Fusiow); after which it becomes

acid and  opaque and white. By a continuance of the fire, it be-

its combi= comes brown

nutions,

fiat
Preferva-
tives of
‘wood.

(%)
Redifica-

tion,

yellow, and at laft red. For the pur-

.pofes of diﬂiifltion, it may be takenout as foon as it

has recovered its folidity.

The dry vitriol, being now reduced to powder, isto
be put into an earthen retort, or rather long neck
(:.‘e ind of retort where the neck iffues laterally, that
the vapours may have little way to afcend), which it
may nearly fill. This retort muft be placed in a fur-
nace capable of giving a very ftrong heat, fuch as the
melting furnace we have already delcribed. A large
receiver is 1o be fitted on; and a fmall fire made in
the farnace to heat the veflels gradually. White
fumes will foon come over into the receiver, which
will make the npper part warm. The fire is to be
keptof an equal degree of (trenpth, till the fumes be-
tg*':n. to difappear, and che receiver grows cool. Tt is

en to be increafed by degrees; and the acid will be-
come gradually more and more difficult o be raifed,
till at laft it requires an extreme red, or even white,
heat. When nothing more will come over, the fire
muit be fuffered to go out, the receiver beunluted, and
its contents poured into a borttle fixed with a glafs
ftopper. A fulphoreons and fuffocating fume will
come from the liguor, which muft be earefully avoided.
In the retort, a fine red powder will remain, which is
ufed in painting, and is called coleorhar of witriol. It
iz ufeful on account of its durability ; and, when
mixed with rar, has been employed as a prefervative
of wood from rotting ; but Dr Lewis prefers finely
Eluwdcrnd pit-coal. As a prefervarive for mafts of

ips, he recommends a mixture of tar and lampblack ;

concerning which he relates the following anec-
dote.

¢ T have been favoured by a gentleman on board of
avellel in the Eaft-Tndies; with an account of a violent
thunder-ftorm, by which the main-maft was greatly da-
maﬂnd, and whofe effects on the different parts of the
maft were pretty remarkable.  All the parts which
were greafed or covered with turpentine were burft in
pieces : thofe above, berween, and below the greafed
parts, as alfo the yard-arins, the round-top orfeaffold-
;lng, ?ua,t:d with tar and lamp-black, remained uns

ure.’

Qil of vitriol, Wwhen diftilled in chis manner, is al-
ways of a Black colour, and muoft therefore be reéti-
ﬁcg by diftillation in a glafs retort.  When the acid
has attained a proper degree of flrength, the black-
nefs cither flies off, or feparates and falls to the bot-
tom, and the liquor becomes clear. The diftillation
is then to be difcontinued, and the clear acid which is
left in the retort kept for nfe.

This was the firft method by which the vitriolic
acid was obtained ; and from its being diftilled from
vitriol has ever fince retained the name of oi/ of wvitriol,
Green vitriol is the only fubftance from which it is
practicable to draw this acid by diftillation; when
combined with calcarcous carths, or even copper
[(though to this laft it has a weaker attraltion than to
iron}, it refifts the fire moft obftinately. When diitil-
lation from vitriol was practifed, large furnaces were
ereted for that purpofe, capable of containing an
hundred long necks at once : but as it has been difeo-
vered to be more eafily procurable from fulphur, this

>
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method has been laid afide, and it is now needlefs to Vitriolic

defcribe thefe furnaces.

acid and

4 its combi-
I1. To procure the Vitriolic Acid from Sufpbur.  vations.
This fubftance contains the vitriolic acid in fuch 633

plenty, that every ponnd of fulphur, according to Mr Quantityof
Kirwan's calcalation, contains more than ene.half of 2id in ful-

pure acid ; which being in a ftate perfeétly dry, is
confequently of a firength far beyond that of the moit
highly reétified oil of vitriol. Common oil of vitriol
requires to be diftilled to one-fourth of its quantity be-
fore it will coagulate whencold ; and even in this ftate
it undonbredly conrains fome water. No method,
however, has as yet been fallen upon to condenfe all
the fteams of barning fulphur, at lealt in the large

phur.

LETS

way, nor is any other profitable way of decompofing Quantity
filphur keown than that by burning ; and in this way produced
the moft fuccefsful operators have never obtained more frem it-

than 14 ounces of vil from a pound of fulphur.

Gzg

The difficaliies here are, thar fulphur cannnot be Methodsof

burnt but in an open veilel ;
which is admirred to make it burn, alfo carrics off the
acid which is emirted in the form of finoke. To
avoid this, a method was dontrived of burning fulphor
in large glafs globes, capable of conraining an hogf-
head or more. The fume of the burning fulphur was
then allowed to circulate till it condenfed inte an acid
liquor. A preater difficolty, however, occurs hereg
for though the folphur burns very well, its fteams will
never condenfe, It has been faid, that the condenfa-
tion is promoted by keeping fome warm water conti-
nually fmeking in the bottom of the globe ; and even
Dr Lewis has afferted chis: hut the fteam of warm
water immediately extinguifhes fulphur, as we have
often experienced ; neither does the fume of burning
fulphur feem at all inclinable to join with water, even
when forced into contaét with it.  As it arifes from
the fulphuor, it contains a quantity of phlogifton, which
in a great meafure keeps it from uniting with water ;
and the defideratum is not fomething to make the ful-
phur burn freely, bat to deprive the fumes of the
phlogifton they contain, and render them mifcible with
water, For this purpofe nitre has been advantage-
onflly ufed. This confumes a very large quantity of
the phlogifion contained in folphur, and renders the
acid ealily eondenfible : buor it 15 plain that few of the
fumes, comparatively (peaking, are thus deprived of
the inflammable principle ; for the veflel in which the
fulphnr and nitre are burnt, remains filled with a vo-
latile and moft fuffocaring fume, which extinguifhes
flame, and iffues in fuch quantity as to render it high-
ly dangerous to ftdy near the place. It hasibeen
thoaght that nitre contributes to the burning of the
fulphur in clofe veflels; but this wo is a miftakes
More {ulphur may be burnt in an oil of vitriol globe
without nirre than with it, as we have often experien-
ced ; for the acid of the fulphur unites with thealkaline
bifis of the nitre, and forms therewith an nninflam-
mable compound, which foon extinguithes the flame,
and cven prevents a part of the fulphur from being
burne cither ar thar time or any other.

In the condenfation of the fumes of fulphur by
of nitre, a remarkable cffervefcence happens,
naturally leads us to think that the condenfation is
produced by fome ﬂrugg%; between the vitriolic and g

ir. obviating
and the fiream of air, b 2

ties in this
procels.

(1.
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Practice.
Vitrialic ¢, or arife in efflorefcences wp the fides of the
acidand  glafs. It eafily melts in the fire ; penetrates the com-
its combi= mon crucibles; and if fublimed in glafs veflels, which
natians.  reouiresa very confiderable heat, it always becomes a-

cid, however exattly the faturation was performed.
This falt has been dignified with the names of Glan-
- ber's :cre:ﬁfamwauiﬂa,arp&ifdfl/&pbffﬁddmmam‘ﬁ:,frnm
the high epinion which fome chemiits have entertained
of its afkivity npon merals : bur from Mr Port's expe-
riments, it appears, thae its effects have been greatly ex-
aggerated. It diffolves or corrodes in fome degree all
thofe metals which oil of vitriol diffolves, but hasno
effedt wpon thofe on which that acid does not act by

ﬁs* itlelf.
Properties  Gold is not touched in the leaft, either by the fale
of the falts. in fufion, or by a folution of it : the falt added to a
folution of gold in aqua-regia occafions no precipita-
tion or change of colour. Onmelting the falts with
inflimmable matters, it formsa {ulpharecus compound,
which difiblves gold in fufion, in the fame manner as
compolitions of fulphur and fixed alkaline falt. Melt-
cd with filver, it corrodes itinto a white clax, which
partially diffolves in water : it likewife precipitates {il-
ver from its folution in aquafortis. It acts more pow-
erfully on eopper ; elevates a part of the metal in fub-
limation, fo as to acquirea bluifh colour on the fur-
face; and rendersthe greateft partof the refiduum fo-
luble in water, ‘This folution appears colourlefs, fo
that it could not be {uppoled to hold any copper; but
readily difcovers thac it abounds with that metal, by
the blue colour it acquires on an addition of volarile
alkali, and the green calx which fixed alkalies precipi-
tate. In evaporation it becomes green withour addi-
tion. Iron is corroded by this falt in fufion, and dif-
folved by boiling in a folution of it. Zine diffolves
more freely and more plentifully. Lead unites with
it, but does not become foluble in water. Tin is cor-
roded, and a part of the calx is folublein boiling wa-
ter. Ofregulus of antimony alfo a [mall portion is
made [oluble. Alkalies precipitate from the folution
a blnith powder. Calcined bifmuth-ore treated with
its equal weight of the fale, pardy diffolved in water
into'a pale red liquor, which became green from heat,
in the fame manneras tinftures made from that oreby
aqua-regia. The undifolved part yielded [ill, with
frit, a blue glafs. On treating manganefe in the fame
manner, aluminons eryftals were obtained : the un-
diffolved part of the manganele gave ftill aviolet colour
to glafs.

Ig[l. With Calearcers Earth. This combination
may be made by farrating diluted oil of vitriol
with chalk in fine powder. The mixture ought 1o
be made in a glafs ; the chalk moft be mixed with
a pretry large quantity of water, and the acid drop-
ped into it. The glafs muft be well thaken after
cvery addition, and the mixture ought ratlier to be
over faturated with acid; becanfe the fuperfluons
quantity may afterwards be wathed off'; the rﬁfr:_.ri:r, as
it is called, or gypfim, having very little folubility in
water.

This combination of vitriolic acid with chalk or cal-
carcons earth, is fonnd faturally in fuch plenuy, tha it
iz feldomor never made, unlefs for experiment’s {ake,
or by accident.  Mr Potr ndeed fays, that he found

G!‘pfu.m-.

@B EMISTR.Y. g1

fome flight differences between the nawral and artifi- Vitriolic

cial gypfum, but that the former had all the effentia] 2cid ’“_‘:i_

properties of the later. i
The natural gypfums are found in hard, femitran- 2

{parent mafles, comnionly called alabafler, or plafler of

FParis. (Sce ALapasTER, Gyrsum, and PrasTER.)

By expolure to a moderate heat, they become opaque,

and very friable. If they are now reduced to fine

powder, and mixed with water, they may be caft in-

to moulds of any [hape : they very foon harden with-

ot ﬂ'lrinking;. and are the marerials whercof the com-

mon white images sre made. This propercy b:lmﬁs

li kewifero theartificial gyplom, ifmoderately calcined, 646
Mr Beaumé hasoblerved, thar gypfum may be dif- Peawme's

folved in fome meafure by acids ; but is afterwards fe- ebfervas

parable by cryftallization in the fame ftare in which ig tiens.

was before folution, withvut retaining any part of the

acids. This compound, if long expofed to a prety

ftrong heat, lofes preat part of its acid, and is con-

verted into quicklime. In glafs veilels it gives over

no acid with the moft violent fire. Ir may be fuled

by fnddenly applying a wery intenfe heat, With clay

it foon melts, as we have obferved when fpeaking of

the materialsfor making erucibles. A like fufion takes

place when pure calcareons earthis mixed with clay ;

but gyplum bubbles and fwells much more in fulion

with clay than calcarcous carch.
From natural gyplum we fee that vitriolated tartar

may be made, in amanner fimilar to its preparation

from preen vitriol. If fixed alkaline falvis boiled with

any quantity of gypfum, the earth of the latter will be

precipitated, and the acid united with the alkali, If

a mild volatile alkali is poured on gyplum contained in

a glafs, and the mixwre frequently thaken, the gyp-

fum will in like manner be decompofed, and a phils/s-

phic falammoniac will be formed. 'With the cauftic vo-

latile alkali, or that made with quicklime, no decom-

pofition enfucs, "
IV. With drgillaceows Earth. The produce of Alum of

this combination is the aftringent falt called a/us, theancients

much ufed in dyeing and other arts. It has irs different

name from the Latin word afwawen called svemmnpie o “0FF

by the Greeks; though by thefe words the ancients

exprefled a flalactitic fubftance containing very linle

alum, and that entirely enveloped in a vitriolic mat-

ter. ‘The alum wfed at prefent was firlt difcovered

in the oriental parts of the world ; though we know  ¢.»

not when, or on what vecafion. One of the moft ar- Whence

cient alum-works of whichwe haveany account was the nameof

that of Roccho, now Edeilz, a city of Syria: and from rock alum

this city was derived theappellation of Rocheafons ; an 18 derived.

expreflion folittle nnderftood by the generality, thatit

has been fuppofed to ignify rock-afum. From this, and

Jome works inthe neighbourhoodof Conftantinople, as

well as at Phocaca Nova, now Foya Nova, near Smyr-

na, the Italians were fupplicd till the middle of the

15th century, when they began to fer vp works of a .- ¢

fimitar kind in their own country. The firfl Italian Alum=

alum-work wis eftablifhed about 1450 by Bartholo~ werks fet

mew Perdix, or Pernix, a Genoefe merchant, who had Upie Tralys

difcovered the proper matrix, or ore of alum, in the

ifland of Ifchia. Soon after the fame material was

difcovered at Tolfa by John de Callro, whe had vifit-

cd the alum manufaftories at Conftantinople, }la-

M 2 ving
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Practice.
Vitrielic by lixiviating this fchift before calcination, thought Mr
acidand  Bergman thinks nothing more is neceffary for the pro-
its combi= 4 &ion of the falt bat the prefence of a pyrites. T his,
00 he xells us, is generally ditperfed through the mafs in

654 form of very minute particles, though it fomerimes ap-
The pre- pearsin fmallnoclei. The goodnefs of the ore, there-
fence of  fore, depends onthe proper proportion of the pyrites to
pyrites o= the clay, and its equal diftribution through the whole.
'!.L";ﬁm:n{ The moft denfe and ponderous is moft efteemed, while
d‘l.lﬂiunpuf that which contains fo much pyrites as to be vifible is
rejedled as having too much iron. The ore which pro-

alum,
duces lefs than four pounds of alum from 100 of the
ore does not pay the expence of manufaftaring in Swe-
den.  Somctimes this kind of ore produces falts with-
out the application of fire ; but this muit be atrributed

Ge DR kind of fpontancous calcination.
Orescon-  Lhat fpecies of ore which contains the principles
taining  already united into alum, according to Mr Bergman, is

alum ready to be met with only in voleanic countries; and of this
formed,on- kind are the principal ltalian ores of alum, particu-
]3’.';"_““"“ larly that employed at Tolfa near Cincelles, for boiling
:nillml:c the Roman alum. Mr Monnet, however, isof opinion,

that even this ore does not contain alum perfedly

oy e formed, but a combination of nearly equal parts of
clay and fulphur, which by expofure to air during
caleination, is converted into alum. He found a little

€56  martial earth alfo contained in it, to which he aferibes

Aluminous the reddifh colonr of that alom. The aluminous ore

ereatSol- o Solfarara in ltaly confiits of old lava whitened by
{:::"‘ B the phlogilticated vitriolic acid. The clay thus be-
¥ comes a component part of the aluminous falt, and the
mafs efflorefces in the fame manner, and for the fame
- 'is 7, Yeafon, as the mafs left after boiling tobacco-pipe clay
b “;,Ii:,z in oil of vitriol mentioned by Dr Lewis. Mr Berg-
BLEM man, who examined this ore, found, that 100 pounds
of it contained eight of pure alum, befides four of pure
2 clay ; and that the remainder was filiceous.. This pro-
portion, however, muft be very variable, according

658 W the quantity of rain which falls upon the ore.
Aluminous A variety of aluminous ores are to be met with in
eresin  different partsof the world. In Haffia and Bohemia

Halia, Bo- this falt 15 obrained from wood impregnared with bim-
hemis, and men, At Hellingborg in Scania, a turf is found con-
Scania. fifting of the roots of vegetables mixed with nuts, firaw,
and leaves, often covered with a thin pyrilous cuticle,

which, when elixated, yiclds alum ; Even the fulpha-

659  Teous pyrites is generally mixed with an argillaceous
Alum, ful- matter, which may be feparated by menitroa. In
phur, and fome places, fulphur, vitriol, and alum are exrradted
vitriol ex- gy the fame material.  The fulphur rifes by diftilla-
tracted  fion ; the refidaam is expofed to the air till it efflo-

,’-::’: f:.: refees, afrer which a green vitriol is obrained by lixi-
66o  viation, and alum from the fame liquor, after no more

Alum flate vieriol will eryflallize.  The afum fate, from which

found at  {3lt is made near York in England, contains a confi-
Yorkin  gdergble quamiity of fulphur; and therefore produ-
E“%';':d' ces alum on the principles already mentioned. "

Bergman's _ Mt Bergman has given very particular directions
directions for the preparation of this fale from its ores, and mi-

for thepre- nutely deferibes the feveral operations which they
paration of muft undergo. Thele are.

sy 1. Roasting. Thisis abfolurely neceflary in order
00 g deftroy the pyrires; foron this the formation of the
e of - ; ¢ th i
poafting  alum entirely depends ; as the fulphur of the pyrites
theore.  Will mot part wath its phlogifton without a burning

1
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heat in the open air. By long expofure to the air, in- Vitriolic
deed, the fame effeét will follow ; butunlefs the ore be acidand
of-a particular kind, and loofe in texture, fo that the air :::tf:n":""
can treely pervade ity the procefs we fpeak of cannot :
take place. The hard ores, therefore, cannot be 663
treated in this manner ; and the earthy ores are not Expofurete.
only anfit for {pontaneons calcination, but for roaitin ]',]“’"F has
alfo, as they will notallow the air o pervade them an ETE::“
extinguith the fire, Such as are capable of fpontane- g o

eus calcination, fiould be fupplied with fome quantity g6y

of water, and laidon a hard clay bottom, as direfted Earthyores
for making green vitriol. The roafling is performed vnfit for
in Sweden inthe following manner. Small pieces of both opera=.
th.e ore are firewed upon a layer of burning fticks to "°;

the thicknefs of half a foor. When the flicks are pgopod of
confumed, thefe are covered, nearly to the fame roaingthe
thicknefs, with pieces burned before and four times ore in Swe—
lixiviated : Thus ftrata are alternarely laid of fuch a den.
thicknefs, and at fuch intervalsof time, that the fire

may continue, and the whole mafs grow hot and

fmoke, bot not break out into flame. The upper ftra- -

ta may fometimes be increafed 1o a double thicknels
onaccount of the long continuance of the fire, When

cight ftrata are laid, another rowis placed contiguous

to the former ; when this is finifhed, a third ; and fo

on until the heap be of a proper fize, which rarely re-

quires more than three rows. When the ore is once -

roafted, it ftill contains fo much phlogifton that water 666
afts but little upon it ; bur after the operation is two How often:
or three times repeated, the ore yields irs principles the opera-
more frecly : the roafling may even be repeated ro ad. Henis “:J"
vantage till the whole be reduced to powder, The bi- TPt
tomen keeps up the fire; for which reafon alternate

layers of the ernde ore are nfed ; and in rainy weather

thefe layers of unburnt ore fhoald be thicker. Anheap,.

20 feet d at the bafe, two feet at the top, and con-

filting of 26 rows, is finilhed in three weeks, but re-

quires two or three months to be well barned, and

three weeks to cool. The greater pyritous noclei ex-

plode like bombs. In this procels the fulphar of the

pyrites is flowly confumed, and the phlogifticated acid
penerraring the mafs, is fixed; afier which the re- g3
maining phlogifton is gradually diflipated. The chief Danger ot
art confifts in moderating the heat in fuch a manner as raifing she
to aveid with fafety the two cxtremes; for too fmal] beat too:
a fire would not be capable of forming the falt, while ™"

a heat too firong would deftroy it by melting the ore.

The feoriaare infoluble in wazer, and therefore thrown

away asufelels. They are produced by violent winds,

or by a ﬁrnn% heat too much clofed vp; for it is ne-

ceflary to make holes in the red firata, that the fire

may reach the back ftratem which: is to be laid on.

Another method of burning was invented by the cele- g4z
brated Rinman, and is practifed ata place called Gar- Rinman’s
phyttanin Sweden, There the oreitfelf is feron firg ; method of
and afser burning is boiled, and yieldsalum in the fame burningthe
manner as the former. The heaps are formed in the T : R
following manner : Firft the fchift, burning from the ¥
furnace, is laid o the depth of four feet ; if the fire be

flow, then wood is added ; after thar a thin firatum of

elixated fechift ; the third confifts of fchilt not burned ;

and the foarth of elixated fehilt a ;l'oot and a half thick ;

after that the borning fchift, and foon. This method,

however, 1sattended with fome inconveniences, The

vitriolic acid is partly diffipated by the fire, and thus

the







Pra&ice.
Vitriolic  long in eooling, bat the evaporation, which is abfo-
scid and - Jarely neceflary for the eryftallization, goes en very
itscombi= flowiy, excepting in extremely warm weather, at the
. ,fame time thav the doors and windows are difpofed in
L fach a manner as to direét a current of air along the
furface. Initaly he tells us that conical refervoirs are
679  Wled with the wide part uppermodt.

Alum can- It is remarkable, that pure alum cannot be obtained
mothe  in very conliderable quantity by merely evaporating
formed by and cooling the ley. The reafon of this is, that the

J Y3 lixivium fometimes acquires fuch a confiftence, that it

\:",,;’:",:Engbath cryftallizes with difficulty, and prodnces im.

the ley, on pure cryltals. The canfe was nnknown till the fime
account of of Mr Bergman, who has fhown thar it proceeds
the excefs from an exeefs of vitriolic acid. Henee allo we may

efacid.  fee the reafon why alkaline falts, volatile alkali in its
pure {tate, or even putrefied urine, when added ro this
68> thick foletion, produce good eryitals of alum when

This excels they cannot be obtained otherwife. It is remarkable
cannoe be thar this impediment to cryflallization is not re-
removedby moved by mineral alkali, though it is fo by the ve-
;Tl?'ﬂi A= getable and volatile alkalies, which is a phenomenon
sthough i x :
itmaybeby Nitherto unexplained. According to our anthor, how-
wegetable cver, an addition of pure clay, to abforb the fuper-
and volatile abandant acid, is preferable to any other; and indeed
alkalies, it is reafonable to think fo, as the union of vitriolic
:“u‘lhb‘“ of acid and pure clay forms the falt defired, which is not
=|ir-? PUe the cafe with any of the alkalics. To afcertain this,
6gr  he made the following experiments,
Experi- 1. He diffolved 215 grains of pure alum in diftilled
mentfhow- Water, in a [mall cucurbit, and evaporated it over the
g that an fire rill the furface of the liquor flood at two marks,
‘“F'i!-'”f‘_"*.whlch indicated, in a former evaporation, that it was
;':“ 'cd::’d fit for cryftallization. 2. I-Iavingfnur:d out this into
theP:r]'i'tal.-ﬂ' proper glafs veflel, he diffolved other 215 prains,
lization of 30d added to the folution 244 grains of concentrared
alum, virriolic acid. 3. This folution being likewile poured
out, the experiment was repeated a third time, with
the addition of 52 grains of vitrielic acid; and the
affes being ar laft fec in a proper place for cryftal-
lization, the firit yielded 1553, the {econd 130, and the
63z third 100% grains of alum.
Experi- This hows that an excefs of vitriolic acid impedes
ment to de- the cryltallization of the alum ; but to determine how
wermincthe f3r this conld be remedied by the addition of clay, far-
“ﬂ:ﬁ*r’ ther experiments were neceflary. Having therefore
:la; m’:ic employed a magiftral refiduum, in which the excels
ky. of acid was nearly in the proportion already related,
he added two drachms of clay in fine powder to a
kanne, or Swedith cantharus, of the liquor : he boil-
ed the mixwere for ten minotes ; and on feparating
the clay that remained, he found that 254 grains were
diffolved, which indicares an increafe of r4r grains of
alum. On gently boiling the liquor for haif an hour,
75 Erains ﬁlglhl: clay were dii‘["u?wd, which indicated
63y an increife of 416 grains of alum.
Advanta- _ The addition of clay muit therefore be much pre-
gesofufing ferable to that of alkaline falts, not only as the former
clay rather produces a confiderable inereale of alum, but allo as
than alka- there is no danger of adding too mach; for we have
Bk already thown, that when the liquor is entirely de-
pri\rndy of #ts fuperabundant acid, the neutrallized clay
is infoluble in water. The carth itfelf, however, dif-

fulves fo fowly, that there is not the lealt danger of
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the acid being overfaturated by finply boiling them Virrielic
together., acidand
Alum, as commonly made, though depurated by g it cutehis
fecond cryflallization, yet is almoft always found con- i
taminated by dephlogifticated vitriol ; whence it grows 684
ellow, and depofits an ochre in folution when old. Alum ge-
"his is equally nfeful in fome arts with the pureft kind, perally
and is even fo in dyeing where dark colours are re- fﬁ?"‘&""
quired ; but where the more lively colours are wanted, Phlﬂg;nﬁ'
every thing virrielic muft be avoided. This is done qied vitra
by the addition of pure clay, which precipitates the ol
iron, and produces an alum entirely void of any nox-  gg.
ions or heterogencous matter. Mor is this contrary —yis defest
to the laws of chemical attraétion ; for though iven i remedied
diffolved by a folution of alum, and the carthy bafe of ky the ad-
alum precipitated, and theugh in a folution of vitriel ditien of
and slum the white earth falls firft on an addition of Pure ¥
alkali, and then the ochre ; this happens only in confe-
uence of employing phlogifticated or metallic iron, or
uch as is bur very lictle dephlogiflicated ; for if the
inflimmable principle be any further diminithed, the
auraftion is thereby fo much weakened, that the
clay has a greater atration for the vitriolic acid than
the iron. The trath of this may be proved in man
different ways. Thus, let a portion of alum be diE
folved in a folution of highly dephlogifticated witriol,
and an alkali then added, the ochre of the vitriol will
be firlt depolited and then the clay : and provided
there be a fuflicient quantity of the latter, the iron
will all be precipitated ; and hence we fee that an ala-
minous folution mixed only with one of dephlogiitica-
cated virriel may readily be freed from ix 686
But a folution of alun containing perfed vi- Perfed vie
triol cannot be freed from it effedlually cither by triolcannos
clay or alkali; for the former effells no decompo- be deflroy—
fition, and the Jatter, although it can deftroy the vi- by elays
triol, will undoubtedly decompofe the alum in the
firft place. As long, therefore, as the folution is rich
in alum, in may be employed in the commoen manner ;
but when the vitriolic falt begins to predominate, it
muft either be eryftallized in its proper form, or be
defiroyed in fuch a manner as to produce alum, which g,
may be accomplifiied in the following manncr. Let How the
the lixivium be reduced to a tenacions mafs with clay, phlogifton
and formed into eakes, which muft be expofed in an maybe ab—
houfe to the open air. Thus the phlogifton, which fradted
is powerfully attraéted by the dephlogifiicated part of ﬁ.nmh&
the atmofphere, by degrees feparates from the irom, e
while the clay is taken vp by its {nperior attradtion
for the acid. The calcination is accelerated by fire ;
but it moft be cantionlly employed, left the acid fiould
be expelled. §58
In the alum manufaftories in Sweden, a confide- Epfom fale:
rable guantity of vitriclated magnefia, or Epfom falt, may be
is mixed with the alam. Mr Bergman direds this to produced
be feparated by means of an uncalcined calcareouns from the:
earth, which entirely deftroys both the alum and vi. ™o3her li=
triol ; falling down to the bottem with the acid in
form of a felenitic marrer. This muit be added wotlie
boiling liquor gradually, left the effervefcence fhould
canfe the mafs to fwell and run over the top of the
vellel. A juft proportion defiroys both the alumi-
nous and vitriolic falt, on being properly agitated and
heated ; neither is there any danger of the Epiom
faln
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Vitriolic  cording to Neamann, been recommended in all kinds
acidand  of intermittents, and the lepra. The fmalleft por-
ht;m‘ tion, he fays, occafions a ficknefs and nanfea; a fome.
ot what larger, reaching and violent vomitings, accom-
panied often with convolfions. If rthe quantity taken
has been eonfiderable, and is not foon difcharged by
vomiting, the ftomach and inteitines are corroded, in-

g0 tenfe pains, inflammations, and death, fucceed.
h?m. VI With fron. The vitriolic acid does not act np-

#alt ofSeecl are formed.

Aol

fr-:i.pit:.-

on this metal ill confiderably dilnted. Common oil of
witriol rcqu[res to be mixed with ren er twelve times irs
quanticy of water before it will ad brifkly on the me-
tal. In this ftate it etfervefces violently with iron fi-
lings, or inall bits of the metal, and a grear quantity
of inflammable vapour is difeharged (fee A1n). The
liquor affumes a fine green colour; and by evaporation
and flow coolings, very beantiful rhomboidal cryftals
ele are named falt of flee/, and are
ufed in medicine; bur for the falt made of the pure
acid and iron, the common copperas, made with the
impure acid extrafted from pyrites, is commonly fub.
flitnted. This is generally efteemed a venial frand,
and no doabr is fo in medicinal refpedts; bur when
it is confidered, thar, by this fubftitation, common
copperas is impofed on the ignorant, at the price
of 2 5 per pound, cthe affair appears in a different light,
Pore wviiriol of iron iz originally of 2 much more

tion ofiron beautiful appsarance than comwon copperas, and re-

from the

witrtolic
acid,
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tains its colour® much berter; the reafon of which
is, that the falt thos prepsred has more phlogifton
than the copperas, If either of the kinds, however,
are expoled to the air for a fufficient length of time,
part of the acid is diffipared, and the vitriol becomes
yellowith or brownith. If the falt is now diffolved in
water, a brown precipitate falls, which is part of the
fron in a calcined ftare. IF the liquor is feparared
from this precipitate by fileration, a limilar one forms
in a fhort time, and by long finding a confiderable
guantity fublides. According 1o Dr Lewis, the pre-
cipitation is greatly expedited by a boiling hear; by
which more of the meral feparates ina few minotes
than by ftanding withont heat for a twelvemonth. This
change 1akes place in no other metallie folutions.

The calx of iron, precipitated by quicklime from
green vitriol, appears, when dry of a yellew coloer;
. and it is recommended in the Swedith tranfadtions, in-
ftead of yellow ochre; as a colour for houfe-painting.
Solutions of green vitriol are allo recommended for
preferving wood, particularly the wheels of carriages,
from decay. When all the pieces are fir for being
joined together, they are directed rto be boiled in a
folurion of witriol for three or foor hours; and then
kept in a warm place for fome days to dry. By this
preparation, it is faid, wood becomes fo hart, that
moiftare cannor penetrate it; and thar iron nails aré
not fo apt to ruft in this vitriolated wood as might be
expefted, bur laft aslong as the wood itfelf,

I1X. With Tin. This metal cannot be diflolved in the
vitriolic acid, butin the fame manneras filver ; namely,

boiling concentrated oil of vitriol to drynels upon
lings of the metal. The faline mafs may then be
diffolved in water, and the folution will cryftallize.
The falt, however, formed by this union, is not ap-
plied to any uwleful purpolfe. A fale of tin, indeed,
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formed by the anion of vitriolic acid withi this metal,

has been recommended for fome medical purpules, aud
procefles are given fur it intlle difpenfatorics; but
they have never come much into practice.

X. With Lead. While lead is o its menallic flare,
the wvitriolic acid ads very little npor it, either ina di-
luted or concentrated ffate; but if the meral is dif-
folved in any other acid, and oil of witriol added, a

recipitation immediately enfues, which is ocecafioned
Ey the combination of wvitriolic acid with the lead.
This precipitate will be more or lefs white as the
meral is more or lels deprived of irs phlogillon by

calcination before folution.  If a liule flrong fpirit of

nitre is poured upon fitharge, which is lead calcined o
the greateft degree poflible withoot vitrification, the
acid unites ifelf 1o the meral with confiderable ef-
fervefcence and hear. Some water being now poured
on, and the phial containing the mixwire fhaken, a
turbid folution of the litharge is made. If a lintle oil
of vitriol is then added, it throws downa beawifully
white precipitate; and the acid of nitrt,'ahcing left at
liberty 1o aét upon the remaining part of the litharge,
begins anew to diflolve it with effervefcence. When
it is again faturated, more oil of vitriol is to be drop-
ed in, and a while precipitate is a%fain thrown down.
If any of the lithargeis ftill undilfolved, the nitrons
acid, being fer atliberty a fecond time, attacks it ag
atfirlt; and by continving to add oil of witricl, the
whole of the litharge may be converted into a mioft
beawtiful and durable white. Unfortnately this co-
lour cannot be uled in oil, though in water it feems
fuperior to any. If the procefs is well managed,
an ounce of {piric of nitre may be made 1o convert
feveral pounds of litharge into a whire of this kind.

XI. ¥ith Quickfifver. The diffolution of quickfilver
in vitriolic acid eannot be performed bue by a concen-
trated oil and ftrong boiling heat. The mewal is firf
corroded inte a white calx, which may afterwards be
calily diffolved by an addition of frefh acid. Every
time it is diflolved, the mercury becomes more and
more fixed and more difficolt o dry.  If the exficea-
tion and diffolution has been repeared feveral times,
the matter becomes at laft fo fixed as 10 bear a degree
of red heat. This combinatien is the bafis of a medi.
cine ferinerly of fome repute, vnder the name of fur=
ith mineral. The procefs for making 1wrbith mineral
is given by the authorof the Chemical Diétionary as
follows.

*“ Some mercury is poured into a glafs retort, and
upon it an equal quantity of concentrated oil of vitrial,
or mare, according to the firength of the acid. Thefe
midtters are to be diftilled together, in the heat of a
fand-bath, till nothing remains in the retort but a dry
faline mals, which is a combination of the vitriolic acid
and mercary. ‘The acid which paffes ino the re=
ceiver is very fuffecating and fillphureons ; which qua-
lities it reccives from the phlogiiton of the mercary.
The white faline mals which is left at the bowom of
the retort is to be put into a large vellel; and upon
it are 1o be poured large quantities of hot water at
feveral differcnt times. The water weakens the acid,
and rakes it from the mercury; which is then pre-
cipitated towards the bottom of the veflel, in form
of a very fhining yellow powder. The water with
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Practice.

Vitriolic  fome oil of vitriol contaiged in a phial, a very (mall
acidandits quanfity of oil olive ; as much as was fufficient to co-
ombina-  yer jt. He then applied the proper apparatus for the re-
o ception of air in quickfilver (fee Arr); and, holding
acandle 1o the phial, the volaile virriolic acid rufhed
out in great quantity. Had he received this air in wa-
ter, inftead of guickiilver, the conlequence would bave
been, that fome part of ir, at lealt, would have been
abforbed by the water, and a fulphnreous acid liguor
produced. This fcems indeed almofl the only method
of procuring the {ulphurcous vitriolic acid of any ro-
lerable ftrength ; but it is never required in the form
of a liquor, except for experimental purpoles. The
only ufeful property hitherto difcovered about this kind
of acid is, thar it is remarkably deilruftive of colours
of all kinds ; and hence the fumes of fulphur are em-
ployed to whiten wool, &e.

XVIL With Phlogiflon of charcoal. IF charcoal is
mixed with concentrated vitriolic acid, and the mixmre
diftiiled, the fame kind of acid isat firft obtained, which
comes over when oil is ofed ; and towards the end,
when the maiter begins to grow dry, a true fulphor fub-
limes. The belt way, however, of producing fulphur
from the vitriolic acid is by combining ir, when ina

rfedtly dry (tate, with the phlogifton. By this means
ulphor may very readily be made at any time. The
procels is generally direéted to be performed in the
following manner.
Sulphur Reduce te fine powder any quantity of vitriclated
;::pﬁr_ﬂi_ tartar. Mingle it carefully with a 16th part of its

mvIElos weight of charcoal-duft. Puot the whole into a covered
latedtartar. opycible fec in & melting furnace. Give a heat fuffi-
cient to melr the falt ; and when thoroughly melied,
pour it oot on a flac ftone. The vitriolated tartar and
charcoal will now be converted into a fulphureous
mals, fimilar to 2 combination of alkaline falis with
folphur. See Alkaline Salts, below,

XVIIL With Spirit of wine. The refult of this com-
bination is one of the moft extraordinary phenomena in
chemiltry ; being that fluid, which, for its extreme de-
gree of volatility, was firlt diltingnifhed by the name of
ether : and now, fince a liquor of the like kind is dif-
covered to be preparable from fpirit of wine by means
of other acids, this fpecics is diftinguifhed by the name
of witriolic ether. The method of preparing this fubtle
liquor recommended by M. Beaumé, feems to be the
beft of any hitherto difcovered.

Mix together equal parts by weight, of highly rec-
tified fpirit of wine and concentrated oil of wvitriol, or
fomewhat more than two meafures of fpiritof wine with
one of the acid, The mixwre is to be made in a flint

lafs retort, the bottom and fides of which are very
thin, that it may not bresk from the hear which is
fuddenly generated by the union of thefe iwo fubitan-
ces. The fpirit of wine is firlt pur into the retorr,
and then the acid is poured in by a glafs-funnel, fo that
the ftream may be direfted againfi the fideof the glafs;
in which cafe it will not exert much of its force on
the fpirit, but will lie quietly below at the botrom.
The retort is now to be very gently thaken, that the
acid may mingle with it by little and litle.  When
the mixtare is completed, very little more heat will be
neceffary to make the liquor boil.

This mixtare is 1o be diftilled with as britk and
woick a heat as polfible; for which reafen, immediatcly
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afier the acid and fpiric are mixed, the retort fheuld Vitrialic
be put into a fand furnace heated as much as the mix- acid and its
wre is. The diftillation fhould be continued only till ‘;’:::m:"'
about one-third of the liquor is come over; if it is ‘v
continued farther, part of the vittiolic acid rifes in a
fulphureous ftate. In the retort a thick, black, acid

matter remains, which is fimilir to 2 combination of

oil of vitriol with any inflammable matter, and from

which a litele fulphur may be obtained. Along with

the falphurecns acid, a greenillroil, called ofeam vitri-

sli dwlcis, arifes, which has a {mell compounded of

that of the ether and fulphureous acid : and Mr Beanmé

has fhown that it is componnded of thefe two ; for if

it is rectified with an alkali, to atradt the acid, it is
changed into ether. 1If, after the diftillation of the

cther, fome water be poured into the retorr, the liquor

by diftillatien may be brought back 1o the ftate of a

pure vitriolic acid.

As the fteams of the cthereal liquor are exceedingly
volatile, and at the fame time a quick fire is neceflary
to the fuccefs of the operation, the receiver mult be
carefully kepr cool with very cold water or with
fmow. Care mult alfo be taken to prevent any of
the mlphureous acid fleams from coming overs bur as
it iz impoflible to prevent this totally, the liquor re-
quires reétification. This is the more neceflary, asz
part of the [pirit of wine always riles unchanged.
From this acid the liquor is calily fex free, by addqu
a fmall quantity of alkaline falt, and re-diftilling witle
avery gentle hear ; but as fpirit of wine is likewife
very volatile, the diftillation muft be performed in a
very tall glafs. Dr Black recommends a matrals, o
bolt-head, with a tin-pipe adapted to the head, foas
to convey the fteams at a right angle, 1o be conden-
fed in the receiver. When this Auid is to be prepa-
red in grear guantities, the ether, by proper manages
ment, may be made to equal half the weight of ﬁ'u:
fpirit of wine employed, Mr Dollfufs has made many
important experiments on this fubjeét ; of which the
following is an abfiradt ¢ 1. Two pounds of vitriolic
acid were mixed with as moch of [pirit of wine, and
the mixwre diftilled with a very gentle fire. The firlk
ten ounces that came over confifted of a liquor ftrong-
ly impregnated with ether, and of an agreeable odours
This was put by itfelfand marked A. It was followed
by a flronger ethereal liquor, of which 2 fmall quantity
only would mix with water. Of thiz there were
12 ounces, which were alfe pur by themfelves, and
marked B. By continuing the procels two ounces
more were obrained, whi:E fmelled of frlphor, and
were marked C.  The diftillation was now continned
with a wiew to concentrate the vitriolic acid, when
three drachms of a thicker kind of ether were foond
fwimming on a weak fulphureous acid. This thick
liquid was not in the lealt volatile, and in confiftence
refembled an exprefled oil. 2. Twenty-four conces
of {pirit of wine were now added to the refiduom of the
former diftillation, and the procels recommenced. The
firlt feven ounces that came over were poured ro the
dulcified (piric marked A, Next paffed over ten cun-
ces of a tolerably pure ether, which was mixed withthe
contenis of B ; befides two ounces that had a Ml phua
reons [mell, which were mized withC. By a repeat-
ed dephlegmation of what remained in rhe retort were
obtained five ounces of a weak fulphoreons acid ; and
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Pratice.
Vitrielic  Wallerins, who feems more than once to have been in
acid and  poffellion of this falt, only poured on it a few drops of
its combis ol of vitriol, the peculiar colour and fmell of its fumes
pauens. | mult have been 2 much more convincing proof of the

reality of the tranfmutation than that of mere defla-
ration ; becanfe the latter can be otherwife accounicd
or.

It iz certain, that many fultances, water itfelf not
excepted, will explode with great violence if fuddenly
heated beyond what they are able to bear. [IF fpiric
of wine is confined in a clofe veilel, it will alfo by
means of heat burit i as effectoally as water; and as
tlic vapours of this fubftance are inflammable, the ex-
plofien will be artended with a flath if any flame is
near. In like manner ether, on the approach of a
candle, takes fire, and goes offin a fafh like lightning ;
but this happens, not from any thing nitrons, but from
its great volatility and inflammability. 1f cherefore the
vapours of the ethereal liguors are confined, and heat
is applied fuddenly 1o the containing vedlel, their prear
volatility will caule them make an inftantaneous effort
againit the fides of it, which inerealing with a fwift-
nels far bevond that of aqueous or fpiritnons vapours,
will make a much quicker as well as 2 much ftronger
explofion than either of them ; and if a Haming {ub-
ftance iz near, the explofion will be attended with a
bright flafh like that of the ether itfelf,

In the experiment now before us, the fult tafled
firongly of the fpirit, or ether, from which it was
made. The {pirit was therefore confined in the cry-
ftals of falt ; and this velatile liquor, which, even under
the prefure of the atmolphere, boils with the hear of
100° of Fahrenheit, was, in a confined ftate, lubjedted
to the hear of s burning coal ; thar iz, o mwore than
tén times the degree of hear necellary to convert it
into wapoar. The confequence of this could be no
other, than that the particles of falt, or perhaps the
air itfelf, mot being capable of giving way feon encugh
to the forcible expanfion of the ether, a viclent ex-
plofion wonld happpen, and the fale be thrown abouoe ;
which accordingly came to pals, and might very reafon-
ably be expefted, withoat any thing nitrous contained
in the falr.

Mr Cavallo defcribes an ealy and expeditions method
of purifying ether, though a very expenfive one; as
out of a pound of the common kind fearce three or
four ounces will remain of that which is purified. The
method of porifying it, he fays, was communicated
to him by Mr Winch chemift in London, and is to be
performed in the following manner. ¢ Fill abont a
quarter of a ftrong bottle with common ether, and
pour upon it twice as much water; then ftop the
bottle and give it a fhake, fo as to mix the ether for
fome time with the water. This done, keep the
boitle for fome time withour motion, and rhe mowh
of it downwards, till the ether be feparated from the
water, and fwims above it; which it will dain three
of four minutes. Then opening the boule with the
mouth ftill inverted, let the greatelt pare of the warer
ran out very gently ; after this, torn the boule with
the moath npwards; pour more water npon the ether,
fhaking and feparating the water as before, Trpeas
this operation three or fonr times ; afier which the
ether will be exceedingly pure, and capable of il
ving claftic gum, thoeugh it could not do fo before,”
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As grear part of the ether andonbtedly remains Nitrous
mixed with the water after this procefs, our author acid and
remarks, thatit mighe be worth while to put the wa- "“i‘.’“l'l':'"“
ter into a retort and diftil the echer from i, which -
will come fufficiently pure for common ufe. He ob-
ferves allp, thar it is commonly believed thar warter
combines with the pureft parc of the ether when the
two fluids are kept together; though the contrary
feems to be eftablithed by this procels, According
to Mr Waltromb, we may obrain from the refiduom
of vitriolic ether a refin containing vitriolic acid, vine-
gar, Glanber’s falt, felenite, calcarcous earth, filex,
iron, and phofphoric acid.

§ 2. Of the Nirrovs Aeid and its Combinations.

THrs acid is far from being fo plentiful as the vitri-
olic. It has been thonght to exift in the air; and the
experiments of Mr Cavendifh have hown, thar it may
be artificially compofed, by taking the eleftric fpark
in a mixcore of dephlogilticated and phlogillicared air.
See AErorosY, N° 77, 724
With regardto the preparation of nitre, Dr Black ob- Of the pre-
ferves, thatir is made in grear plenty in the more fouth- Prraton of
ern parts of Europe; likewile in the fouthern parts of R
Perfia, in China, the Ealt Indics, and in North Ame-
rica. We have had no accounts of the manner in
whichit is prepared in the Eaft Indies, no perfon on the
fpor having taken particular notice of the manufaéture.
The gencral acconnt is, that it is ebtained from the foil
of certain diflriéts which are called faltpetre grownds ;
where the foil is very cold, barren, and unhealthy.
The falt is there ready formed by natwre. It is
ouly neceflary to gather large tl;lanlil:i:s of the earth,
and te pur it into a cavity through which 2 preac
quantity of water is poured, which diffolves the nitre ;
and the lixivium runs into an adjacent pir, out of
whicl it is lifted in order to be evaporated and obtain=-
ed in the form of cryflals. This acconnt, however,
has been thought nnfatisfadtory; becaufe there is hard-
ly any part of Europe in which it is found in this  #z3
manner. It is difcovered indeed in fome very large Difcovered
diftriéls in Poland, particularly in Podolia, where tﬁ: in fome
country is flac and feriile, and had been once very po-
pulous, but is now in a great meafure deferted. It is
there obtained from tnmuli or hillocks, which are the
remains of former habitations; but thefe are the only
places in which it is found in any confiderable quan-
tity. In Spain, it is faid thar the inbabitamis ex- In Spain
tract it from the fvil after a crop of corn. It has been 2nd Ane-~
foand in America in lime-flone grounds, in the floors
of pigeon-hoifes, tobicco-houles, or the ruins of old
ftables, where a number of putrefying vegetables were
once collefted., In general, however, it is extraded
from artificial compounds oraccidental mixtures, where
animal and vegerable fubftances have been fully putre-
fied by being expofed to the air with any fpongy or
loofe earth, efpecially of the calcareous kind, and open
to the rorth or north-ealt wind, and more or lefs co-  sag
vered from the hear or rains.  This lait particular iz Requifites
abiulutely neceffary to its formation in any quamity ; for its for-
for ilie heat, by evaporating the moiflure too much, ™aten.
prevents ir From b iug1 produced, and the rains wafh i Cﬂjﬂ:f"
away after it is already made. Cramer, an author af““ﬁc‘,‘;ﬂs
the greatelt credir, informsus in his Docimaflics, that compoft
fig made a litle hut expofed to the frefh air of the for making
cotnery, Wres

Podeliz in
Poland ;
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as much phlegifton is communicated by the ealx of
jron contained in that falt as makes the nitrous acid
exceedingly volatile, fo that great part of it is loft.
If calcined alum, or felenite, is made ufe of, the virio-
lic acid in thefe fubftances iwmmediately leaves the
earth with which it was combined, in order 1o unite
with the alkaline baliz of the nitre, and expels its
acid : bur the moment the nitrons acid is expelled from
the alkali, it combines with the carth which the vitrio-
lic acid lad lefr; from which it cannot be driven
without a violent fire ; and part of it remains obfti-
nately fixed, fo as not to be expelled by any degree
of heat. Hence the produce of fpirit, when nitre is
diftilled with fuch fubltances, always turns out confi-
derably lefs than when the pure vitriolic acid is ufed.
Alum is preferable ro felenite, for the purpofes of
diftilling fpirit of nirre ; becaufe the acid does notad-
here fo firongly to argillaceous asto calcarecus earth,

According to Weigleb, the nitrous acid may be ex-
pelled not only by clay, gypfum, and other fubftances
containing the vitriolic acid, but even by varions kinds
of viLriﬁagIe earth. Clean pebbles, quariz inthe form of
fand, pieces of broken china aad ftone ware, powdered
glafs, &¢ mixed with nitre in the proportion of fix to
one, always expel the acid, lhnu‘%h imperfeétly. In
France the acid is always extratted by means of clay,

The reafon of thele decompolitions is, that the al-
kaline bafis of the mitre auradts the filiceous earth,
whofe fixednels in a vehement fire gives itan advan-
tage over the velatile nitrous acid, inthe fame manner
that the weak acid of phofpliorus or arfenic will alfo
expel it by reafon of their fixednefs in the fire.

Even fpiric of falt, according to Margraafi's experi-
menss, may be uled for diftilling the fpirit of nitre.
That celebrated chemift informs us, thar on diftilling
nitre with cight or nine times its quantity of [trong
marine acid, a fpirit comes over which confilts chiefiy
of the nitrous acid, but has alfo fome portion of thar
of fea falt. The reafon of this is thown in Mr Kir-
want's experiments on chemical atrafions®. In the

refent cale, however, the decompofition may be faci-
itated by the firong attraition of the nitrous acid for
phlogifton; for it is well known, that on mixing the
nitrouz and marine acids rogether, the latter is always
dephlogifticated. It feems therefore that in this cale
a double decompofition takes place, the nitrous acid
uniting itfelf to the phlogifton of the marine, and the
lateer attaching iufelf to the alkali of the nitre.

Spiritof nitreisvery nfeful in the aris of dyeing and
rcﬁning, where itis known by the name o aﬁrmgi"'ar-
tis ; and therefore an eafy and cheap method of pro-
curinig it is @ valuable picce of knowledge. Many
diffcolties, however, occur in this procefs, as well as
that for the virriolic acid.  Oil of viniol, indeed, al-
ways expels the nitrous acid with certainty ; and on
diftilling the mixture, a fpirit of nitre arifes ; but if a
glafs retort is ufed for the purpole of ditilling this a-
cid, the quantity of refiduum left in diftillation is fo
great, and fo infoluble in water, being no other than
vitriolated tartar, that the retort maft always be broken
in order to get it oot ; and the produce of [pirit will
fearce :I’Enrs the breaking a retort,
torts are made ufe of, they mult certainly be of thar
kind called ftene-ware, and the price of them will be

1
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very little if at all inferior to thar of plafs. Tron pots
are faid 1o be made ufe of in the diftillation of common
aquafortis in large quaptities ; but they have the grear
incenvenience of making a quantity of the acid fo vo-
latile, that it not only wﬁl not condenfe, bur fpreads its
fuffocating vapours all round in faoch 3 manner as to
prove very dangerous to thole who are near it. Ifan
iron vellel, therefore, is thoughe of for the purpofe of
diftilling aquafortis, it will be proper at leait to at-
tempt lwing over the infide with a mixtwre of gyp-
feons earth and fand, to prevent as much as pul%lyblc
the acid from attradting the meral.

Dephlogifticated {pirit of nitre is obtained by diflil-
ling the moking kind with a gentle hear, until what
remains is as colonrlefs aswater. It is diftinguithed
by emitting white and not red fumes like the other
kind, when fet in 2 warm place. It mult be kepr
conflantly in the dark, otherwife it will again become
phlogilticated, and emit red vapours by the adtion of
the lighe; the fame thing will alfo take place if it be
heated with too violent a fire,

11.To procure the Nitrous Acid by means of Ar/enie.

Pulverile ecqual quantities of dried nitre and white
cryflalline arfenic; mix them well together, and difil
in a glafs-retort with a fire very cautionfly applied ;
for the arfenic adts on the nitre with fuch a violence,
and the fumes are here fo volatle, that unlefs great
care is taken, a moft dangerous explofion will alnoft
certainly happen. As, in this cafe, the nitrous fumes
arife in a perfe&ly dry flate, fome water muft be put
into the receiver, with which they may unite and con-
denfe. The aquafortis fo produced will have a bloe
colour, owing to the inflammable principle feparated
from the arfenic, by which its extreme voladlity is
likewife occafioned. If this blue aquafortis is expo-
fed 1o the air, its coloor foon flies off, Ifinflead of
the white arfenic we employ the pure arfenic acid, the
diftilled liquor will have no bloe colour,

Nitrons Acid comsrseD,

L With Pegetable fixed Alkali. 'This falt, combined
with the nitrous acid to the point of fatration, regene-
rates nitre. It is obfervable, however, according to
Neamann, that there is always fome diflimilarity be-
tween the original and repenerated nitre, unlefs quick-
lime is added. The regencrated faly, he fays, always
corrodes tin, which the original nitre does not; owing
probably 10 a quantity of phlogifticated acid remaining
init, Boiling with quicklime deprives it of this qualiy,
and makes it exaétly the fame with original nitre.

M. With Foffife altali. The neutral falt arifing from
a combination of the nitrovs acid and foffile alkali is
fomewhat different from common nitre; being more
difficult 1o cryfallize, inclining to deliquate in the air,
and fhooting into cryflals of a cubical form, whence
it gets the name of endic witre.  Its qualities are found
fomewhat inferior to the commen nitre; and therfore
it is never made, unlefs by accident, or for experi-
menis.

Nitre is one of the moft fufible alts. It is liquefied
in a heat moch lefs than what is neceffary to make it
red ; and thus remain in rrangquil fulion, without fwel-
ling. 1f mitre thos melied be left to cool and fix,

whe-
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Praﬂ:ic:.-
Nitrous  unknown to the chémilt whodid fo; an? probably
acidand  gecafioned the miftakes which fume have fallen into,

itscombi- who thought that they were in pofleffion of aquafor-
oS tis capable of tranfmuting filver into gold. Nowwith-
ftanding thefe anthorities, Mr Kirwan iz of opinion
that the nitrous acid is in no cafe able 1o diffolve
gold ; the meral being only intimately mixed or dif-

751 fuled [hrnugh it.
Eilver. 1I. With Silver.—Pure fpirit of nitre will diffolve its

own weight of filver; and [hoots with itinto finc white
eryftals of a triangular form, conlifting of very thin
plates joined clofely one upon another, ‘%‘hei‘c cryitals
are fomewhat deliquelcent; of an extremely biter,
pungent, and naufeons tafle; and, if taken internally,
are highly corrofive and poifonous. They melt in a
wsa  Tfmall heat, and form, on cooling, a dark-coloured mafs
Lusar cau- (Lill more corrofive, called fumar canflic, or lapis infer-
Rie. nalis, They readily difolve in water; and, by the
afliltance of warmth, in fpiric of wine. In the A%«
Nature Gurioforum, tom, vi. there is a remarkable hi-
flory of filver being volatilized by irs combination with
the nitrons acid. Four ounces of filver being difl-
folved in aquafortis, and the folotion fer to diflil in
an earthen retort, a white tran{parent butier rofe in-
to the necck, and nu:hi:g remaining behind ; by de-
rees the botter liquefied, and paffed down into the
. phlegm in the receiver. The whole being nuﬁmr-
ed back into the retort, the filver arofe again along
y with the acid. The wvolatilization being artributed 1o
the liquor having ftoed in a laboratory where charcoal
was bringing in, the experiment was repeated with a
frefh folution of filver, and a linle powdered charcoal,

with the fame event. ; ; ?
Colos Solution of filver in the nitrons acid flains hair,
roduced bones, and other folid parts of animals, and different
E folution kinds of wood, of all the intermediate fhades from a
ntx filver. light brown to a deep and lafting black. The liquors
commonly fold for ftaining hair brown or black, are
- no ather than folutions of filver in aquafortis, fo far

diluied in water as not {enfibly 1o corrode the hair.

It gives 2 permanent ftain likewifeto fundry flones ;
not only to thofe of the fofter kind, as marble, bat to
fume of confiderable hardnefs, as agates and jalpers.
The folution for this purpofe thould be fully fatarated
with the meral; and the ftone, after the liquor has
Leen applicd, expofed for fome time to the fun. M.
du Fay obferves (in a paper on this fubjet in the
French memoirs for 1728), that if the folution be
repeatedly applied, it will penerrate into the whitith
agate, or chalcedony, about one-twelfth of an inch:
that the tinfture does not prove uniform, on acconnt
of the veins in the ftone: that the colours, thus com-
municated by art, are readily dithinguilhed from the
natural, by difappearing on laying the flone for a
night in aquafortis : thar, on expofing it to the fun
afterwards for fome days, the colour returns: that
the folution gave fomewhat different tinftores to dif-
ferent ftones; to oricntal agate, a deeper black than
to the common chaleedony ; toan agare fported with
yellow, a purple ; to the jade fone, a pale brownilh;
to the common emerald, an opaque black ; to common
granite, a violet uncqually deep; toferpentine ftone,
an olive ; to marble, a reddifh, which changed 1o pur-
ple, and fixed in'a brown; tha on flates, tales, and
amiamthus, it had po eflet. i
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If a folution of filver be diloted with pure water, a Nitrous
confiderable quantity of pure mercory added, and the acid and
whole fct by in a cold place; there will form by de- ™ f‘:"“b"
F“H a precipitation and cryftallization refembling a [2H0R
ittle tree, with its root, trunk and branches, called 54
arbar Dians,or the philofophic filoer tree, Another kind Arhor Dia-
of artificial vegetation may be produced by fpreading ©»=-

a few drops of folution of filver opon a plafs plate,
and placing in the middle a fmall bir of any of the
metals that precipitate fGlver, partienlarly iron, The
filver quickly concretes inte curiois ramifications all
over the plate. ; w3

Like other metallic folutions, this combination of Sclution of
the nitrous acid with filver is decompofed by fixed and filver de-
volatile alkalies, calcarcous earths, and feveral merals, compoled.
(lce the Table of Affinities); but with feveral pecu- :
liar circomftances awending the precipitation. Widh
metals, the filver is readily and copiouily thrown down
at firlt, but fowly and difficeltly wwards the end.

The menftroum generally retains fome portion of the
filver, asthe filver almoft always does of the metal
which precipitated it. For recovering the filver from
aquafortis after parting, the refiners employ copper.
The folution, diluted with water, is put into a cop-
per veflel, or into a glafs one with thin plaics of cop-
per, and fet inte a gentle warmth.,  The filver begins
immediately to feparate from the liquor in form of fine
grey feales, or powder; a part of the copper being
difiolved in its place, fo as to tinge the fluid more or
lefs of a bluith green colour. The plates are now and
then fhaken, that fuch part of the filver as is depo-
fited upon them may fall off, and fettle o the bowom,
The digeftion is continued 1till 2 frefh bright plate,
kept for fome time in the warm liquor, is ne longer
obferved to contraét any powdery mauer on the fur-
face; when the liquar is poured off, and the preci-
pitate walhed with frefh parcels of boiling water. It
is obfervable, that though the acid in this procefs fa-
rorates itlelf with the copper, in proportion 2s it lets
go the hlver, yet the quantity of copper which it takes
up is not near fo great as that of filver which it de-
pofits. One drachm of copper will precipitate three
of filver, and fatorare all the acid that held the three
drachms diffolved. 256

Calcareons earths, as chalk or quicklime, throw Chara&ers
down a part of the filver, but leave a very confide- curivufly
rable part fafpended in the liquor. IF the earth Le marked on

moiftencd with the folution inio the confiftence of g the infide
palte, and expofed to the fun, it changes its white ;:.I,E::;*,

colour to a dark purplith black; diftin& charaéters o5, Tn's
may be exhibited on the matter, by imercepting a lighe.
part of the fun"s light by threads, {lit paper, &c. placed
on the omfide of the glafs. Culinary fire does not af-
fedt its colour: after the mafs has been exticcated by
this, it changes as before, on expofure 1o the fon.

Mild volatile alkaline fpirits, added toa folution of
filver, precipitate but litt)e, and canflic volatile alka-
lies none. Pure fixed alkalies, and alkalies rendered
caultic by quicklime, throw down the whole. Fixedal.
kalies impregnated with inflammable macter by calei-
nation with animal coals, occalion at firlta confide-
rable precipitation ; but if added to a larger quantity,
take up a4 great part of the metal again. Mr Mar-
graaf relates, that edolcorated calees of filver totally
diffolve, both ina lixiviwn of thefe alkalies and in ve-
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Mitrous  fpirit of wine, &c. Seme mix with the folution of
acidand  bifmoth a folation of benzoin in fpirit of wine, and
s cembi- 3 gbtain a magiftery compounded of bifmuth and
. benzoin, Others add 2 folution of chalk to the me-
talline felution, and precipitate both iogether by al-
kalies. I have made trial with a good number of dif-
ferent cipitants ; and foond, that with common
fixed alkali and canflic alkali, with watery and vinous
alkaline fpirits, the magiftery was white, and in con-
fiderable quantity ; the liquor, after the precipitation
with volutile fpirits, appearing blue. That oil of vi-
triol threw down a white precipitate very copioully :
bur that with fpirit of falt, or fpiric of vitriol, the
precipitate was in very fmall quantity, in colour like
the ﬁ:re%oing; diftilled vinegar making no preeipira-
tion at all. Common re&ified fpirit of wine, and rar-
tarized [pirit, common water, and lime-water, gave
white precipitares. Solutions of nitre, vitriolated rarrar,
fal mirabile, alom, borax, common falt, fal ammoniac,
the combination of marine acid with calcarcous earth,
and terra foliata tartari, all precipitated the bifmoth
white. With a folation of gold in aqua-regia the ma-
giltery proved grey ; with a lolution of the fame metal
in aqua-regia made with fpiric of falt, the precipitate
was likewife grey, and in fmall quantity ; with folu-
tisn of copper in aquafortis, white, and in very fmall
quantiry, the liquor continuing bloe ; with folation of
witriol of copper, white ; with folution of mercary fub-
limate, white and plentiful ; with folution of iren in
aquoafortis, yellowith ; with folution of lead in aqua-
fortiz, and of fugar of lead, white ; with folwion of
zinc in aquafortis there was little precipitate ; and with
folutions of filver, tin, regulus of antimony, and of
2gy  mercury, in the fame acid, none at all.””

Fine IX. With Zinc, Upon this femimetal the nitrons acid
afts with greater violence than any other, and will for-
fike any other metallic fobftance for it. The whele is
very foon diffolved into a tranfparent colourlefs liguor.
Thecalces of flowers of zine are likewile foluble in the
mitroos acid ; bur neither the folution of the flowers,
norof the metal itfelf, have been yet found applicable to
any ufefol purpofe. MNeumann remarks, thaton ex-
trafting with nitrous acid the foluble parts of calamine,
which is an ore of zinc, the folution, infpifated to
drynels, left a reddith brown mals, which on digeilion

268 with fpirit of wine c;;:lndcd and borlt the veflel.

Regulus of
Entimony.

K. With Regulues of Autimony. The nitrous acid ra-
ther corrodes than diffolves this femimetal. The cor-
roded powder forms a medicine formerly ufed under

76g  the name of bezvar mineral, but now difregarded.

Regulus of  XI. With Regulus of Cobalt. Thisfemimetal diffolves
cobalt. readily in the nitrous acid, both in its metallic form

and when reduced 1o a calx. The folution is of a red
Hence the nitrous acid furnilhes means of
cebalt, how difcovering this femimeal in ores after firong calci-
difcovered pation ; very few other calees being foluble in the ni-
imoret.  grous acid, and thofe that are not influencing the
cuologr,

XII. With Nickel, This femimetal is eafily diffolved
by the nitrousacid into a deep green liquor; but neither
this folution, nor indeed the femimetal of which itis
made, has hitherrobeen found of any ufe.

X1, With Arfenic. This fubltance is readily diffol-
ved by the nitrons acid ; which abltradts the phlogifton,
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and leaves the pure arfenical acid behind. See below Nitrious
Aeid of Afenic ncl el
XIV. With Expre{fed Oils, Thefe, as well as all other * Som .
faity or unétuons fubftances, are confiderably thickened o
and hardened by their union with the nitrous acid. 771
There is only one preparation where this combination  Oils
is applied to any wfe. It iz the sngnentum citrinum of Un ’If;_
the fhops¢ This is made by adding 1o fome quaniity t,,,,g,._;:ﬁ_
of melted hog’s-lard a folution of guickfilver in the ;,p
nitrous acid.  The acid, though in a diluted ftate, and
combined with mercury, neverthelefs als with fuch
force on the lard, as to render the cintment almoft of
the conliftence of tallow. 771
XV. With Vinous Spirits. If highly redificd fpirit of Spirit of
wine and flrong fpirit of nitre are fuddenly mixed to- wine.
cther, the acid inftantly Lecomes volatile, and is dil-
ipated with great hear and effervefcence in highly
noxious red fumes. If the acid is cautionfly poured
into the {piril, in the propertion of five, ix, or even
ten parts of fpirit to one of acid, and the mixtre di-
ftilled in a glafs rerort fer ina waier-bath, an excced-
ingly fragrant and volatile fpirit comes over, ufed in «
medicine as a dinretic and cooler, under the name of o
Spirites nitri duleis.  This liquor is niot acid ; nor has gpiriius mi-
what remains in the retort any more the charaferillics eri dulcis.
of nitrous acid, which feems 1o be entirely decompofed
i this procefs. (Sce the following article. ) 775
With the nitrous acid and {pirit of wine, may alfo Mitrous e-
be made an exceedingly volatile liquor, called nifroms ther.
ether, to diltingoifh it from the wiirivlic abovemen-
tioned. The proportions of nitrous acid and [pirit of
wine to each other for nitrous ether, are iwo of the acid
by weight to three of the fpirit. Dr Black’s procefs
for making it is as follows. Take four ounces of
ftrong phlogilticated nitrovs acid ; and having coeoled
it by puting itinto a mixmre of falt and fnow, or
inte water cooled very near the freezing point, by pat-
ting pieces of ice into it, he puts it into a phial,
and pours upon it an equal quantity of water, likewife
cooled wery low, in fuch a manner that the water may
floar as much as poflible on the forface of the (pirir.
Six ounces of ftrong fpirit of wine are then por in, fo
as to float in like manner on' the furface of the water;
the phial is placed ina vefiel containing cold water ¢
and fo great 15 the power of cold in refiraining the ac-
tion of bodies, thar if the mixwre was teo cold, no
ether wonld be produced; but at the temperature
Jult mentioned, the ether begins to be formed in a few
hours, with fome linle effervefcence, and an expalfion
of a fmall quantity of nitrous air. We muoit provide
for the efcape of this elaftic fluid, by having an hole
ein the cork, or the vellel wonld be broken. The
whole of the ether will be formed ina few dzys, and
miy be feparated from the reft of the liquor by
means of 2 funnel, fhaped as in Pl. CXXX]V,
fig, 9. i : ;. 776
To procure the nitrons ether in large quantities, Woulfe's
Mr Woulfe recommends the following procefs. Put procefs for
into a retort four pounds of nitre, then mix together procuring
four pounds of vitriclic acid, and three pounds five 't in large
ounces of fpirit of wine. Thele are poured on the TARUNER
nitre by adding only two ounces at a time: the vi-
triolic acid afting on the nitre, produces a fofficient
degree of heat ; and the acid of the nitre vniting with’
0 ¢ the
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Marine nds of the mals for Glaoher’s alt were fuled ina The yellow colour of the marine acid is fomeiimes Marine
acidand  ftrong iron por, with a fufficient quantity of common owing to iron, which may be precipitated from it by acid a':'p
its combi+ ¢o4] powdered and fifred. As the quantity of pow- means of analkali. In cerrain cafes, however, it is ™ £H"
mdﬂ coal was preity large, the mafs was thereby obferved 1o have a much darker and nearly a brown

785
Br Pricit-
]gr‘l obfer-
warions on

bindered from flowing into thin fafion ; and, that the
whole might be perfeitly alkalifared, it wasfrequent-
ly ftirred up with an iron ladle, and kept very inrenle-
Iy heated for fome hours. The mafs was now taken
out by means of an iron ladle, and laid on a flar flone ;
and, as it was but half fluid, every ladieful concrered
into-a black irn'%uhr faline mafs, which had the ap-
pearance of a cinder : but which, however, confilled
of an hepar fulpburis mixed with fome coal-dult. As
there was a confiderable quantity of this marter, and
the ladlefuls were thfwn at random above one ano-
ther, it fo happened, that berween two or three of the
{i:t:es, a kind of chimney was formed, fo that there

ing a fmall draught of air through the interitices,
and the maffes containing a quantity of coal-dult, the
internal parts werce in a ftare of ignition, while the ex-
rernal were qoite cold. From thefe ignited places a
white fune arofe ; which being colleted on the colder
maffes, aflvmed the form of white flowers. Thefe were
found to be gennine fal ammonize, compoled of a vola-
tile alkali and marine acid; both of which we have

‘the greatefl reafon to think were produced at that very

time, and that a donble tranfmotaion took place ;
namely, of the vitriolic acid into the marine, and of
the fixed alkali into the volatile. Our reafons for be-
ing of this opimion are, 1. That the matter had been
fobjected to fuch an extreme and long continued hear,
that, had any fal ammoniac been pre exiftent in the
mixtore, it mult have cerrainly been diflipated, as this
falc always fublimes with a degree of heat below ig-
nition. 2. Thoogh the matter was taken out of the pot
of a very intenle red hear, fo that the faline part was
evidently melted, yetno ammoniacal fume iilfied from it
at that time, nor till the mafles had been for fome time
expofed to the air, and were become cool, excepring
only thofe interftices where the air kept up a burning
heat, by 2 fmall draught being formed from the fina-
tion of the faline mafles. 3. In tholt ignited places,
when cool, the fixed falt was entirely decompofed,
neither alkaline falr, Glauber’s falr, fixed alkali, nor
fulphor remaining ; but the whole was confumed to a
kind of ferroginous afhes. We are thercfore of opi-
nion, that the marine acid and volatile alkali are, in
fome cafes, mere creamres of the fire, and moft com-
monly produced at the fame time, from the flow com-
buftion of mineral fubftances. Hence, where heaps
of hot cinders are thrown out, fmall quantities of the
true fal ammoniac are always formed, when the ignited
ones happen to fall in fuch a manner as to occafion a
fmall draoght of air through them.

Fhe marine acid, or fpirit of falt, is weaker than
either the vitriclic or nitrons ; thongh Dr Prieftley
hath obferved, that, when concentrated to the uimoft

colour, without containing the fmallelt particle of this
meral.—Mr Dollfufs is of opinion, that the yellow co-
lour of the marine acid is owing to a portion of de-
phlogiflicated air which it generally contains. A pretty
firong preof that it emits this kind of air indeed is,
that a candle will burn longer in a bortle containing
fomeé marine acid, than it will in an equal quantity of
common-air,

I. To procore the Marine Acid by means of the Fi-
triofic.

786
Pat any quantity of fea-fak into a whbaolated glafs- SpirEt ol
retort, to which a large receiver is firmly luted, ha- fea-fal

ving a quaniity of water in ir, more or lels as you
want your fpirit of falt to be more or lefs firong,
Having placed your rerort in a fand-bath, take of con-
centrated oil of wvirrivl half as mnch as yon put falt
into the retort. Throngh the aperture in the upper
pare of the retorr, pour a fmall quantity of the vitrio-
lic acid ; a violent effervefcence will immediately a-
rife, and white vapours will afcend, and come over into
the receiver. Thefe vapours are the marine acid in
its molt concentrated flate ; and, as they are very
greedy of moillure, they will unire with the water in
a very fhort time, unlefs too much oil of witriol is por
im at once ; in which cafe, part of them will be difli-
prted throngh the {mall hole in the receiver. When
you perceive the firlt fames condenled, add a litle more
oil of witriol, taking care 1o ftop the aperture of the
retort as foon as yoa drep in the viwriolic acid, that
the marine acid may not efcape. Continue this by
intervals, till your acid isall put in; and then make
a very gentle fire, that the retort may be no warmer
than the hand can bear. This degree of heat muft
be continned a long time, otherwife very much of the
acid will be loft. E;l‘:n perform this operation perfedtly,
no more acid fhould be forced over, than whar the wa-
ter in the receiver can take up; and by this means
the operator’s patience will be rewarded with a vaftly
larger produce of acid than can be procured by haily
diitillation. When the vapours become a linle more
fixed, a preater hear is neceflary, but nothing equal
to what the nitrous acid requires. For diftilling fpi-
rit of falt, Mr Wiegleb recommends foar pounds of
oil of vitriol to fix of commen fal.—It may alfo be
obtained from the bittern remaining after the cry-
{Hllization of commen falt, by adding one pound of
oil of witriol to five of bittern. It may even be ob-
tained from this liquid by fimple diftillation without
any additional acid; but a violent fire will then be ne-
ceffary, and it is almoft impoffible to prevent the li-
quoor from fwelling and romming over the neck of the
retort in the beginning of the procefs.

g
The marine acid cannot be procured by means nf\'ﬂ:;d?illih
combinations of the vitriolic acid with metallic and lation of
earthy bafes, as the nitrous is ; for though, by means F3-flt
of calcined vitriol, for inftance, the marine acid is ef- “"t:' B!
fedtually expelled from its alkaline bafis, yer it imme- For g

diately combines with the calx of iron left by the wi. ::JT

marife & jeoree, in which Rate it was perfedtly invifible and
o claftic as air, it was then able to feparate the nitrons
acid from an alkali. In fome other cales, too, it ap-
pears not only {tronger than the nitrous, bur even than
the witriolic ; of which we (hall rake notice in courle,
=Mz Berthollet fays, that he has been able alfo to

procure the marine acid in a folid ftate, by diftifling it
1 Mr Woulfe’s apparaws, kept perfectly cool with ice.

triolic acid, and not only adheres obitinately, but even
fablimes the metal ; fo that what livle fpirit can be
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rine acid with alkali. Six parts of the iitphfﬂgiﬁiciltﬂ

Marine

acid and  geid are required to give their air ro one of the fal.

its combi- ywhenthe fixed alkali is employed, fome of the dephlo-

\2tions. | pilticated acid efeapes with the pore air; and in gene-
ral, when not expofed to a bright hear, the falt we [peak
of is formed. Some of the dephlogifticared acid re-

mains in its proper form afier the falt is made, and
may be feparated by the voladle alkali, It is to be ob-
ferved, thatif the caultic alkali be employed, and the
foluzion much concentrated, even thengh not under the
inflacnce of a bright H%h[ (for it is the light which

* See Aire. produces the extrication of the dephlogilticated air*},
fagy, 0® 36, 2 great effervefcence will enfue, and a quantity of de-

f foq.

hlogifticated air efcape ; whence of conlequence, little
EIL can be obtained.

This falt is foloble in greater quantity in hot than in
cold water; and not only deronates like nitre, but with
much greater violence. The reafon is, that, like ni-
tre, it not only contains dephlogifticared air, bur has
it in greater quantity ; an hnndred grains of falt giving
75 of air. Acttempts have been made to procure gune
powder by means of this {alt, bur as yet they have been
arcended with licdle ficcels,

The other propertics of this falt as yet difcovered
are, that it fhoots into rhomboidal eryftals; it does not
precipitate mercory, filver, or lead, from rheir folo-
tions in nitrous acid; and it gives out its air again in
foch a pure ftate s fcarcely 1obe paralicled in any other
fubltance. ;

With the mineral alkali the dephlogifticated acid
forms a deliquefcent falt, foluble in fpirit of wine; and
which, cven in a floid {tate, detonates with burning
charcoal. With lime, when fo far quenched thar the
air in its interltices is feparated, the dephlogifticated
acid unites bur weakly. It may be recovered from
the lime, however, provided the light be obfeure, with
very little lofs, and almolt unchanged.

Marine Acid eomernen,

Sldigeltic L. With Vegetable Fised Aibali. This combination is
wus fylvii. accidentally formed after the diftillation of volamile

falts, by means of falt of tartar (fee Alkaline Salts). It
wasz formerly known by the name of fa/ n’lggrﬁ:'um Syl-
wii ; and a procels for making it was inferied in the
difpenfatories, under the name of fpirites falis maria
ai coagulatus ; but as it has been found to potlels no wir-
tues fuperior, or even equal, to common [l it is
fallen into difiife,

Theeryftals of this kind of falt are not enbical, like
thofe of common falt, but parallelopipeds, and if thrown
wio the fire crack and leap abour with vielence, They
are foluble in greater quantity by hot water than cold;
and therefore are cryftallized by evaporating the folu-
tion to a pellicle, and then letting it cool.—It is very
remarkable, that though by a dirett combination of
vitriolic acid with vegetable fixed alkali, the (i called
witriofated tartar is formed ; yet if this alkali is once
faturated with fpirit of falt, foas 1o form a Jfal digefli-

« wus, npon the decompofition of this falt by means of
eil of vitriol, the refidoum of the diftitlation will nor
be a vitriolated rariar, but a falr-eafily foluble in water,
and which bears a [trong refemblance to Glauber’s
falt. Whether, by means of [pirit of fea-falr, the
vegetable alkali could be converted into the mineral,
or [alc of foda, is a quellion well worthy of being folved.

; 1
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11, With Minenal Alkali,
common alimentary falt, and is never made but for ex-
periment’s fake ; as the marine acid cannot be had b
from fea-falr.
water, fee the article SanT.

ITE

This combination s the Marine

acid and
its combi=

For the extraction of this (alt from {ca- M—.—-*

T
L. With Folatile Alkali. The produce of 1his com- Sal amme-

bination is the common fal ammoniac, which is ofed niac.

in different arts, and which has the property of makin
tin unite very readily with iren and copper, fo is much
ufed by copperfmiths and in the manufaétory of tinned
iron.

Sal ammoniacis ufually fold in large femi-tranfparent
cakes, which are again capable of being fublimed inte
maffesof the like kind. If they are dili%]ued in water,
the falt very ealily fhoots inte finall cryltals like fea-
thers. Expofed roz moift air, it deliquates. It is one
of the falts which produces the moft cold by its folu-
tion; fo as tofink the thermometer 18 or 20 degrees,
or more, according to the temperatre of the armo-
fphere. According to Mr Gellert, a folution of fal
ammoniac has the property of diffolving refins, Ac-
cording to Meomann, the volatility of fal ammeoniac is
fo much diminifhed by repeated fublimations, that ac
Jaftit remains half fluid in the bottom of the fublime~
ing veflel. Inits natural flate; it fublimes with a de-
gree of hear neceffary to mele lead.  Port fays, thar a
fmall quantity of fal ammoniac may be produced by
diftilling fea-fale with charcoal, or with alam, or by
diftilling marine acid with Armenian bole. The fame
author affirms, that the inflammability of fulphur is de-
ﬂrﬂj"-‘.'-dl by fubliming it with twice its quanrity of fal
ammoniac,

']

[

The method of making this falt was leng snknown ; Hu:gm,.

and it was imporied from Epypr, where it was fdid
to be prepared by fublimation from foot alone, or
from a mixwre of fea-fult, urine, and foot. That it
fhould be produced from foot alone is wvery impro-
bable; and the other method, from the known prin-
ciples of chemiftry, is ablolmely impoffible.
compofition of this falt, however, being once known,,
there remained no other defideratom than a method
of procoring thele comperent parts of fal ammoniac
fufficiently cheap, fo as to afford f2l ammoniac made
in Britain ar a price equally low with what was im-
rted.  The volatile alkali is 1o be procured in plenty
rom animal fubftances or from foor; and the low
price of the vitriolic acid made from falphur affords
an ealy method of decompoling fes-falt, and chizining
itsacid at a low rate. A f2l ammoniac work has, ac-
cordingly, been eftablilhed for feveral years paftin Edin-
bargh ; the principal material made choice of for pro-
curing the volatile alkali is foor; and though no per-
fons are admitted to fee the work, the large quantities
of oil of vitriol brought into ir, and the qeantities of
envine fial mirabile which are there made, evidently
w that the procefls for making fal ammoniasc alfo
prodoces Glauber’s falt, by the decompofition of com-
mon falt by means of vitriolic acid. The method of
conducing the procefs is wnknown; but it is plain
that there can be no other difficaliy than what arifes
from the volatility of the vapours of the alkali and of
the marine acid. In the common way of diftilling thole
fubltances, a prear part of both is loll ; and if it is ar-
tempied to make {al ammoniac by combining thefe
two when diftilled by the common apparatus, the pro-
duce

The

]
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Pract ice.
Marine  lefs vehemently than thenitrous, and does not difloive
acidand o much ; neverthelels, itattacks the metal brifkly, fo
its combi= g5 19 raife conliderable heatand effervelcence, and dil-
m,_“:"_, folve it into a yellow liquor. During the folution, an
C inflammable vapour arifes as in the folution of this me-
tal by wvitriolic acid, This folution of iron does not
cgﬂntllm, If it is evaporated, it leaves a greenith
806  faline mals, which is foluble in I‘;&iﬁt of wine, and runs
Iron volati- in the air into a aftringent yellow liquor. On di-
bized. ftillation, fome of the acid feparates, and towards the
end of the operation the {pirit becomes yellow. This
is followed by a yellowith, or deep reddifh fublimate,
which pliftens like the fcales of fithes; leaving be-
hind a fubftance which eonfifls of thin, glofly plates,

%oy like tale.
Tindera The folution of iron in fpirit of falt, with the addi-
martis,  tion of fome [pirit of wine, is ufed in medicine asa
corroborant, underthe name of #influra martis, The
fublimate of iron is alfo ufed for the fame purpule,
and called ens vemeris, or flores martiales. It is com-
monly directed to e prepared by fubliming iron fi-
lings and fal ammoniac together. In the procels, the
go8  fal ammoniac is partly decompofed, and a cauflic al-
Ploresmar- kaline liguor diftils, Then the undecompofed fal am-
wiales. moniac, and the martial fblimate abovementioned,
arife together. The fublimate has a deeper or lighter
yellow colour, accordingas it contains more or lefs iron.
The name ens vemeris is improper. It was given by Mr
Boyle, whodifcovered this medicine. He imagineditto
be a preparation of copper, having made ule of a colco-
thar of vitriol containing both iron and copper. Ame-
ad gog dicine of this kind was lately fold with great reputation
Beftuchef’s on the Continent, underthenameof Beftuchef's nervous
sindure.  fimffure. It wasintroduced by M. Beftuchef Field Mar-
fhal in the Ruflian fervice : but not long afier it came
into vogue in Pruffia and other northern kingdoms of
Europe : it made its appearance alfo in France, under
the name of General de la Motte's golden drops.  This
happened through the infidelity of Beftuchef’s opera-
tor, who, for a fum of money, violated the oath of
fecrecy he had taken to Beftuchef, and difcovered the
fecret to de la Motte. To the laster it proved a very
valuable acquifition ; for he not only procured a pa-
tent for it from the king of France in 1730, with the
exclufive privilege of felling it, but had a handfome
pention fettled upon him ; felling his medicine belides

4d 808 @ half a Louis d’or per phial.

Miftakes  The attention nfﬂhn: public was particolarly drawn
concerning to thefe drops, by their remarkable property of lofing
i, their yellow colour in the fun, and regaining it in
the thade, which indnced many ro believe thar they
contained gold ; and in which opinion they were en-
conraged by de ]a Motte. Even chemilts of no linle
repntation were deceived by this appearance ; and M.
Beaumé, imagining he had difcovercd the fecret, pub-
lithed a preparation to the world as the true areanum
of la Motte’s drops. It confifted of a calx of gold
recipitated from aqua-regia by means of fixed al-
L]i, and rediffolved 1n nitrons acid, to which was ad-
ded a large quantity of fpirit of wine. Others, how-
ever, who could -ﬁ{ui nothing but iren by an analyfis
b 808 of the drops, refufed their affent; and at length, in
True me- 1780, M. Beaumé's miftake was nade evident by the
thod ofpre- publication of the procels at the defire of the emprefs
pamng it.  of Ruffia, who gave o000 rubles for the receipt.  The
original recipe is perplexed, tedious, and expenfive ;
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bat when deprived of its fuperfluous parts, is ncarly Marine
as follows. Six poundsof common pyrites and twelve acid and

of corrofive fublimate are to be triturated together, its combis

and then fublimed fix or cight times till all the mer- Tation-

cury is expelled. The refidunm is to be boiled three

times with thrice its quantity of water, and as often
filcered, and laitly, diitilled to drynefs. By increa-

fing the fire, a martial falt is ar laft fublimed into the

neck of the retort; (o three drachms of which are o

be added 12 ounces of highly retified fpirit of wine,

and the whole expofed to the raysof the fun. ‘This is

the yellow tinfture ; but there was alfo a white one, .
which, however, {eems to be butof little valoe, It is

made by pouring on the refiduam of the laft fublima-

tion twelve pounds of highly reftified [pirit of wine,

and drawing it off by a gentle diftillation after a few o gog
days digeftion.—Mr Klaproth imagines, from the fol- gy
lowing experiment, that Beftnchef’s tinfture abforbs ablorb
Eh]ug:ﬂnn from the rays of the fan. He eda thxiﬁ“
tew drops of a folution of tartar inte two ounces of from the
diftilled water, and divided this into two parts. Into 55775
one glafs having poured 2 few drops of the tinfture

that had not been expofed o the fun, (he iron was
precipitated in the ufual form of a yellow ochre; but

on treating in the fame manner a portion of the tine- -
ture that F:ad been expoled 1o the tolar rays, the pre-

cipitate fell of a blnifh green colour.

IX. With Tin. Though theconcentrated marine acid Solution of
has a greater attradion for tin than any other acid, it tim
doesnot readily diflolve this metal while the acid is inits
liquid ftate; but may be made to diffolve it perfedtly
by the addition of a imall quantity of fpirit of nitre.
Neamann ebferves, thatanounce of fpiritof falt, with
only a fcruple of fpirit of nitre, diffolved tin perfedlly -
but on inverting the proportions, and taking a feruple
of marine acid to ar ounce of the nitrous, four feru-
ples, or four and an half, of tin, were diffolved inroa
thick pap; fome more of the marine acid being gra-
dually added, the whole was diffolved into a clear li-
quor. In making thefe folutions, a (mall quanticy of
black matter ufually fubfides.

The folution of tin is fometimes colonrlelz ; fome-
times of a bluith, or yellow colour, according to dif-
ferent circumilances of the procels, It is of the
greateft confequence in dyeing, by net only heighten-
mg the colonrs, but makillg them more duralle (See
Dyeing). It (hoots into {mall eryftals; and, if in-
fpifated, deliquates in the air. Bia

Marine acid in its concentrated ftate velatilizes tin, Smokin

and forms with it a thick liquar, which, from its in- liquor o
ventor, iscalled fiwcking figuer of Libavins, To pre- Libavics.
pare this fmoking liquor, an amalgam muft be made
of four parts of tin and five of mercury. This amal-
Fam is to be mixed with an equal weighe of corro-
ive mercury, by triturating the wlole together in
a glafs mortar. The mixture is then to be put ioto a
glafs retort, and the diftillation performed with a fire
gradually increafed. A very (moking liquor pafles
into the receiver ; and towards the end of the diftil-
lation, a thick, and even concrete matter. When
the operation is'finifhed, the liquor is wo be poured
quickf}r into a cryftal glafs-bottle, with aglafs flopper.,
When this bottle is opened, a white, copious, thick,
the poignant fame iflucs, which remains long i'[ht
air withont difappearing,

The acid in ghis liquor EES far from being famrared,

and
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H._-riut‘ Moom of the furmer experiment he found 30 grains of
,l;lhﬂ b 20 c;ln.hg {ubftance, chiefly a combination of cilcare-
:uﬂ ous carth with mariatic acid.

———  When the mercurins vite precipitates, the union be-
tween the marine acid and regalus is totally diffolved ;
fo that the powder, by frequent walhings, becomes per-
feltly free from every particle of acid, which unites

- with the water made ufe of, and is then called very

8as  improperly, philsfophic fpirit of vitrial.
i’?ﬂl‘;ﬂtb NIV, Wuth Regulns of Cobalr. Pare Ipirivof (aly dif-

folves this femimeral into a reddith yellow liquor, which
immediately becomes green from a very gentle warmth.
On faturating the folotion with wrinous fpirits, the
precipitate appears at firft white, bat afterwards be-
comes blue, and at length yellow. If the nitrons acid
is added 1o folutions of regnlos of cobalr, they aifime
a deep emerald preen when moderately heated, and on
cooling become red as art firlt. Duly evaporared, they
yield rofe-coleured cryftals, which change their colonr
by heat in the fame manner. This folution makes a
curious fympathetic ink, the invention of which is
commonly alcribed to M. Hellot, though he himfelf
acknowledges that he reeeived the firlt hine of it from
2 German chemift in r736. Any thing wrote with
this folatien is invifible when dry and cold; but af-
fumes a fine green colour when warm, and will again
difappear on being cooled ; bat if the heat has been
too vialent, the writing [kill appears. M. Hellot ob-
{erves, that if nitre or Lorax be added to the nitrous
folution, the charaflers wrote with it become rofe-
coloored when heared , and if fea-falt is aftérwards
paifed over them, they become blue: thar with alkali
fifficient to farurate the acid, they change purple and
red with heat.—A blue fympathetic ink may be made
from cobale in the following manner. Take of an
earthy &rBI: of cobale, as free from iren as pofiible, one
ounce. Bruife ir, bot not to too fine a powder. Then
put it into a eylindrieal glals, with 16 ounces of diftil-
ed vinegar, and fer the mixeare in hot fand for the
fpace of lix days, flirring it frequently ; or elfe boil it
o irectly till there remain bor four ounces.  Filter and
evaporarte it o one half. If your folution be of a rofe
colour, yoa may be certain that your cobalr is of the
right fort. A red brown colour is a fign of the folu-
' tion containing iron; in which cafe the procefs fails.
To two eunces of the folation thas reduced, 2dd twe
drachms of common falt.=~Set the whole in a warm
place to diffolve, and the ink is made. ?
XV. With Reguius of Arfemic. This {ubltance is
foluble in all acids ; but the nare of the compounds
formed by fuch an union is lirtle known. If half a
d of us'is diftilled with one pound of corro-
{ive fublimate, a thin fmoking liquor and a batyrace-
eus {ubftance will be vbtained, as in making the fmo=
king liquor of Libavius. By repeated reftifications,
this butter may be almoft all converted into fpirit. If
equal parts of the arfenic and fublimate ate ufed, a pon-
deruds black oil comes over along with the fpirit, which
cannot be mixed with it. By recification in a clean
retort they will become cledr, but fiill will not incor-
porate. If they are now returned npon the red mafs
remaining in the firft retort, and again dlj'tﬂ.izd, 2
much more ponderous oil than the former will be ob-
tained. ‘
X VI With Infiammable Subflances. The acid of fea=

Ra3
il of arfe=
mic.
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falt is very lule difpofed to sontradt nnion with Marine
the phlogitton, while in a liguid fate :.u:rml much lefs acid and
fo, cven in its mofl concentrated (tate, than gither the ™ ¢
vitriolic or nitrons. Mr Beaumé, however, has foand, ""_:"_..
that a fmal) quantity of ether, fimilar to that preparcd

with the vitriolic and nitrous acids, may be obained

by cauling the fumes pf the marine acid unite with
thofe of [pirit of wine. Others, and particularly fome
German Chemiils, attempted to make. this liquor, by
employing a marine acid previouily combined with me=
tallic fﬂhﬁunc:s. fuch- as butter of andmony. The
ﬁmking"’qunor ot Libavius ficeeeds beit. If equal
paris of this liguor and highly redlified fpirit of
wine are diftilled rogether, a confideralile qlnlumir_v of
true ether is produced ; but which, like the vitrio-

lic and nitrous ether, muft be reétified in order to its
greater purity. The tin contained in the fimoking li-
quor is feparated and precipirated in white powder. In

this procefs, the acid is probably more difpofed to
unite with the fpirit of wine, by having already be-

gun to combine with the inflammable principle of the:
metal.—For marine ether, Mr Dollfuls recommends to

put inte a rerort four ounces of digeftive falt previonl-

Iy well dried and powdered, and two ounces of man-
an{c i pouring upon this a mixture of five cunces of
pirit of wine and 1wo of oil of vitrial ; the firlt five
ounces and a kalf of the diftilled liquor b:ingpouml
back on the refidoum, and the whole afterwards drawn

off by a gentle heat. ‘The fpirit of falt thus obtained

had a very penetrating agreeable odonr, fomewhat like
that of nitrous ether; and at firlt fwam upon the t

of water ; bot ar length mixed with it on being agi-
tated for a long time. *Towards the end of the diftil-
lation a little oil was obtained, which did not mix
with the water ; and by the addition of four cunces
more of {pirit of wine, more of the duleified acid was
obtained. Wirth regard ro this kind of ether, however,

Mr Weltrumb denies thar it can be made by any me-
thod hitherto known ; and infifts, that all the liquids

as yet produced under the name of marine ether ure

in reality dulcified fpirit of falt, and not true ether,
which will fwim on the top of water. 3

Dr Prieftley has obferved, that the pure marine acid, Aura@ion
when reduced to an invilible aerial ftate, has a ftrong for
affinity with phlogifion; fo that it decompofes many ter:
fubltances chat contain it, end forms with them an air
permanently inflammable, By gi\rinﬁ it mere time, it
will exeract phlogifton from dry wood, ernfisof bread
not burnt, dry fleth; and, what is ftill more extraordi-
nary, from flints. From what has been above related,
it appears that the dephlogifticared [pirit of falt has =
very ftrong attraétion for phlogifton,

Eifential eil of mint ablorbed the marine aeid air
preuy faft, and prefently became of a deep brown eo-
lour. When out of this air, it was of the con-
filtenceof treacle, and funk in warer, fmelling different-
ly from whar it did before ; but ftill the fmell of the
mint was predominant. 0il of mrpentine was alfo
much thickened ; and became of a deep brown colour,
by being farurated with acid air.  Ether abforbed the
air very faft; and became firft of a wrbid white, and
then of a yellow and brown colour. In one night &
aﬁfmﬂ quantity of ftrongly inflammable air was
P . L 3 4 ; ,

Having once faturated a quantity of cther with afdirf
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air, he admitted bobbles of common air to it, through
the quickiilver by which it was confined, and ob-
ferved that white fumes were made in it, at the en-
trance of every bubble, fora confiderable time. Ha-
ving at another time, farurated a {mall quantity of
ether with this kindof : air, and the phial which contain-
ed it happenning to be overturned, the whole room
was inftantly filled with a white clond, which had
very much the fmell of ether, but peculiarly offeniive.
Opening the door and window of the room, this light
cloud filled a long paflage and another room. The
ether, in the mean time, was feemingly all vanith-
ed : but, fometime after, the furface of the quickiil-
ver in which the experiment had been made was co-
vered with 2 very acid liquor, arifing probably from
the moifture in:{: atmal';rllncrt, atm&cg from the acid
Hﬁwur with which the ether had been impregnared.
This feems to fhow, that however much difpoled
the marine acid may be to unite with phlogiftic mar-
ters when in its acrial ftate, the auraction it has for
them is but very ilight, md,ﬂ'iﬂ inferior to what it has
for water.

Camphor was prefently reduced into a fluid ftate by
'imbcihing this acid air ; but there feemed to be fome-
thing of a whitith fedimen: in it After continuing
two days in this fitnarion, water was admitted to ir,
upon which the camphor immediately refumed its for-
mer {olid ftate ; and to appearance was the fame fub-
ftance that it had been before.

Strong concentrated oil of vitriol, being put ro ma-
rine acid air, was not at all affeted by it ina day and
a night. In order to try whether it would nor have
more power in a condenfed ftate, it was compreiled
with anadditional atmefphere ; but, on taking off this,
the air expanded again, and was not in the leaft di-
minithed. A quantity of ftmnﬁfpirll of nitre was alfo
put io it withour any fenfible effect. From thele laft
experiments it appears, that the marine acid is not able
to difloge the other acids from their union with warer.

Belides the acids already mentioned, Mr Homberg
deferibes an artificial one generated by mixing two
ounces and a half of luna cornea, with an ounce and

" a half of tin calcined alone and without addition, by

means of fire, The mixture is to be expofed 1o a
naked fire in a coated retore, of which two-thirds ought
to be left empty ; when a brownith matter, anounce
and a half in weight, will adhere to the neck of the
retort, ‘This matter is tin combined with the marine
acid, and the refidonm is filver deprived of the fame
acid, which may therefore now be melted together
withont any lofs. The fublimate, well powdered and
dried, is to be equally divided into two phials, and
fublimed ; by repeating which operation two or three
times, a volatile {alt, agnn acid natre, very whiteand
tranfparent, isobtained. Tlre refidunm of thefe {obli-
mations is always calx of tin,

§ 4. Of the Frvor Aeid.

Tursacid was difcovered fome time ago by Mr Mar

vired by graaf, and more fully invefligated by Mr Scheele.

The experiments by which itwas originally produced,
and its properties alcertained, are as follows:

I. Two ounces of concentrated vitriolic acid were
pourcd npon an equal quantity of fluor, which had been

CYIF ET ME-T & TV R YL
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previoully pounded in a glafs mortar, and cthen put in- Fluor acid
to a retort, to which a receiver was adapted, and the and its

junéure clofed with grey blotting paper.
application of hear, the mafs began to cffervelce and
{well, invifible vapours penetrated every where through
the joining of the veflels, and rowards the end of the
procefs white vapours arofe, which covered all the in-
ternal parts us;he receiver with a white powder.—
The mafs remaining in the rerort was as hard as &
ftone, and could not be taken out withour break-
ing the veflel. The lute was quite corroded and
friable,

11, The procefs was repeated exaétly in the fame
manner, excepting only thar a quantity of diftilled wa-
ter wasput into the receiver.

On the combina=
tions.

528

A white {por foon be- Forms a

gan to form on the furface of the water, jult in the white car-

centre, and immediately under the mouth of the re-
tort. This l'Eut continually increafed, till at lafl it co-
vered the whole furface of the water, forming a pretty
thick cruft, which prevented the communication of the
water with new vapours that came over. On gently agi-
tating the recciver, the cruft broke, and fell to the bot-
tom ; foon after whicha new cruft like the former was
produced. At laft the recciver, and foon after the re-
tort alfo, beeame white in the infide. The veilels,
when cooled, were found much corroded internally. In
the receiver wasan acid Irquor mixed with much white
matter, feparable by filtration.

thy cruft
with water

X : 2
I1I. This white matter when eduleorated and dried, m.iui:’hu
fhowed iufelf to be filiccous earth by the following the s
i ili=

properties,
was not fenfibly foluble in agids. 3. It did not ma
a tough pafte with water, but was loofe and incohe-
rentafter being dried. 4. It diffolved by boiling in
lixivium tartari, and the folution in cooling aflumed
a gelatinous confiftence. 5. In its purcftate it fuffered
no change in the ftrongeft hear; but when mixed
with alkali, it boiled, frothed up, and formed a plafs
in amelting heat. 6, It diffolved in borax withont
fwelling.

1. It was rare, friable, and white. . 2. Iy tics of

kl‘.‘. coofs
carih,

IV. To determine wihether this earth was formed scﬁe.k's
during the procefs, he poured vitriolic acid upon pow- experiment
dered fluor coneained in a cylinder of brafs which was te deter-
clofed exadtly with a cover, after having fufpended ™in¢ b
over the mixture an iron nail and a bit of charcoal. &5

On opening the veffel two hours afterwards, he found
the nail and charcoal anchanged ; buton moiflening
them, he found both covered with awhite powder ina
fhort time. This powder had all the properties of fili-
ceous carth; and as in the experiment he had male no
ufe of glafs veffels, he concluded that it did not pro-
ceed from the glafs veilels as might have heen fufpedt-
ed from their being fo muoch corroded, but was gene-
rated in fome other way.

V. Having recompofed flvor by faturating the a-
cid with calcartons carth, he treated the componnd in
the fame manner as the natoral flwor, with a fimilar
refule ; and repeating the experiment five times over,
he conftantly found the {iliceous earth and acid dimi-
nith confiderably, fo that at laft fcarce any mark of
acidity was left. ' Thence heconcluded,” that all the
fwor acid united itfell by degrees with the vaponrs of
thewater, and thus formed the filiceons earth. ¢ lumay
be objedted (fays MrScheele), that the fluor acid is per-
hiaps already united by nature with a fine filiceous pow-

der,

this carth,

2ix
Artificial
fluor yields
a fimikar
refult,
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Flwor acid plals retort, 1o which was firted a recciver contain-

asd i ing three ounces of highly redificd French brandy.
::::,:._m'. The diftillation was continued for three hours with

e 3 gentle heat : when the acid, having made its way
through the bottom, putand end to :hE procefs. No
cruft could be perceived on the furface of the fpi-
rit ; but in the place where it had been in con-
tact with the receiver there was a thinring of tranfpa-
rent jelly. The fame mixtore of oil of vitriol and Huor
was therefore again put into a retort of very ftrong
glafs, and the fame {pirit put into the receiver. The
diftillation was conduéled two hours with a gentle and
afterwards with a ftronger, heat. When 1t was half
over, the fpirit began to change intoa thin jelly ; and
at the end of the procefs fome irmer picces were found
at the bowtom. Thele were walhed with [pirit of
wine ; and in order to obtain the fpirit together with
the acid in a pure flate, it was put into a large rerort,
and again fubjeéted to diftillation. As the retort grew
svarm, the opal-coloured [pirit became clear and fwell-
ed, what remained becoming again gelatinous ; a good
deal of carth remained behind, but did notadhere firmly
to the retort, which was fmeoth in the infide, though full
of fhallow excoriations. Itwas alfo evident, that the
glafs was afually corroded, and that the earthy mat-
ter is not a mere cruft adhering to the infide. The
jelly being thoroughly edulcorated, as well as the earth
that remained in the retort after the reftificaton, and
that which was diffelved in the water precipitated by
fpirit of fal ammoniae, the whole guantity amounted
to two drachms. That which had {eparated {pontane-
oully was femitranfparent.  “ As this carth (fays he)
fhowed the properties of filiceous earth, and the glafs,
which was fo much corroded, confifts in great mealnre
of it, the greateft part of it might come from the glafs,

242 andthe rnﬁ of it perhaps beaconftituent partof the fluor

HMow to itfelf. In order to afcertainthis it was neceflary to ob-

procureths tain the fluoracid quite free from filiceous earth. [ there-

acid free  fure expoled theley, which I had procured by the pre-
fresn flice. cipitation of the earth with fal ammeniac, to a gentle

S evaporation in a lightly covered flzfs veflel. The pro-
duét was onc drachm §6 grains of an ammoniacal {alt ;
the glafs did not appear to have been artacked.  Half
a Jdrachm of this falt was fublimed in a fmall retort,
which, twwards the end of the operation, waslaid on
the bare fire. No cruft appeared onthe furface of the
water in the receiver. - At the bottom of the retorr
kay a little flocculent earth of a light grey colour, above
which the internal forface was covered with a white
pellicle that refleited varivus coloors; and in the neck
there was a fublimate. The thin pellicle eafily fepa-
rated in many places from the glafs, which was
fmooth beneath, though not without fome {mall fur-

wows. 1 poured water both upon the ammoniacal fake
and cruft ; in confequence of which itacquired a very

four tafte, and coloured the tin@ure of turnfole red.”

"The white cruft that was Ieftbehind undiffolved weigh-
ed five grains, and melted int a green glafs without
addition, This was nothing but the glafs that had
been corroded by the fluor acid ; but as this acid can
be fet loole only by ftrong hear, it had done no mere
than corrode the glafs, without pafling over along with
it in the formof vapour, and then depofing it again
on the water. For, upon pouring two drachms of oil
of visriol wpon half a drachm of this ammoniacal fale
1
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a little moiftened, and placed in a glafs retort, a great Fluor acid
foam arofe, and the thick vapours that afeended cover- and it
“ed the waterinthe receiver with a white cruft. A foru. combina-
ple of the falt on folation, left behinda grain of earth, {2
which, as I conjeétnre, it had taken up Erluing the eva-
poration in the glafs veflel.”
To prevent this, our auther diftilled half an ounce
of fluor with an ounce of oil of vitriol for five hours.
The crufls were feparated from th: water ; they weigh-
ed, after being well wathed and dried, eleven grains;
they were white and very flocculent ; thirty-two grains
of liliceous earth were precipitated from the fltered
water : the ley was then eviporated in a leaden veliel
and yiclded 8o grains of falt. As glafs veflels were no P00
longer to be trufted, a piece of a gun-barrel furnifhed siﬂﬂ
with acover, and terminated by a bent mbe, intended 1o jron difiil
ferve inftead of the neck of arctort, was afterwards ling vefiel
ufed ; and with this apparatus the following experi-
ments were made ;
1. Halfadrachm of the newly prepared fal-ammo-
niac was diflilled for two hours with two drachms of
oil of vitriol, intoa glafs receiver containing an ounce
of water. No veitige of a cruit could be perceived on
the water, but fome earth was perceived in thereceiver,
where the vapours having afcended through the tube,
came into contaét with the wer glafs ; and here the
furface was become fenfibly rough. Onthe addition
of volatile alkali, a few ﬁicculi of filiceous carth, a
mounting only to one-fourth of a grain, were thrown
down out of the water,
2. A drachm of vitriol was added to a drachm
and an half of the falt; bur a leaden recciver was now
ufed, containing an ounce of water as before. The
water acquired an unpleafant fmell, but fhowed no
figns of a cruft. On the addition of fpirit of fal am-
moniac,a little grey carth weighing half a grain fell 1o
the bottom. 44
3. A feruple of this falt, mixed with an equal quan- Ne eruft
tity of white fand in fine powder, and diﬂ‘;ﬂ:d with a formed by
drachm and an half of il of vitriol, into an ounce of mixing
water in the leaden receiver, fhowed no fignof a cruft, fend,witha
The water bad a putrid fmell, and left on the filer 21t 200
two grains and an half of grey earth, which ran under ;"u";:‘h
the blow-pipe into a grain of lead. Volatile alkali
precipitated five grains of gl:_g carth, which melted on
the addition of a little faltof tartar into a black glo-
bule, though the blow-pipe alone made no change
in it.
4. To 13 grains of the fameammoniacal falta drachm 3;,,1':,....,
of oil of vitriol and two feruples of green glafs, broken ope by
inte fwall pieces, were added. The iron tube had ufing pow-
fearce become warm, whena e cruft of filiceous dered glafs
carth was perceived on the furface of the water, and
the fame appearance on the moift fidesof the vefcl.
It did not, however, feem to increafe during the re-
mainder of the diftillation. Agrainand a quarter of
earthy matter remained on the filter, confifting party
of white films, which ran under the blow-pipe inio 2
greenifh glals. »
5. To afcertain this matter fill more clearly, 2
different {pecics of mineral floor was ufed, which be-
ing diftilled with a double quantity of oil of vitriel,
mﬁ with a drachm of water in the recciver, yiclded &
thin pellicle of the appearance of lead, but no filiccous
cruft. Volatile alkali threw down 24 graios of grey
canth.

84‘]
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Fluoracid carth.—A drachm miged with the fame quantity of

and s pulverized fand afforded a pellicle of lead inter{perfed
:'?n'::k‘“‘ with a few particles of white cruft, which ran into

glafsunderthe blow-pipe. Volatile alkali precipitated
eight !gmirl&.--ﬂ drachm, mixed with an equal quan-
tity o en glafs reduced to powder, fwelled a good
deal, and yielded a thick filiceous cruft.

6. To a drachm of green finor that had been heat-
ed and powdered were added two drachms of cil of
vitriol, ftill employing the iron tube. A picceof wer
charcoal was allo fufpended in the infide, a cover fixed
on the tube, and the latter was heated for about 15
minates in a fand-bath. Obferving now rhae the
charcoal was dry, and had ne earth upon.it, a fcruple
of fand in fine powder was added, the charcoal was
wetted and replaced, but nothing appeared. Some

bits uf green glals were then thrown into the mixtre

which inftantly foamed up and ran over. The char-
‘toal was not repliced in the wbe, nor was it any
longer necellary, as it gained a covering of white
powder by being held a very few moments over the
B46  orifice. !
An experi-  Mr Scheele, in one of his experiments, oblerves,
E‘ﬁ'ﬁf‘“ that he obletved the white powder on a piece of char-
il 4. coeal that had been moiftened and fulpended over flwor
* o which vicriolic acid was added. As this experi-
ment was made in metallic veffels, Mr Meyer conjec-
wires, that the mortar nfed for redocing the fluor o
powder was of fofi 5, and that the phenomenon
was occalfioned by the abraficn of fome particles of
glafs.
m:i:f 7. To determine whether the acid ean carry up
quantity of much more of the filiccous earth than is fufficient
filicevns o furate it, an ounce and an half of pure oil "of vi.
earth car- rig] was added in a retore of plafs, and three ounces
ried along of wwarer put into the receiver. The retort was cor-
m fuor L oded through in an hoor's time, and the cruft on the
water weighed ten grains. The liquid being then
filtered and divided inwo two equal parts, one was pre-
cipitated with canftic volatile, and the other with mild
fixed vegetable alkali. The former yielded 25 grains
of filiceous earth, and the latter 68 prainsof a preci-
pitate, which flowed under the blow-pipe, ran into
the pores of charcoal, and gave out [trong vapours of
fluor acid. ‘The reafon of this difference (hall be ex-
848  plained when we come to treat of Gliceons carth.

Violent ac- 8, To a mixture of half an ounce of fuor and the
tionof  fame quantity of glafs, in powder, 12 drachms of oil
E"““ “f“li of witriol were put in a fmall recore, half filled with the
POm &% mixtare. The ingredients afted npon each other fo
violently thar they rofe up inte the neck of the retor;
and the operation being inrermitred on acconnt of the
noxions vapour they emitted, the retort was found next
day covered with fafeicolared eryftals like hoarfroft.—
The experiment being repeared in a more capacions
retort, and the mixturethoroughly blended by agita.
tion, it became a thick mafs, and fwelled like dough
in fermentation : the bottom of the retort grew very
het, andihe filiceous cruft appeared on three onnces of
water in the receiver. The diftillation being comtinu-
ed for three hours, 16 grains of filiccons carth were
found on the furface, and the precipitate by volatile
alkali weighed 56 grains; the rerort was much lefs cor-

foded than ufual.
9. Thirty grains of this precipitate, diftilled in a

b
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glafs retortwitha drachm and an lalf of oil of vitriol, Fluor acid

produced no filiceous earth on the water in the re-andits

ceiver, or that with which the earth was edulcorated, Sombina=

The ley of fluorated volatile alkali was mixed with a 222

felution of chalk in nitrous acid till no more precipi-

tation took place. The mixtore was pafied through

nitrous acid,and the precipitate edulcorated. It weigh-

ed, when dry, two drachms and 26 grains,
12. Two drachms of vil of vi:riul%ting added 1o 2

drachm of this precipitate contained in a glafs retorr,

the precipitate was attacked in the mld,ﬁm no croft

appeared ; the hear, however, was farce applied, when

the whele furface of the water was coveéred, and the

fame phenomena exhibited which are produced by the

natural fluor, 49
rt. Mr Scheele having obferved that a mixtare of TFarther

fluor as tranfparent as mountain cryftal, and oil of proofs that

vitriel in a nietallic cylinder, produced no appearance of the earthy

filiceons earth, ona wet fponge fufpended on theinfide, <% Pr-
ar Mr Meyer's requeft g:;m et

made a new experiment
by adding oil of vitriol to portions of flner of thiszr:.:;r;h:ﬁ
tranfparent kind pliced in twotin cylinders ; fome
filiccous earth was put into one, and a wet fponge
fufpended in both. The next morning the fponge
that was fufpended over the cylinder which hcﬂjtﬁn-
filiceous earth, wase covéred with the white powder, but
ne appearance of it wasfeen on the other, The expe-
riment was repeated by Mr Meyer with the fame re-
fult, but the white cruft did not appear till after 2
night’s ftanding.
12. A drachm of luor, mixed with twoof oil of vi-
triol, afforded, after a diftillarion of two hours, a thin
film of lead on the furface of the water in the receiver,
but no Gliceous carth. The fame mixtore was after-
wards diftilled with the ufe only of a glafs receiverin.
ftead of a lead one. In the heginning of the diftilla+
tion @ {mall {por appearcd under the neck of the res
tort, andche neck itfelf was eovered with white pow-
der, b it foon difappeared ; and though the em ty
parcof the receiver was corroded, yer no more than
halfa grain of earth was procured.
Thefe experiments fo clearly peint out the origin
of the filiccous eruft on the furface of the fluor acid,
that its exiftence as a diftinét acid is now univerfally
allowed, even by thofe who formerly contended for its
being only the vitriolicor fome other acid difguifed.—  gg
Experiments of a fimilar kind were made by Mr Wen- Mr Wens
zel, who performed his diftillation in aleaden retort, zel's expay
furnithed with a glafs receiver. The water was covered fiments in
with a variegated cruit, and yielded a gelatinous preci- * lenden
pitate with fixed alkali. On examining the receiver, KERRELE
he found its internal furface corroded, fo thar it ap-
ared as if it had been robbed with coarfe fand. B
abftituting aleaden receiver,however, inftead of aglafs
one, lie obtained the acid entirely free from filiceous
matter, and containing only a fmall quantity of iron
and aluminons carth. 2d 850
The fluor acid may alfo be procured by the nitrous, Floor acd
muriatic, and phofphoric acids.—Mr Schecle - diftilled procurabls
one part of the mineral with two of concentrated ni- by nitrous,
trous acid. One part went over into the recejyer Muriatic,
along with the fluor acid, and a chick eruft was form- “?,ﬁ,?mﬁ
ed on the water of the receiver. The mafs remaining hig.
in the retort was calcarcous earth faturated wigh ni-

trous acid,
Q With
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Sal fedati- came tn contadt with this air, itsfurface became opaque
vusand its and white by a ftony film, which retarded the afcentof
combina- he m“e;, tﬂ:kt:w air infinuating itfelf through the
P , pores and cra of the cruft, the water necellarily
rofe as the air diminilhed ; andbreaking the cruft, pre-
fented a new furface to the air, whichwas immediare-
Iy covered with another cruft. Thus one fteny in-
cruftation was formed after another till every particle
of the air was unired to the water ; and the different
films being colle®ted and dried, formed 2 white pow-
dery fubflance, generally a little acid to the tafte; but
when walhed in much pure water, perfeitly infipid.
The property of corroding glafs he found to belong to
the fluor acid air only when hot. From fome other
experiments he concluded, that the fluor acid air was
the fame with what he had formerly obrained from vi-
triolic acid : but the experiments made fince that time
by various chemifts, have now convinced him that it is
ad 857 an acid of a natare entirely different from all others.
Methodof By means of the fluor acid, a new art has been dif-
emgraving covered, viz. that nfcngra\ling upon glafs. For this
e ghfi.  purpofe a looking-glafs: plate is to be covered with
melted wax or maftic; and when the coating becomes
hard, iris to be engraved upon by a very fharp-pointed
needle or other inftrument of that kind. A mixture
of oil of virriol and fluor acid are then to be put upon
the plate, and the whole covered with an inverted
China veflel, o prevent the evaporation of the fluor
acid. In two days the glals plate may be cleared of its
eoating, whenall the traces of the needle will be found
upon it.

§ 5. Ofthe 841 Separivus, or Aeid of Borax.

‘Em:'fil;n a2 Thais is a faline [ub{lance of a very fingular hature,
mineral in and till lately found no where but in borax icfelf. Irs
~ Germany, origin in different parts of the world is related nunder
e the article Borax: buc fince that article was printed,
we have accounts of its being difcovered in a mineral
of a peculiar kind found at Lunenburg near Hartz,
This is frequently rran{parent, but fometimes alfo a
litle opaque, and ftrikes fire flightly with fteel. It
has hitherto been found only in {mall cryftals inve-
loped ina gypfeons matter. Thele generally affedt
the cubical form, thoughthey arefometimesirregular,
and from the trancatares frequently appear tobe of dif-
ferent kinds. Omne of them had foarteen faces, fix
fmall fquare planes, and eight hexahedral ; though all
thefe are modifications of cubes. Mr Weflromb ana-
lized it with fome difficulty ; but av laft found that
100 parts of the mineral contained 6o of fedative falt,
ten of magnelia, and ten of calcareous earth; of clay
and flint five parts, fometimes ten of ivon, though fre-
quently but five. The fame acid has alfo been dif-
covered in Peru, anda linle in Hungary from an ana-
lyfis of perrolenm. This bitumen arifes from a rock
berween Pecklenicza and Mofcowina., It feems at frft
to be white, I::I#l;mu grows black by expolure to the
air. It was analyfed by profeflor Winterl, who found
it to comtain a tranfparent oil in a butyraccous form,
and a true fedarive fale, united with “the oil by means
of an excefs of phlogifton. The fedative fale was firft
difeovered by Bechr, and afterwards more accurately
defcribed by Homberg ; butits nature was at firft very
much mifunderflood, being named the warcotic falt of
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witriol, on account of the vitriolic acid ufed in fepara- Sal fedati-
ting it from the borax. From this it is feparable vus and it
cither by fublimation or eryitallization. The method cambina-
by fublimation is that recommended by Homberg. $22%

His procefls confifts in mixing green vitriol with borax, 2d 858
diflolving them in water, filtering the folation, and How pre-
cvaporating till a pellicle appears: the liquor is then pared from
to be putinto a fmall glafs alembic, and the fublima- P05 %
tion promoted till enly a dry matter remains in the
cucurbit. During this operation, the liquor paffes.

into the receiver; bor the internal lurface of the capi-

tal is covered with a faline matter forming very fmall,

thin, laminated cryftals, very fhining, and verylight.

This is the fedative falr. The capital is then o be

unluted, and theadhering falt fivept oft with a feather ;

the part of the liquor which pafled laft into the re-

ceiver, is to be poured on the dry mauer in the cu-

curbic; and a mew fablimation is to be promoted as

before, by diftilling till the matter in the cucnrbit is

dry. Thefe operations are to be frequently repeated

in the fame manner, till no more fedative falt can be
obtained.

To obrain the fedative falt by cryflallization, horax
is to be diflolved in hot water ; and to this felution any
one of the three mineral acids is to be gradually added,
by a little at a time, till the lignor be faturated, and
even have an excels of acid, according to Mr Beanmé's
procefs. The liquor is then tobe left in a cold place ;
and a greac number of finall, thining, laminated cry-
ftals will be formed; thefe mudt be walhed with 2
little very cold water, and drained upon brown paper.

The fedative falt obtained by this procefs is fomew hat
denfer than that obtained by lublimation; the latter
being fo light thar 72 grains are fufficicnt o fill a
large phial. : [ 859

Sedative falt, though thus capable of being once Fixedin
fublimed, isnot, however, volatile; for it arifes only the firz,
by means of the water of its eryltallizition ; andwhen
it has once loft its water by drying, it cannot be rai-
fed inte vapours by the moft violent fire, bur remains
fixed, and melts into a vitreous matter like borax it-
felf. This glafs is folable in water; and thenbecomes
fedative falt again. A prear quantity of water is re-
quired to diffolve the fedative falt, and much more of
cold than of boiling water ; whenee it is eryftallizable
by cold, as it alfo is by evaporation; a fingular proper-
ty, which fearce belongs 10 any other known falt.

This [ubftance has net an acid, bot a fomewhat 1 propér=
bitterith, tafte, accompanied with a flight impreflion of ties.
coolnefs. It neverthelefs unites with alkaline falts as
acids do, and forms with them neatral fales. It is fo-
luble in fpirit of wine, to which it communicates the
property of burning with a green flame, It makes no
change on the blue colour of vegetzbles, as other acids
do. It expels the other acids fgrnm their bafes, when
diftilled with a ftrong heat; thongh thefe argall ca-
pable of expelling it in the cold, the acid of vinegar
not excepted. s

The compofition of fedative falt is very much ug- M’r!linur-
known, as ne means fofficient for its decompofition delin’s ex-
have hitherto been found oat. Mr Bourdelin, who perimenta.
made many experiments on this fale, found that it was
enalierable by treatment with inflammable matters,
with fulphur, withmineral acids difengaged, orunited
with metallic fubftances, and with (pirit of wine, He
Q2 could
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Acetous  which econtain vitriolic acid. By repeatedly moiiten-

acidand  ing it when confiderably heated, it may be emirely

its combi- - fuhlimed.

- Borax retains 4 good quantity of water in its eryftals ;
By which it melts and fwells up in a hear infuificient
o vitrify it. It is then fpongy and light, like calci-
ned alam ; but, on increafing the fire, it flows like
walcr.

§ 6. Of the Acerovs Aeid and its Combinations.
&6 !
How F?I‘m-

Taisacid is plentifully obtained from all vivous li-
cured.

quors, by a fermentation of a particular kind, (flee
FermenTaTiON, and VINEcaR.) lrappears firlvin
the form of an acid liquor, more or lels decply co-
lonved, asithe vincgar is more or lels pare. By di-
ftillation in a cominon copper-itill, with a pewier head
and worm, this acid may be feparated from many of
its oily and impure pares.  Diitilled vinegar is a purer
bur nor a fronger acid than the vinegar idelf; for
the acid is originally lefs volatile than warer, though,
by certain operations, it becomes more fo.  After vi-
negar has been dittilled to about 7. of its original bulk,
it is (Kl very acid, bot thick and black. This mairer
continues to yield, by diftillation, a ftrong acid {pirir,
but tainted with an empyreumatic oil.  1f the diitil-
lation is continued, a thick biack oil continues to come
over; and aclaft fome wolarile atkali, as in the diftil-
Jation of animal fubltances. The capur mortoom left
in the diftilling vellel, being calcined in an open fire,
?nd afterwards lixiviated, yields fome fixed alkaline
alt,

Acctous Acid coMBIXED,

L. With Vegetable Aikali. The produce ofthis combi-
nation is the rerra foliata rarvari, or ful dieveticus of
the thops ; but to prepare this falt of a fine white flaky

pearance, which is neceflary for falt, is 4 matter of
ome difficulry. The beft method of performing this
operation is, after having faturated the alkali wich the
vinegar, which requires about 15 parts of common di-
ftilled vinegar to oncof alkali, toevaporate the liquorto
* drynefs ; then melethe faline mafs which remains with

2 gentle heat ; after which it is to be diffolved in wa-
ter, then filtered, and again evaporated to drynefs. If
it is now diffolved in {piric of wine, and the liquid ab-
ftracted by diftillation, the remaining mafs being melted
a fecond time, will, on cooling, have the flaky appear-
ance defired.

A good deal of cautien is neceflary in the firlt melt-
ing; for theacetons acid is eafily diflipable, even when
combined with fixed alkali, by fire. It is proper,
therefore, thar, when the fale is melted, a litde fhould
be occafionally taken out, and pur into water; and
when it readily parts with its blacknefs o the water,
mult then be removed from the fire. The falt, when
made, has a ver}r ftrong arrra@ion for water, infomuch
that it is not ealily preferved, even when put into glafs
bottles. To keep it from deliquating, Dr Black,
therefore, recommends the corks to be covered with
fome bituminouns matter ; otherwife they would tranfmit
moifture enongh te make the &l deliquate.

Acctousa- 1. With Foffile Alkali. Thisalkali, combined with
cid with  the acetous acid, forms a falt whole properties are not
foflile alka- well known. Dr Lewis affirms, that itis nearly fimilar

|15
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to the terra foliata rartari. The author of the Chemical Acetous
Diétionary, again, maiatains it to be quite ditferent: E‘“‘d“‘;.
particularly that itery(tallizes well, and is not dulique. 1> S
icent in the air; whereas the former cannot be cry- ;
ftallized ; and even when obtained in a dry form, un-
lefs grear care is taken (o exclude the air, will prefent-
ly deliquate. g0
1. Wb Folatile Afkafi. This combination produces vegetable
a fale fo exccedingly deliquefcent, that it cannwot be pro- smmoniac.
cured in a dry form without the greateil difficulty. In
& liquid ftate, it is well known in medicine, as a fudo-
rific, by the name of fpiritns mindereri, It may, how-
ever, be procired in a dry form, by mixing equal parts
of wyitriolic fal ammoniac and terra foliata rartari, and
fubliming the mixture with a very gentle heat. When
the [alt is once procured, the ntmolt care is requifite to
preferve it from the air. Srr
IV. With Earths. Combinations of this kind are but Anomalous
little known. With the calcareous and argillaceous falts.
earths compounds of an aftringent nature are formed.
According 1o the aathor of the Chemical Diétionary,
the falp refulting from a combination of vinegar with
calcareons carth eafily cryftallizes, and does nor deli-
uate. With magnefia the acetous acid does not ery-
allize 3 bur, wheninfpilfated, forms a tough mafs, of
wh?::h two drachms, or twoand a half, areabrifk par-
ative. B
V. With Copper. Upon this metal the acid of vine- Dipilled
gar does not aét brifkly, uneil it s partly at leaft calci- verdegris:
ned, If the copper is previoufly diffolved in a mineral
acid, and then precipitated, the calx will be readily dif-
folved by the acetonsacid. “The folution is of 2 green
colour, and beantiful green eryitals may be obtained
from it. The folution, however, is much more eafily
cifected, by employing verdegris, which is copper al-
ready united with a kind of acetous or tartarcons acid,
and very readily diflolves in vinegar. The eryilals
obtained by this procefs are ufed in painting, under the
name of diflilled verdegris.
The moft ready, and in all probability the cheapeit,
method of preparing the eryitals of verdegris is that
propofed by Mr Wenzel, by mixing together the fo-
lutions of fugar of lead and blee vitriol, when an ex-
change of bafes takes place; the lead being inflantly
precipitated by the vitriolic acid, and the acetous acid
anitng with the copper. From 15 ounces and two
drachms of fugar of lead with twelve ounces of blue
vitriol, five ounees of the eryflals were obtained. The
precipitate of lead, rhough walhed feveral times with
water, never loft its green colour. It may cither be
ufed, he fays, ia this ftate, as a green pigment, or it
may be made perfectly white by digeftion m dilute pi-
trons acid. 89
VL Iith Irom. Vinegar afts very readily u%:)n iton, Tron “i"“t
and diffolves it into a very brown and almeft black li- for print-
quor, which does not eafily cryftallize, but, if infpif- ing cloth.
fared, runs per deliquium. This liquer s employed
in the printing of linens, calicoes, &c. being found
to firike a finer black with madder, and te injure
the cloth lefs, than folutions of iron in the other acids.
VII. With Lead. The acetous acid diffolves lead in
its metallic ftate very fparingly ; but if the meral is
caleined, it afts upon it very firongly. Even after lead
is melted into glafs, the acetous acid will receive a
ftrong impregnarion from it ; and hence it is dangerous
(0
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Acetous This may feem to be the moft proper method of ob-
acid and  raining the acetons acid inits preateft degree of firength
itscombi- gnd parity : but as the prm::eg requires a very ftrong
2uons. | heatto be ufed towards the end of the operation, it is

probable that parr of the acetous acid may be by that

means entirely decompofed. It would {eem preferable,

therefore, to decumpole pure terra foliata tartari by
. means of the vitriolic acid, inthe fame manner as nitre
or fea-falt are decompofed for obtaining their acids.
In this cafe, indeed, the acerous acid might be a lirele
mixed with the vitriolic ; bur that conld eafily be fe-
parated by a fecond diftillation. A {lill better me-
thed of preparing the acid feems to be Ly difltillin
fugar of lead with oil of vitriol. The proportion ul':g
by M. Lorenzen of Copenhagen, is three ounces of
vitriolic acid to eight of the fugar of lead. Mr Doll-
fufs recommends two parts of fugar of lead toone of
vitriolic acid.

Dr Prieftley, who pives us feveral experiments on
the vegerable acid when reduced to the form of air,
mentions his being eafily able to expel it frem fome
exceedingly {trong concentrated vinegar, by means of
heat alone. This feems fomewhat contrary to the
count de Laurdmoais's obfervation of the difpolition of
the fpirit of verdegris, as it is commonly called, to
cryftallize : bot a (il greater difference is, that the
vegetable acid air extingnifhed a candle, when accord-
ing to the Count’s obfervation, it ought o have been
inflammable. The moft enricus property obferved by
Dr Prieftley is, that the vegetable acid air being im-
bibed by oil olive, the oilwas rendered lefs vilcid, and
clearer, afmofFf fike an effential oif. This 1s an ufeful
hint ; and, if purfued, might lead to important difco-
VEIICS.

£%3
Dr Priclt-
ley's expe-
rimecnts.

154 Acetous acid combined with Inflammabls Maitzr.

Vegetable

§ The only method yet known, of combining acetous
cificr,

acid with the principle of inflammability, is by mix-
ing together equal parts of the flrongly concentra-
ted acid called fpirit of verdegris, and {piritof wine.
The refule is, a new kind of ether, fimilar to the vitri-
olic, nitrous, and marine. This ether, however, re-
tains fome of the acidity and peculiar Imell of the
vinegar. By reétification with fixed alkali, it may
be freed from this acidity, and then {mells more like
true cther, but flill retaining fomething of the fmell,
not of the acid, but the inflammable part of the vine-

E '

In this procefs a greater guami[y of ether is obtain-
ed than by employing-the vitriolic acid: which thows
that the vegetable acid is effentially fitter o produce
ether than thevitriolic.  For making the acetous cther
readily, Mr Dollfuls recommends eight ounces of fuzar
of lead dried by a very gentle heat, until it lofes the
waterof eryftallization, when it will wnigh five onnces
and fix drachms. It is then to be put into a glafs re-
tort and a mixmre of five ounces of vitriolic acid,
with eight of fpirit of wine, poured upen it, and the
. whale diftilled with avery gentle fire. The firll ounce

that pailes over will be duleified acetous acid, the next
almoit all ether, and the third ether in its pureft
flate,

* An ether may alfo be obtained from vinegar of
wood. « To makeit, the molt concentrated acid of this
kind is to be made ule of. For this purpofe an cm-

I
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pyreamatic acid muft firlt be diftilled from beech-wood, Acid of

and then reftified by a {econd diftillation. Threc tartar and
nds of this require for their faturation five ounces '“&:;h"

of purified alkali, which by evaporation and fufion af- 22

fords three ounces and a quarter of terra foliata rartari.

From this, one cunce fix drachms of concentrated a-

cid are obtzined ; and this, on being mixed with an

equal quantity of alcohol, yields two ounces cne

drachm and a half of genuine ether.,

§ 7. Of the Aoid of Tarrar.
235

TarTAR is a [nbftance thrown off from wine, after tartar.
itis put into cafks to depurate. The more rartar thac
is feparated, the more (mooth and palatable the wine
is. This fubflance forms a thick hard crufl on the
fides of the cafks : and, as part of the fine dregs of _
the wine adhere to it, the tartar of the white wines
is q}fafgrc}riﬂi white colour, called whits tartar ; and
that of red wine has a red colour, and is called red
tarfar. 226

When feparated from the cafks on which it iz form- Cream of
ed, tartar is mixed with much heterogencons matter ; tartar.
from which, for the purpofes of medivine and che-
miflry, it requires to be purified. This purification
is performed at Montpelicr ; and confifts firit in boiling
the tartar in water, filtrating the folation, and allow-
ing the falt to cryfiailize, which it very foon does ; as
tartar requires nearly twenty times its weight of water
to diffolve it.

The cryftals of tartar obtained by this operation
are far from being perfe€tly pure; and therefore they
are again boiled in water, with an addition of clay,
which abforbs the colouring marter; and thus, on a
fecond cryftallizatien, avery pure and white falt is ob.
tained, Thele cryftals are called cream, or cryffals
of tartar; and are commonly fold under thefe
names.

D1 Black obferves, thatin the purification of tarrar,
it is neceffary to add fome earthy fubftanees, in order to
abforb or carry down the colour. Macquerthinks thar
thefe fubftances unite in part with the tartar, and render
it more foluble, bur they have litdle difpofition to unite
wilh acids ; they are the purer kinds of clay, and pro-
mote the complete depofition of its impurities; fo
that in the management of wines it is neceifary to add
certain' powdery lubftances which have fome wcigh:,
and fall 1o the bottom readily ; and which, in ‘falling,
carry down a nomber of particles that would other-
wife float in the liquor for a long time, being fo light
that they could hardly be made to fublide; but the
particles of clay adhering tothem increafle their gravi-
ty; and probably itanfwers the fame purpofe in the
refinement of rarrar.

To obtain the puse Acid of Tartar.

" 887
For a long time the cream or cryftals of tartar Scheele's
were confidered as the pureft acid which could be analyfis off
obtained from this fubftance ; bug, in the year 1770, cream of
an analyfis of tartar was publithed in the Swedifl ©#525
tranfaétions, by Mr Schecle. His methdéd of de-
compofing the falt was, todiffolve it in a fufficient
quantity of boilir‘t;rg water, then to add chalk in fine
powder till the effervefcence ceafed. A copious pre-
cipitation enfucd ; and the remaining liquor being eva-
perated;;
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reen thaa thar of oxen or calves; bur affording the
Flme ingredients, though in a diffevent proportien ;
though no other acid than that of phofpheros ecould
be dilcovered. It was alfo more difpofed 1o purrefac-
tion. Calves furnilhcd from four 1o fix ounces of
galtric juice, which contained very lile lymph, but
a!fbrdci fome quantity of dry jelly, though the whele
waz pot equal to the proper proportion of lymph.
The phofphorated lime was in the ufual quantiey, bot
the difengaged pholphoric acid in & very fmall propor-
tion. The lafcal acid waz found in grear quantiey ;
to which, along with that of phofpherus, our author
fuppofes the property of curdiing the milk in the ani-
wal’s flomach to be owing.

The pholphoric acid has alfo been foond in very
large quantity in the calcarcous flones of Andalufia;
and Mr Klaproth has found the fame combined with
calcareons earth in a kind of beryl, cry tallized in hexa-
hedral prifms, called by M. Verner apatit,—Formerly
the belt method of obiaining it was from urine, where
it is contained in very confiderable quantity in combi-
nation with the volatile alkali, and forming a falt call-
ed the microcofmic, ot effential falt of wrine.

To procure this, a large gquantity of urine is to be
evaporated to the conliftence of a thin fyrup; which,
being fet in a cold place, will yield, in three or four
weeks, foul brown-coloured cryftals, which are the
microcofmic falt, mixed with the marine, and other
falts of urine. Thele cryftals are to be diffolved in
hot water ; the folation filtered whilit it continues hot,
and fet to cryftallize again; and the folution, filtra-
tion, and cryftallization, repeated till the falt becomes
pure and white. In all the cryfiallizations the micro-
cofmic falt fhoots firlt, and is eafily diftingnifhed and
feparated from the others. If the urine which re-
mains after the firlt cryftallization be further evapo-
rated, and again fer in the cold, it will yield more
cryftals ; bat browner and more impure than the form-
cr; and therefore requiring to be purified by themfelves.
From 20 gallens of urine may be obtained four ounces
of purc falt ; a confiderable part being ftill left in the
relidoom. 4

In thefe operations the heat onght 1o be gentle,
and the veffels cither of glafs or compadt ftone-ware.
Urine hcim"; evaporated in a copper vellel, afforded on-
ly a green folution of that meral.

Concerning the natore of the microcofmic falt ob-
tained by the above procefs, Mr Margraaf pives the
following account in the Berlin memoirs for 1746.

s« Sixreen ounces of the falr, diflilled in a plafs re-
tort, in a heat gradoally raifed, gave over eight oun-
ces of a volatile wrinous fpirit, refembling that made
from fal ammoniac by quicklime. The refideum was
a porous brittle mafs, weighing cight ounces. This,
urged with a ftronger fire in a crucible, bubbled and
frothed much, and at leng:h funk down into the ap-
pearance of glafs, without feeming to fuffer any fur-
ther diminution of its weight in the meoft vehement
hear.

The vitreons maiter diffolved in twice or thrice its
quantity of water, intoa clear, tranfparent, acid li-
quor, fomewhat thick, not ill refembling in confiftence
concentrated oil of vitriol. This liquor totally cor-
roded zinc into a white powder, which, being diluted

B L DR G U

R,

with water, appeared in great part to diffolve, fixed
alkalies occafioning a plentiful precipitation, It aéled
powerfully upon iron, with fome effervefcence ; and
changed the metal into 2 kind of moddy fubflance in-
clining to bluifh, in part foluble in water like the pre-
ceding. It diffolved likewile a portion of regulus of
antimony, and extrafled a red tin&ure from cobalt. On
lead and tin it had very liitde a&tion. Copper it cor-
roded but flightly, On bifmuoth, filver, and gold, it
had no effcét at all, either by firong digeftion, or a
boiling hear. Mer did the adding of a confiderable
portion of nitrous acid enable it (o aét upon gold.
¢ The vitreous falt in its dry form, melied with me-
tallic bodics with a frong fire, aéls vpon them more
powerfully. In ecach of the following experiments,
two drachms of the falt were taken to two feruples of
the metal reduced to fmall parts.  (1.) Gold com-
municated a purple colour w the virreous falt; oo
weighing the metal, however, its diminution was not
conliderable. (2.) Silver loft four grains, or .5 ; and
rendered the fale yellowifh, and moderately opaque.
{2.) Copper loft only two grains, or ., thongh the
fale was tinged of a deep preen colvur. It fremed s if
a portion of the falt had been rerained by the metal,
which, after the fulion, was found 1o be whiter and
more brittle than before.  (4.) During the fufion with
iron, fafhes like lightning were continually thrown out ;
a pholphorus being generared from the combination of
the acid with the inflammable principle of the iron.
Grear part of the mixture rifes opin froh ; which,
when cold, appears a vitreous feoria, covered on the
furface with a Kind of metallic fkin, which, on bein
rubbed, changes its green colour to a yellowith, The
reflt of the iron remains at the bottom of the crucible,
half melied, half virrified, and fpongy. (5.} Tin loit
18 grains, or nearly one-half its weight, and rendered
the falt whitifh ; the remaining meral being at the fame
time remarkably changed. It was all over leafy and
brilliant, very brittle, 1nrernally like zine. Laid en
burning coals, it firlt began to mel, then boroe like
zing, or pholphoros. (6.) Lead loft 16 grains, and
gave the fame whitifh colour to the feoviee thar tin
does. The remaining lead was in like manner infiame-
malle, bur buerne lefs vehemently than the tin; from
which it differed alfo in  retaining its malleabiliy.
(7.) Mcreory precipitated from aguafortis, and well
edulcorated, bLeing treated with the falt in a plafe re-
tort, with a fire raifed 1o the wmefl, only 12 prains of
mercury fublimed ; 28 remaining united with the acid,
in a whitilh, lemi-opaque mafs. A folution of this
mixed in diftilled water, depofited a quanity of a yel-
lowith powder ; which, by diftillation in a glafs retory,
was in preat part revived into a running mercury. A
part alfo remained diffolved in the clear liqoor; for a
drop let fall on polifhied copper inftaotly whirened ir.
[(‘FL} Regulus of antimony melted with the yiireous
alt, loft eight or nine greins, (about :); the regulns
affumed a fine, brilliant, firiated appearance ; the feo-
tize were fomewhar opague.  (9.) Bifmuh loft cight
grains ; the feorize were like the preceding, bur the
bifmuth itfelf fuffered little change.  (10.) Zing, mix-
ed with the fali, and diftilled in a glals revort, yielded
a true phofphorus, which arofein a very moderate heat.
The refiduom was of a grey colour, a little melied =2t
tha
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Acid of g, The folution reddens licmus, coagulares a folntion
molybde- of foap, and precipitates hepar fulphuris. 2. If this
maandits folgiion be boiled with the filings of any of the im-
?ﬂmp- perfct metals, it aMumes 3 bluith colour, 3. By the
et addition of @ little alkali of rartar, the earth becones
folable in greater quanticy in water ; and after evapo-
ration. fhoots into Imall confuled cryftals, 4. Under
the blow-pipe this earth is foon ablorbed by charcosl ;
but when placed on a lilver plate it melts, and evapo-
rates with ‘the fime rph:nomcna s molybdans iulelf,
5. By the addition of alkali, the earth is deprived of
its property of being volatilized in the fire. 6. The fo-
Intion, whillt hor, thows its acid power more evidemly
than when cold, and tinges lacmus of a Jeeper colonr,
It cifervefces with chalk, with magnefia, and with
earth of alom ; with all of which it forms fulis very
difficule of folution in warer. 7. It precipitates, from
the nitrous acid, filver, quickiitver, and lead, as alfo
lead diffolved in marine acid. Thele precipitates are
redoced on burning charcoal, and the melied metal
runs into the pores. Corrofive fublimate is not pre-
cipitated ; neicher are the folutions of the other me-
tals, 8. Terra ponderofa is alfo precipitated from the
nitrous and marine acids ; and the precipitate is foluble
in a large quantity of cold water. None of the folu-
tions of the other earths are precipirated. g. Fixed
air is alfo expelled by this acid from the fixed and vo.
Jatile alkalies, and forms with them neutral falis which
precipitate all other metallic {olutions. Gold, corro-
five fublimare, zinc, and manganefe, are precipirated
in form of a white powder ; iron and tin, from their
folution in marine acid, of abrown coluur ; cobalt of
a rofe coloar ; copper of a blue ; the foluiions of alam
and quicklime, white ; and if the ammoniacal fali forin-
ed by the earth of molybdena and volatile alkali be
diftilled, the earth parts with irs alkali in a gentle heat,
and remains in the retort in form of a grey powder.
10. Concentrated vitriolic acid dillolves 2 grear quan-
tity of this earth by means'of heat. The foluion ac-
quires a fine bloe colour ; Which, however, dilappears
on being heated, or by diloting the acid with water.
Ina fronger heat the acid flies off, leaving the earth
unaltered behind.  This folution becomes thick on
cooling.  11. The nitrous acid has no effect upon the
earth of molybdena. 12. Boiled with the muriatic
acid it difolves in conliderable quantity ; and, on di-
ftilling the mixture to drynefs, a dark-blue refiduum
remains. On increafing the heat, white flowers arife,
with a little blue fablimate, and a fmoking muriatic
acid is found in the recciver. The refiduum is of a
grey colour. Thefe flowers arc only the carth of mo-
lybdzna volatilized by means of the muriatic acid,
and therefore manifelts the fame properties. 13. If
ope part of this earth be diftilled with two parts of
vitriolated tartar, a litle vitriolic acid pafles over, at
leaft when the heatis very frong ; and the remaining
earth is more foluble in water than hefore. 14. With
two parts of nitre it expels, by means of diftillation,
= a itrong nitrous acid ; the refiduum diffolved in water
is a neatral fale which precipitates all metallic folations,
and is fimilar to that formed by a direct union of the
acid and fixed alkali. 15. Diftilled with two parts of
ure common falt, the acid is expelled in a {moking
ﬁuc, and white, yellow, and violet-coloured fowers
arife, which become moift inthe air, and when fprinkled
on metals give them a blue coloar. Thele Howers,

-

as has been already remarked, are only the acid ef
molybdaena volatilized h}rlli]m_bf fea-falt.
The bloe colour acquired by this carth on the con-
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tact of flame, alfo in the moiflt way in fome cafes, .

fhows that it is capable of contradting an union with
the phiogifton. To reduce this to certainy, Mr

ghs

Scheele dilfolved fome of the earth of wmolybdena in Is capable
boiling water, with the additien of a littie alkali, In. of uniting

to this [wlution he poured fome drops of muriatic acid,
and divided it into feveral paris, into each of which
he pur filings of feveral merals.” The folutions foon
acquired a bluifh colour, which grew decper and deep-
er; and ip an hour's time, during which the bottle
was now and then haken, the liquor aflumed a fine
dark blue. That this colonr depends on phlogifion,
he infers from the following circomftauces : 1. If, in-
flead of the metals themfelves, yon take their calces,
no blue colour is prodpced, 2. If there be dropped
into the blue folution a few drops of acid of nire, and
the folution be then put into a warm place, the colour
difappears. 1Itis therefore no matter of forprife, thac
both filver and quickfilver fhonld be amacked, lince 2
double eledtive artradtion rtakes place ; the muriatic
acid uniting with the metallic calx, and the earth of
molybdana with the phlagillon of the merals, Gaold,
however, is not zttacked in this way. 3. Too greac
a quantity of muriatic acid produces not a blue bur a
yellowith colour, which at laft turns brown if the mix-
ture be digelted ; but on adding this felution to a fo-
lution of the earih of molybdena, a blue colour a5 u-
fual is prodoced. 4. Lixiviem fanguinis, in which
the acid prevails, throws down the earth of a brown
colour, and the infufion of galls of a dark brown.

with phlo=
gifton,

The acid of molybdaena, treated with various fluxes, 5],.,:,54“
and with charcoal, fhows no figns of containing any fign of cone
metallic matter. Moiflened with oil-olive, and com- taini -
mitted to diltillation in a firong fire, it did nor fub- metal.

lime, but remained in the retort in the form of a black
powder ; which, on being calcined in a crucible, fub-
limed in white flowers as ufual. Oninverting another
crucible into the former, and luting the junéture, the
carth remained unchanged and of a black coloor, with-
out any f{ign of fufion. This black powder did not
diffolve in boiling water, nor even with alkali, which
on other cceafions fo readily diffolves it ; bur when
mixed with a wiple quantity of falt of tartar, a preac
cifervelcence enfued ; the produce was a nenual fale
refembling that formed by the direét union of the acid
and alkali. :

gbs

The earth of molybdena, procured by nitre, re- Properties
qoires much lefs water for its folugion ; it does not of the acid

expel the acid from vitriolated tariar; is more eafily obtained by

fufed, and does not fublime in an open crocible. W hen B8

fuled with charcoal-powder, it affords a [olution with
water, containing a neutral falr, which precipirates sll
others. The reafon of thefe differences is, that it
containsa portion of alkali, though it be ever fo fre-
T‘J:nﬂy purified by folution and eryftallization. That
this is the cafe we know from the following experi-
ments : 1. If o a foloion of the nitrous earth of mo-
Iybdana we add fome nitrons acid, the latter amtacks
the alkali, and the greatcit part of the diffolved earth
is precipitated.  This, however, dues not happen, ex-
cept by long boiling. 2. The newral falt obrained
by fulion proves the fame. This neutral fale is pro-
duced in the following manner, The earth which con-
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nitrous acid be dropped into a folution of acid of fu-
ar of milk, the former is inftantly decompofed, and
the carth falls to the bottom in combination with the
acid of faccharom laétis. The fame phenomena take
place with folutions of lime in the nitrous and marine
acids; buc folution of gyplum is not decompofed.
The fame allo takes place with folutions of magne-
fia in vegerable or mineral acids, and with earth of a-
lum; all of which are decompofed by the neutral falis
abovementioned. 10. The folution of this acid, by
reafon of the fmall quaniity dillolvable in water, has
no fenfible effefts on metals in their perfect ftate; b
when they are reduced to calces, it then afls upon
them, and forms falts, very litde or not at all foluble
in warer. Silver, mercury, and lead are precipitated
in form of a white powder ; blae, green, and white
vitriol, as well as manganele combined with acid of
vitriol, are not precipitated ; but all metallic folutions
are precipitated by the neutral fales.

§ 16. Of the Lirnrsiac Acip, or Aeid of the human

Calcilus.

82
Caicguli all ~ThaE calenli examined by Mr Scheele, witha view
of the fame o difcover their conftituent parts, were, as he informs
nature:  yg, all of the fame natore, whether flat and polifhed,
orrough and angular. A fmall quantity of calenlus
in powder was put into a retorr, aud fome diloted vi-
triolic acid, poured wpon it. The powder was not
affefted by a digefting heat; however, it was diflolyed
when the homidity was abitraéted by diftillation. Af-
ter the diffipation of the acid, a black eoal wasleft in
the retort, and the vitriolic acid which bad pafled in-
to the receiver was become fulphurecus, The marine
acid, whether diluted or concentrated, had no effect
vpon the caleulus, not even when boiled with it.  The
nitrons acid dilnted, or aquafortis, had fome etfeét on
the calcnlas, even when cold. On the applisaiion of
hear, an effervefcence enfued with red vapours, and the
calculus was diffolved. Repeating the experimem in
a retort with lime-water, the lauer was precipitated.
The felation of calculus is acid, though the men-
firoum be boiled with a fuperabundant quantity of
der, fo that there may remain a portion of it un-
cs diffolved. It produces deep red fpots on the fkin in
of the acid- ho1¢ g hour after it is applied ; and if the faturated
of caleulus. o1 ion be a little more evaporated, it aflames of it-
felf a blood-red coloor, which however, difappears on
dropping in a fingle drop of nitrons acid. Terra pon-
derofa is not precipitated by it from the muriatic acid ;
nor are metallic folutions fenfibly changed. With al-
kalies it becomes fomewhat more yellow when the al-
kaliis fuperabundant. The mixture, in a ftrong di-
efting heat affumes a rofe colour, and flains the fkin
in the [ame manner, withont any {enfation of burning,
The mixture likewile precipitates metals of different
colours ; vitriol of iron, black; of copper, grecn; fo-
lution of filver, grey; corrofive fublimare, zine, and
lead, of a white colour. Lime watcr precipitates a
white powder foluble in muriatic and nitrons acids
witheat effervefcence ; and though there be an excels
of precipitated powder, the lplution will be acid.
This white powder, therefore, is the acid of the cal-
culus itfelf, the exiftepce of which is allo confirmed
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Lithifwe falts. Ifa folation of ponderous earth in muriatic or by Mr Bergman’s experiments. The further analy fis Flowers of
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of this is related onder the article Carcurvus, below. E::Wi":

§ 17. Of the Frowers of Bexzorx, Acip of LEnens,
with other anamolons vegetably acids, and the refem-
blance which the vegetabie acidi in general bear toone
another. .

B
IT has long been known, that the refinous fubflance, Hﬂxg'c_:a of
improperly called gum benzoin, yields by fublimation benzoinoh-
with a gentle heat a quantity of fine faline matter of :."“F'j by
a moft agreeable odour, and flightly acid tafte, called o
flowers of bewzoin. Ancther method of obtaining —ggc
this fubftanee is by lixiviating the gum with warer, py f.m.,..
and crg'fla]]izing the falt. Mr Scheele, determined to tion.
try what quantity of the flowers could be obtained 986
from the refin, found thar, by fublimation, he was able %E".““fim
to obtain from one pound of benzoin between mine ml:::h
and twelve drachms of flowers. By lixivation the | g 40
quantity obtained was confiderably lefs than the for-
mer, ewing to the faline particles being fo much cover-
ed by the refin, that the water could not have fufii- o827
cient accefs to diffolve them all. It was next aitempr- Attempts
ed to procure all the flowers which the benzoin was ' Procure
capable of yiclding. This was firft done by boiling 'ﬂ“ ﬂ::r!-ﬂ'i
poanded chalk and benzoin in water, and then filter- :ﬁ; is ﬂf
ing the decoétion ; but no eryftals appeared.  On pour- paple of
ing fome drops of vitriolie acid into the liquor, the falt yiclding.
of benzoin foon aficrwards precipitated (for this falr, _1?33
which is an acid, was united 1o the chalk); bur the Yol '“i;
quantity of falt was no greater than that obtained f;}un‘:‘ien:-
lixiviation. Alkaline ley was nexe tried, and the fo- Iﬂg :
lution fatorated with an acid, Thus the falt of ben- A.,fwith
zoin was obrained by precipitation; but here this in- alkdline
convenience was met with, that the powder of benzoin ley.
ran together during the boiling, and floated on the
forface like a tenacious refin. One only method, there- Boilin
fore, remained ro be tried, and that was to boil the with lime
benzoin with quick-lime; and asthe particles of lime, the belk
by interfperfing themfelves betwixt thofe of the ben. Method.
zoin would prevent their running together, and lime
has likewile the property of aéting upon the refinous
particles, this feems o be the belt method of pro-
curing the flowers of benzoin in the greatelt quantity,
and alfo of the belt quality; and thus we may obiain
from 12 to 14 drachms of flowers from a pound of
benzoin. Mr Scheele’s receipt for preparing them after My
this new method, is as follows: * Pour 12 ounces of Scheele's
water upon four of unflaked lime, and after the cbul- receipt fur
lition is over, add eight pounds (of 12 cunces cach) EFeParing
of water; pat then a pound of finely powdered refin 2“ 'i?i::;_
of benzoin into a tinned pan, pour upen it firlt about gg. by
fix onnces of the lime-water abovementioned; miX this me-
them well together, and thus add all the relt of the thed.
lime-water in fueceflion. The reafon of adding the
lime water thus by portions, is, that if it be povred in
all at once, it will not mix with the benzoin, which
will likewife coagulate and run together into 3 mafs,
This mixture moft be boiled over a gentle fire for half
an hour, agitating it conflantly; then taking it from
the fire, letit fland quiet for fome time to feule, after
which the clear liquor is to be poured off into a glafs
veflel. Pour then cight pounds of waler more upon
the lime in the veflel, and ofe thislime-water as before,
repeating this procels twice more, making four times
in
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Practice.
‘Wentity of fame thing happens to the acid of rartar, the empy-
the vegeta- reymatic acid abovementioned being exiremely weak.
ble Mre Beaomé likewile informs us, that if any calcarcous
e earth, egg-fhells, for inltance, be diffolved in vinegar,
and the cryitallized falt be diltilled, we obtain 22 of a
red and very fiery inflammable floid, fmelling like em.
pyreumatic acetons ether, which reddens tinélure of
turnfole. Muit, diftilled before fermentation, yields
only an empyreumatic acid refembling fpirit of tartar,
The conjeéture therefore feems reafonable, that vine-
gar and tartar have for their bafis the fame fpecics of
acid, which in the cafe of vinegar is combined with a*
toos  greater proportion of oil, and in tartar with more
Requifites earth. To bring vinegar therefore nearer the ftate of
for bring- tarrar, we moilt deprive it of its fine volatilizing phlo-
Ing “""E;"r ifton, combine it with more fixed mawer, and re-
sl ﬁurc its groffer oil.  All this, however, is extremely
T difficolt 1o be effieéted. Mr Wellrumb, who atiempt.
100 ed ir, added nitrons acid in varions proportions, but
Mr Wel-  could only produce a phlogillication of the later, and
trumb’s  dephlogiftication of the vinegar; butas he could not
unfuceeliful think of any method of feparating the two acids from
‘“"I";F" one another, he was unable to invelligate the pro-
Dr Crell's Perties of vinegar thus dephlogifticated. Dr Crell
opinion of iz of opinion, that this might have been done by ve-
the pollibi- petable alkali, lime, and terra ponderofi. The ni-
lieyoftranf yrous acid, with vegetable alkali, would have fhwt in-
mutation. g the ordinary hexangular cryitals of nitre: the ace-
tous acid would have formed a compound not ealily
cryftallized, provided it had remained unchanged ; and,
though it had approached the nawure of faccharine
acid, wonld [ill have formed a compound difficulily
cryitallizable. The effeéts of thefe acids, indeed, on
lime, are direftly oppofite to what they are on terra
ponderofa. With the former, nirrons acid forms a
liguor which can fcarce be cryftallized ; with the lar-
ter it prodoces falis difficult 1o be diffolved : while
the acetous acid, with terra ponderofa, forms deliquel
ecnt [alis; with lime, fuch as efflorefce in the air. But
if the vinegar, by means of the operation already men-
tioned, had been made 1o approach towards the na-
wire of acid of fugar, tranfparent cryitals would im-
mediately have falien by reafon of the ftreng arrac-
tion of thisacid for lime. Dr Crell therefore recom-
Method re- Mmends the following method.  Ler nitrons acid be fe-
commend- veral times diftilled off from vinegar; and when the
ed by him  former, upon being newly added, preduces no more

forat- -~ red vapours, farmrate the liquor with lime or terra
:;"‘P“"F. ponderofa, feparating the ley, which will net [(hoot,
m:;:Pﬂl' from the eryitals, The nature of the [l which

does not contain mitrows acid, may be derermined
from the figure of its cryftals, or from the effells of
other falts in eonfequence of a double eledlive ar-
rraftion. We mighe likewife add freth nitrous acid
to the feparated falr, or 10 the whole mixwre, with-
out any feparation of the nitrous faly, till the earthy
falt, which does not contain any nitrovs acid, be fam-
rated. The vinegar, if unaltered by the operation,
would rife on dillilling the liquor; and if converted
into faccharine acid, wonld not be diflodged from lime
by fpirit of nitre. In like mannper, diftilled vinegar
fhould be fatorated with chalk, the compound redu-
ced 1o cryftals, and then expoled to as ftrong a fire as
it can bear without expelling the acid, in order 1o dif-
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fipate fome phlogiltic particles. Let it then he dif- ldetity of
folved, filtered, and cryfallized again; after which ig the vegeea-
niay be treated with nitrous acid as above direéted, blescids,
% Perhaps (fays Dr Crell), the acetousacid may by ."'_u____.
this combination acquire more fixity; fo that the ni-

trous acid fhall be able to preduce a greater change.

Should it pals over again in the form of acetous acid
unchanged, let it be combined once more with calca-

reous earth ; and let the foreguing experiment be re-

peated, in order oty whether lfome fenlible change

will not enfue. Should this method fil, try the op-

polite ; thar is, endeavonr o add more grofs phlogi-

ftic mater to the vinegar. Try to combine ftrong vi-

negar, and that which bas been diftilled, with vnéu-

ous oils. Thus we might perhaps bring it nearer 1o

tartar ; and again, by means of nitrous acid, convert it

into acid of fugar. 1

In apother differtation on this fubjedt, Dr Grell His ac-
ondertakes to (how, that all the vegeiable acids may tempts to
be converted into one, and that this is contained in Prove that
the pareft fpirit of wine. The following are addoced R
as proofs, E:;:ﬂ‘;a"

1. If the refidonm of dulcified fpirit of nitre be pe ,=du:m
boiled with a large quantity of nitrous acid, care being to one.
taken at the fame time to condenfe the vapours by  1co7
a proper apparaws; and if the liquid which has paf- From the
fed over be faturated with vegerable alkali, nitre and ;‘ﬁd,“m“"f
terra foliata rartari will be obtained ; and on feparating fl!E:;ﬁ:F g
the larer by means of fpirit of wine, the vinegar may tf;_ o
be had in the vrdinary way of decompofing thc%alt.

2. On boiling the refidunm over again with nirrous
acid, the fame produfls are obtained; and the more
frequently this proeefs is repeated, the lefs acid of fu-
gar is procured, umtil at length no veflige of it is 10
be met with. 1008

3. Pure acid of fugar, boiled with 12 or 14 times its From the
quantity of nilrous acid, is entirely decompofed, and decompoli-
the receiver is found to contain phlogifticated nitrous ton of acid
acid, vinegar, fixed air, and phlogifticated air, while of fugar,
a litcle calcareous earth remains in the reort. -

4. Acid of fugar is likewile decompofed by boiling Fmﬂﬂ
with fix times its quantity of vitrielic acid. In the produ@ion
receiver we find vinegar phlogifticated with vitriolic of acidof
acid, agrial acid ; while pure vitriolic acid remains ip fartar from
the retorr, the refi-

5. By faturating the refiduum of dulcified fpirit of j:;"-':in:
nitre with chalk, there is formed an infoluble fal, IPi:;; :I'
which by treatment with vitriolic acid yields a real nitre.
acid of tartar, conllituting a cream of tartar with ve- 1c10
getable alkali. From the

6. On evaporating the liquor from which the ray- Production
tareous (elenite was obtained, a dark-coloured marrer = °MF¥"
remains, yielding on diftillation an empyreomatic acid ::;r:‘:;l:“_
of tartar, and a fpongy coal. Hence it would fecm, 1ar from
that fpirit of wine conlfifts of acid of rartar, of waler, the liquer
and phlogifton; fothat it is a native dulcified acid : in which
and nitrous acid, on being mixed with it in moderate Wrtarovs
quantity, diflodges the acid of tartar. On the addi- f"l':“}‘“
ton of more nitrous acid, the acid of tartar is reiol- ::JI:‘:'
ved into acid of fugar and phlogifton; and by a Rill From the
greater addition, the facchaiine acid is changed inte folstion of
vincgar, manganele

7. On boiling one part of the acid of fugar with one bY, Pitrous
and an half of mangancfe ;{td a fuficiem qunl;:;:fo:: :;:.‘J&nﬁi-h

gir.






Practice.
Tixed alka- thing of the fame kind we have obferved in treating
line falts  vegerable fixed alkali with fpirit of wine. A gallen
and their  of pregy (trong (pirit of wine being drawn over from
:;':2"“" a pound of falt of tartar, a black unétuous liquer was
i left, which fhot into eryitals very much refembling vi-
triclated tartar, and which did not deliquate in the
air, but were neverthelels (trongly alkaline., Dr Black,
+ however, informs us, that the vegetable alkali may be
fhot into fine cryitals ; but which cannot be preferved,
on account of their great attraétion for moilture, un-
lefs clofely fhut up from the air, They have not fuch

a quantity of water as o undergo the aqueous fulion,
The mineral alkaliin itsnatural ftate always alfumes
a cryftalline form, fomewhar refembling that of fal
mirabile. It does mot deliqoate in the air, nor does it
feem to have fo Rrong an attraction for water, even
when in its molt canftic ftate, as the vegerable alkali :
hence mineral alkali is preferable toit in making foap,
1or®  Which is alwaysof a firmer confiftence with mineral
Change on than with vegetable alkali.  If vegerable alkali is com-
the v:ﬁ:; _ bined with ipirit of falt, fome change feems 1o be
tablealkali. therehy induced upon it ; as the falt produced by ex-
pelling the marine acid by means of the vitriolic, and
then eryftallizing the mafs, cryftallizes differently from
vitriolated tariar. Whether the vegerable alkali miaght
by this means be entirely converted into the mineral,

deferves a further inquiry.

o1
Eiﬂ':m:ne Both mineral and vegerable alkalies, when applicd
between  to the tongue, have a very (harp, pungent, and uri-

vegetable nous rafte; but the vegetable confiderably more fo than
and minc- the mineral. They both nnite with acids, and form
ral alkalies. 4 et nentral falis with them : but the vegerable al-
kali feems to have rather a greater auraftion for acids
than the other; although rhis difference is not fo great
as thar a newrral falr, formed by the nnion of mineral
alkali with any acid, can be perfedtly decompofed by
an addition of the vegetable alkali, unlefs in coniider-
1830 able excefs.
Cempofed  Both vegerable and mineral alkali appear o be
of a canltic compoled of an exceedingly caultic falt united with a
falt and fix- cerrain quantity of fixed air. This may be increafed fo
pEa far, as to make the vegetable dlkali affame a cryftalline
form, and lofe grear part of its alkaline properties : but
as the adhelion of great part of this air is very fligh, it
ealily feparates by a gentle hear, Some pirt, however,
is abitinately retained ; and the alkali cannot be de-
prived of it by the moit violent calcination per f2. The
only method of depriving it entirely of its fixed air is,
by mixing an alkaline folufion with quicklime.

Fixed Alkalies coMBIKED,

1. With Sulphur. The produce of this is the red
fetid compound called Aepar filphuris, or liver of fal-
phur. It may be made by melting falphor with a
gentle heat, and firring into it, while melted, four
times its weight of dry alkaline fale. The whole
readily melis and forms a red mafs of a very fetid
fmell, and which deliquates in the air. 1If fulphur is
bioiled in a folotion of fixed alkaline fili, a like com-
bination will take place,

In this procefs, when the hepar is made either in

1021
Hepar ful-
phris,

the dry or the moiflt way, the fixed air of the alkali is-

" difeharged, according to Dr Prieftley’s oblervation,
Neither does a fixed alkali, when combined with fixed
air, feem capable of oniting with fulphor ; nor will
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the union be accomplifhed without heat, unlels the al- Fixed alka-
kali is already in 2 caullic ftate. Hence a cold folution line falts
of hepar fulphuris may be decompounded, partly at :“d their
lealt, by fixed air. On adding an acid, however, the .
decompofition takes place much more rapidly ; and the
fulphor is precipitated to the bottom, in form of a
whire powder.

During the precipitation of the fulphur from an al-
kali, by means of acids, a thick white fmoke arifes, of
a molt fetid fmell and fuffocating nawre. It burns
quietly, withour explofion, on a candle’s being heldin
it. Calces of filver, lead, iron, or biflmuth, are ren-  yoqq
dered black by it. Henee, if any thing is wrote with luflamma-
a folution of lead, and a folution of hepar fulphuris is ble vapour
paffed over it whendry, the writing, formerly invifible, in the -
will immediately appear of a blackith brown coloor. ‘F‘"‘P‘}ﬁ'
Silver, in its metallic ftate, is prodigioufly blackened “°% ot ¥
either by the contadt of this vapour, or by being im-
merfed in a folution of the hepar fulphuris itfelf,  Li-
tharge is inftantly reftored 1o its merallic flate, on
being immerfed even ina cold folution of hepar ful-
l-"hllrjs. 1014
By being united with an alkali, the acid of fulphur Phiogifion
feems very moch difpofed 1o quit the phlogiflon. 1If a of fu’I_plrur
folution of hepar folphuris is expofed to the air for difpofed to
fome time, it is fpontaneoully decompofed ; the phlo- 99t the
gilton of the fulphur flying off, and the acid remaining acid,
united with the alkali inio a vitriolated tartar. This
decompolition takes place fo remarkably, when liver
of fulphur is diffolved in water, that, by a fingle eva-
poration to drynefs, it will be almolt totally ehanged
into vitriolated tartar.  If this fubfance, in a dry ftate,
be expoled to a moderate depree of heat, and the mafs
kept conftamdly flirring, a like decompolition will fol-
low ; the phlogifton of the fulphur will fly off, and the
acid unite with the alkali. 1028

Liver of fulphor isa great folvent of metallic mat- Metals and
ters; all of which, except zinc, it attacks, particular- charceal
ly in fofion. It feems to diffolve pold more effedu. diffolved
ally than other metals. ‘This compound alfo diffolves b7 it-
vegerable coals, even by the humid way : and thefe
folutions, if fuffered to fland in the open air, always
precipitate a black powder, no other than the coal
they had diffolved, in proportion te the quantity of
hepar fulphuris decompofed. When vepetable coal is
thus diffolved by liver of fulphur in fulion, it is of a
much deeper red than in its nawral ftate. The folo-
tion in water is of a green colour.,

IL. With Exprelfed Oifs. The refult of this combi-
nation is fap ; for the preparation of which in large
quantities in the way of trade, fee Soap. The foap
which is ufed in medicine is prepared without heur,
in the following manner, according to the author of
the Chemical Di&ionary.

¢ One part of quoicklime, and two parts of pood
Spanith foda (the fale prepared from the afhes of the
herb kali}, are boiled together during a fhort time in
an iron caldron. ‘This lixivium is togbr. filtered, and
evaporated by heat, till 2 phial, eapable of containin
an ounce of water, {hall contain an oince and 21
grains of this lixiviom. One part of this lixiviem is
to be mixed with two parts of oil of olives, or of fweer
almonds, in a glafs or flone-ware veflel. The mixre
foon becomes thick and white ; and muft be flirred
from time (o time with an iron fpatula, The combi-

3 natien
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Decompu-
fed.
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Fized alka- nation is gradually complered, and in feven or eight

line l';it.* days a vesy white and firm foap is obtained.”

::dﬁ'l;i;t Lo atempting combinations of this kind, it is abfo-
lutely neceflary that the alkali be deprived of its fixed

Practice
purity, by repeated calcinations ina ftrong fire, and Fized alka-
deliquations in the air, all of them, the m&inn alkali I-‘“tr;h
excepted, appear to be the very fame. et

On this fubje& Mr Gmelin has given a toom- o
ber of experiments in the fifih volume of the Com- ——
mentaria Petropelitana ; and found very confiderable 1029
differences, not only between the alkaline falts, buy Mr Gme-
likewile the pure vegerable carths obtsined from dif- I::::::lf
ferent vegetables by burning. The falts of the feveral ©

t-ﬂ.'.',._..-lir as much as pofliblc ; otherwife the foap will be
quite un&uous and foft: for fixed alkalies have 2 great-
er atrafion for fixed air than for oil, and hence foap
is decompounded by blowing fixed air intoa folution
of ivin water. It may be made cither with tallow,

1537

Fhlogilti-

cated alka-

wax, fpermaceti, butter of cocva, the coarfer refinous
fubftances, or animal oils.

L With Effential Oils. The volatility of thele oils
in 2 great meafure hinders them from being aéted upon
by alkalies : neverthelels, combinations of this kind
have been awempted ; and the compounds fo produced
have been called Srarksy’s foap, from one Starkey a
chemilt, who endeavoured 1o volatilize falt of tariar by
combining it with oil of turpentine. His method was
to put dry fale of tartar into a marrals, and pour npon
it effential oil of turpentine to the height of two or
three fingers breadth. In five or fix months, a part
of the alkali and oil were combined into a white fa-
ponaceous componnd. This muft be feparated from
the mixware, and more of it will afterwards be formed
by the fame method.

Chemifts, imagining this foap to be pofleilled of con-
fiderable medical virtues, have endeavoured by various
methods to fhorten this redious procels.  OF thele one
of the moft expeditious is that recommended by Mr
Beaumé ; which confills in triturating, for a long time,
alkaline falt ppon a porphyry, and adding oil of tur-
pentine doring the tritoranon.  According to him, the
thick refinous part of the oil only can combine with
the falt ; and, during the time this combination is ef-
fefted, the more fultile and atenuated parts will fly
off. Hence he finds that the opeartion is confide-
rably abridged by the addition of a little turpentine or
common foap. The molt expeditions of all, how-
ever, is that mentioned by Dr Lewis ; which conlifls
in heating the alkali red hot, and then throwing it
into oil of wrpentine, ftirring them well together ;
on which they immediately vnite into a faponaccons
mafs.

This kind of foap is fubjeét to great alterations from
keeping ; particularly the lofs of its colour, and a kind
of decompolition occalioned by the extradtion of an
acid from the oil of wrpentine, which onites with the
alkali, and cryflallizes not only all over the furface,
but in the very fmbftance of the foap. The nature of
this falt is unknown, bot certainly deferves confidera-

ion.

t 1V. With Phlogifien. This combination is effected
by calcining them with the charcoal cither of vege-
table or animal matters. The confequence is, that
they are greatly altered in their properiics ; fometimes
fo much as to be enabled to precipitare caleareons earths
from their folations in acids. Metallic folutions pre-
cipitated by them in this flate, aflome different colours.

Differences obferved between Fixed Alkalies obtain.
ed from different Vegetabies.

Thele differences we muit coneeive to arife from
fome proportion of the oily and lihlugiﬂic matier of
the vegetable remaining in the afhes from whence the
falts are extrafted ; for when reduced to their uimeoft

plants examined were prepared with great care, and all
of them exadllyin the fame manner; cach vegetable be-
ing burnt in a feparate crucible, with the fame degree
nl‘gﬁu, till no remains of coaly marter conld any longer
be perceived ; and the alhes elixated in plals veilels
with cold diftilled warcr. The falts, thus obtained,
were found to produce different colours on mixire
with certain liguors, and to effervefee in very diffe-
rent degrees with acids : certain metallic folutions
were by fome precipitated, by others only rendered
thicker, by others both precipitated and rendered
thick ; whillt fome occafioned neither the one nor the
other of thele changes, but left the Auid clear and
tranfparent, Thuos, with the vitriolic acid, the falis
of fouthernwood and fage flrack a pale brown colour;
thofe of pine-tops and rue, a yellow ; that of fern, a
reddifh yellow; and that of fanicle, a dark |tl‘:k-%:etn:
that of dill yielded a leck-green precipitate, with ele-

ant green flakes floating in the liquor. This laft
alt allo gave a greenifh precipitate with the marine
acid, and a red one with the nitrons. Seolution of
corrofive fublimate was changed yellow by falt of
fouthernwood ; of a brownilh coloor, by that of coli’s-
foor ; of a deep red, by thar of wormwood ; and of a
pitch-colour, by that of dill. That of fern threw down
an opal-colour ; of fage, a folphor-yellow ; of elder
flowers, a citron yellow ; of fanicle, a faffron coloor ;
and of milfoil, a deep-red precipitate. From folution
of Glver, faloof carduws benedifns threw down a white;
of camomile, a grey ; of hyffop, a brownith; of dill,a
blackith brown ; of fcabious, a yellowilh ; and that of
pine-tree tops, a fulphur yellow precipitate.  Solution
of vitrisl of copper was changed by fali of fouthern-
wood to a bright fea-green; by that of dill, to an nn-
fightly green; of agrimony, to a greenith blue; and by
that of milfeil, to a bright fky-blue : the falt of pen-
ny-royal made the liquor thick as well as blue, and
that of feverfew made it thick and green : ithe falt of
byflop threw down & grecn precipitate, that of feurvy-
grafs a blue one, and that of fumitery a greenith blue :
whillt the falt of fern made fearcely any ehange eitlier
in the colour or confiltency of the liquor,

§ 19. Of VorLariLe ALkats.

1630

Twuis is a kind of [al obiained from all animal, Whenee
fome vegetable, fubftances, from foot by diftillation ebtained.

with a firong hear, and from all vegetable fubflan-
ces by purrefadlion. Though a volanle alkali s
procurable from all potrid animal fubflances by di-
ftillation, yet the putrefaflive procels does nor feem
to prepare volatile alkali inall of thefe. Putrid urine,
imr:-: , contains 2 great quantity of alkali ready form-
ed, whence its ple in feouring, €c. but the cafe is
not {v with putrid blood or flelh, Thefe afford 1o al-
kali till afier the phlegm bas arifen; and this :hﬂr
wou
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wonld do, thongh they had not been putrefied. Ac-

cording to Mr Wiegleb, volatile abkali is foand in

limettone, lapis Millus, chalk, marble, coals, trf,
Inam, elay, and many other kinds of earth, I exiil-
ence in thefe fubftances may be difcovered merely by
diftilling them with a brifk fire, bur @till better by the
addition of fome qoantity of fixed alkali or quicklime
before the difltillation.—It has even been found in all
mineral falis and their acids, as vitriol, nitre, com-
mon falt, and the acid liquors drawn from thele fub-
ftances, allo in pypfum and fulphor : from all which
it may be feparated by means of quicklime.—In the
vegetable kingdom it is produced by dry diftillation
from mufltard-feed, elder owers and leaves; the leaves
of the wild cherry-iree, white water-lilics, tobacco,
and fage; as well as from many other plams, Ae-
cording to our author, the plainelt proof of irs exift-
ing almoflt univerfally inthe vegetable kingdom, is,
that the foot of our chimneys aftords a volatile alkali
by diftillation, either with or without quicklime.

Volarile alkali, when pure, appears of a fnow
whitenefs ; has a very pungent fmell, without any dif-
agreeable empyrenma; is very ealily evaporable, with-
out leaving any refiduom ; effervelces with acids much
more ftrongly than fixed alkali ; and forms with them
neutral compounds called ammoniacal faits, which we
have already defcribed, and which are different ac-
cording to the nature of the acid made ule of ; for all
volatile alkalies, when perfeétly purified, appear to be
the very fame, without the fmallelt difference.

Like fixed alkalies, thefe falts contain a great quan-
tity of fixed air, on which their folidity depends;
and which may be fo increafed as perfectly w0 neu-
tralize, and deprive them of their pecoliar talte and
{fmell. When newralized by fixed air, they have a
very agreeable pungent talte, fomewhar refembling
that of weak fermenting liquors. When totally de-
prived of fixed air, by means of lime, they cannot be re.
duced to a folid form ; bar are diffipated inan invifible
and exceedingly pungent vapour,called by Dr Prieitley
alkaline air.  When volatile alkaline fait is diflolved
in water, the foloion is called wolatile alkaline (pirit,

Diftillation and Purification of Folatile Alkalics.

The materials moft commonly vled for preparing vo-
latile alkalies are the folid paris of animals, as bones,
horns, &e. Thele are 1o be put into an iron por of the
fhape recommended for folution ; to this muft be fitted a
flat head, having a hole in the middle about two inches
diameter. From this a tubeof plate-iron muoftiffue, which
is to be bent in fuch a manner that the extremity of it
may enter an oily jar, :hrnufh an hole made in its up-
per part, and dip about half an inch ander fome water
placed in the lower part. The mouth of the jaris tobe
fitted with a cover, Inted on very exadtly ; and havin
a fmall hole, which may be occafionally I"cnrp:fi Wilﬁ
a wooden peg.  The junétures are to be all lnted as
clofe as poflible, with a mixiore of clay, fand, and
fome il ; and thofe which are not expofed to a burn-
ing heat, may be further fecured by quicklime and
the white of an egg, or by means of glue. A fire be-
ing now kindled, the zir contained in the diftilling
veflel is firlt expelled, whichis known by the babbling
of the water; and to this vent mnft be given by pull-
ing out the wooden peg. A confiderable quantity of
phlegm will then come over, along with fome yolaiile
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alkali, a great quantity of fixable air, and fone oil, Volatile
The alkali will unite with the water, and” likewife alkali and

fome part of the fixed air, the oil fwimming above.
A great many incoercible vapours, however, will
come over, to which vent maft be given from time to
time, by pulling out the peg. The diflillation is 1o
be cominued tll all is come over; which may be
known by the eeffation, or very flow bubbling of the
water. The iron pipe mult then be feparated from
the cover of the diftilling veflel, left the liquid iu the
jar fhould rewrn inw it, on the air being condenfed
by its cooling. In the jar will be a volatile [pirit,
more or lefs {trong atcm'di:f as there was lefs or more
water putin, with an exceedingly fetid black oil Hoar-
ing vpon it.

acid; and, as fpirit of falt has the leaft affinity with
inflammable mauer, it is to be chofen for this par-
pole, in prefercnce to the viriolic or nitrous. As
the fpirit is exceflively oily, thengh already muoch
weakened by the admixtore of the water in the jar,
if a very large qoantity was not originally pot in, an
"‘I”’Llﬂ‘fl“a“'i'ﬁ' of water may {lill be added, on draw-
ing off the fpirit.  Thar as litle may be loft as pol-
fible, the fpirit hould be received ina flone botile ;
amd rhe marine acid, likewile in a diftilled ftare, add-
ed by little and little, till the effervelcence ceales. The
liquor, which is now an impure folution of fal ammo-
niac, is to be left for fome time, that the oil may fe-
pararcitfelf ; it is then to befiltered, evaporated, and
eryftallized in a leaden vellel., If the eryltals are not
fufficicmily pure ar the firlt, they will eafily become
fo on a fecond diffolution.

From fal ammoeniac thos obtained pure, the volatile Vol

its comobi-
natioDs.

A 4 2l Ioga
The reftification of the volatile alkali is moflt com- Refificas

mediowlly performed at once by combining it with an tion.

T
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atile fal

alkali may be extricated by dillillation with chalk, al- 2mmoniac.

kaline falts, or quicklime. Alkaline falis a&t more
brifkly than chalk, and give a much fironger volatile
alkali, The [trength of this, however, we know
may be altered at pleafare, by adding to, er depriving
it of, its natural quantity of fixed air. Hence, per-
haps, the beft method would be, 1o prepare volaiile
alkalies aliogether in a fluid ftate, by meaus of qoick-
lime ; and then add fixed air 1o them, by means of
an apparatus fimilar to that direfted by Dr Pricfiley
for impregnating water with fixed air. To prevent
lime from adhering to the diftiling vellels in which it
is put, the tranflator of Wiegleb’s chemiftry recom-
mends the putting in three or four cunces of common
falt along with the other ingredients,

Volatile alkalies comeineD,

I

034

I. With Metals. There are enly three merals, viz. Cuprum
copper, iron, and lead, wpon which, while in their ammonia-
meiallic form, volatile alkalics arc capable of adling. cale-

Copper-filings are diffolved by volatile alkali, efpecial-
ly inits canftic ftare, into a liquor of a moft admi-
rable blue eolour. It is remarkable, thar this colour
depends entirely unpon rthe air baving accefs to the fo-
lation : for if the bottle containing it is clofe flopt,
the lignor becomes colourlefs; but, however, refumes
its blue colonr on being expofled to the air.  On evapo-
poration, a blue faline mafs is obtained, which, mix-
ed with fats, or other inflammable matters, tinges
their flame green, leavinga red calx of copper, fo-
luble again in volatile fpirits as at firlt. This faline fub-

ftance
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Phenome- brownifh black, by barely helding it near the month
nafrom  of the Loile containing volatile undture of fulphur.
mixtures of The vapours of this tinéture are (o exceedingly pe-
;:l':: PR netrating, that it is faid they will even penetrate
‘— —— through a wall, fo as to make a writing with faccha-
rum [awrni appear legible on the other fide ; but this
is much to be doubted. It is even faid that it cannot
penerrate throngh the fubftance of paper, but only in-
{innages itfelf berwixt the leaves ; agd hence it the
cdges of the leaves are glued wogether no black colour

will appear.

§ zo. G‘f the PrENoMENA re u."i'f?_frnm different mix-
tures of the Acid, Neutral, and Alkaline SaLrs, al-
ready treated of,

1040
Of mixing 1. Ir concentrated cil of vitriol is mixed with flrong
theacidipi- [pirit of nitre, or fpirit of falt, the weaker acid will

rits with  hecome exceedingly volatile, and emit very claftic
“I:": e~ fumes ; fo that if a mixtre of this Kind is poe intoa
S clofe ftopt bottle, it will almoft ceraainly burftir. The
fame effect follows npon mixing (pirit of faltand fpi-
rit of nitre together. In this cafe, both acids become
furprifingly volatile ; and much of the liquor will be
difipated in fumes, if the mixtwre is fuffered to ftand
for any confiderable time. Such mixwres onght
therefore to be made only at the time they are to be
1041 ufed.
Diffolving 2, If witriolated tartar is diffolved in an equal quan-
vitriolic iy of {trong fpirit of nitre, by heating them together
{:’:::L"" in a martrafs, the (tronger vitriolic acid will be difpla-
marine a- Ced by the weaker nitrous one, and the liquor, on
wids cooling, will fhoot into cryfltals of nitre. The lame
thing happens alfo vpon diffolving vitriolated tartar,
or Glauber’s falt, in fpirit of falt. This abfervation
we owe to Monf. Beawmé, and the reafon of it has
1042 been already explained. See n® 285,
Decom 4. If vitriolated tartar, or Glauber’s falt, is diflolved

fition of ¥i- iy \warer, and this folution mixed with another con-

triolic falts :

208 Gling of calcareous earth, flver, mercury, lead, or
HT:::,:""' tin, .ﬁﬁbtvcd in the pitrous or marine acids, the vitrio-
#&ec. in ni- lic acid will leave the fixed alkali with which it was
wous or combined, and, uniting with the calcareons earth or
marine 2= meral, fall with it to the bottom of the vefiel. This
s, decompofition takes place only when the virriolic acid

meets with fuch bodics as it cannot cafily diffolve in-
to a lignid, fuch as thofe we have jull now men-
tioned ; for though vitriolated tartar is mixed with a
folution of iron, copper, &c. in the nitrons or marine
acids, no decompofition takes place. The cafe is not
altered, whatever acid is made nfe of ; for the marine
acid will effeftually feparate flver, mercury, or lead,
1o43 from the vitriolic or nitrous acids. 1 23
By Yime- 4. According to Dr Lewis, if a folation of vitriola-
water.  ted tartar is dropt into lime-water, the acid will unite
with the lime, and precipitate with it in an indiffoluble
felenite, the alkali remaining in the water in a pure
1044  and caultic ftate. 3
Ofgreen 5 If green vitriol is mized with any folution con-
viriol by gaining fubftances which cannet be diffolved into a li-
E:i‘r‘::“m quid by the vitriolic acid, the vitriol will be immedi-

ately decompoled, and the liquor will become a folu-

tion of iron only. Thus, if green vitriol is mixed with

a folution of faecharum faworni, the vitriolic acid im-

mediately quits the iron for (he lead, and falls to the
2
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botiem with the later, leaving the vegetalle acid of Phenome-
the faccharam fatorni to combine with the iron. na from £

6. If folution of tin in aqua-regia is mixed with fo- TR H0
Inion of faccharom fatarni, the marine acid quits the gy, "
tin for the lead contained in the faccharom ; ar the

fame time, the acetons acid, which was combined with 1245
the lead, is unable 1o diffolve the tin which was be- ::_Elgf“;;“

fore kept fufpend by the marine acid. Hence, both o 3o w0
the faccharom faturni, and folution of tin, are very el- purui.
feftually decompoled, and rhe mixwre becomes en-
tirely ufelefs. Dyers and callico-printers ought o ar-
tend to this, who are very apt 1o mix thefe two folu-
tions together ; and no doubt many of the faulis of
colours dyed or printed in particolar places, arife from
injudicions mixiures of 2 Gmilar kind. Sece DYEING. 1046
7. If mild volatile alkali, that is, fuch as remains in OF calcare-
a concrete form, by being united with a large quan- ous folu-
tity of fixed air, is poul‘:‘g into a folution of chalk in tiens by
the nitrows or marine acids, the carth will be preci- E::;M
pitated, and a croe fil ammoniac formed. 1F the ;
whole is evaporated 1o drynefs, and a confiderable
hear applied, the acid will again parc with the alkali,
and combine with the chalk., Thus, in the porifica-
tion of volatile alkalies by means of (pirit of falr, the
fame quantity of acid may be made to ferve a number
of times. This.will not hold in volatile (pirits prepa-
red with quicklime, 1047
8. If equal parts of fal ammoniac and corrofive fub- Salalem-
limate mercury are mixed together and fublimed, they hroth.
unite in fuch a manner as never to be feparable from
ene another without decompofirion. The compound is
called faf alembroth ; which is faid 1o be a very power-
ful folvent of metallic fubRances, gold itfelf not ex-
cepted. Its powers in this, or any other refpeét, are
ar prefent bur linle known. By repeated fublima-
tions, it is faid this falt becomes entirely floid, and re-
fufes to arife in the firongelt hear. Tou4s
9. If vitriolic acid is poured upon any falt diffieult Solution of
of folution in water, it becomes then very eafily folu- falts pro-
ble. By this means, vitriolated tartar, or cream moted by
of tartar, may be difolved in 2 very (mall quanity of x’“l"" g
walcr.
Sger. II. Earths.
Trae general divifions and chara&ers of thefe fub-
ftances we have already piven ; and moft of their
combinaiions with faline fubltances have been men-
tioned, excepting only thole of the terra ponderofa ;
a fubftance whole properties have been but lately in-
quired into, and are not yet {officiently invelligared.’
In this fection, therefore we have to 1ake notice only
of their varions combinations with one another, with
inflammable, or metallic fubftances, &c. As they da
not, however, aét upon one another till fubjeéied 1w a
vitrifying hear, the changes then induced upon them
come more properly to be treated of under the article
Grass. Upon metallic and inflammable fubltances
(fulphur alone excepred), they have very little effeét .
and therefore whar relates to thefe combinations fhall \
be taken notice of in the following fedtions. We
fhall here confine ourfelves to fome remarkable aliera-
tions in the nature of particular earths by combination
with certain fubltances, and to the phofphoric quality
of others.
§ 1.






Pra ¢tice. C
Terra pon- ready mentioned, to a folution of cauftic vegetable, or
derofa and foffile fixed alkali, but not with volatile alkali, 6. Fix.
its combi- ¢ yegerable as wellas mineral alkali, and cven vola-
nationd. pile alkalies, whether mild or caultic, are capable of
feparating terra ponderof2 from any other acid ex-
cepting the vitriolic ; bur from it neither mild nor
caultic alkalies are capahle of [eparating chis earth,
excepring the vegerable fixed alkali, which will party
do it by an intenle heat in the dry way. 7. This
"'I'F:h':‘::’_l carth atfords an excellent method of purifying the ni-
anul;ﬁ‘ trous and marine acids from any portion of the wvitri-
triolic acig, ©lic; for the attraftion between terra punderofy and
L this acid is fo firong, that the lealt portion of the lac-
rosg  ter Will be inflantly derefted by the lime-water above
Whitemat- mentioned, The viwiolic acid, Dr Withering ob-
ter comtain- {erves, is commonly adulterated with a white powder,
ed in vitri- which difcovers itfelf by warning the liguor milky when
olicacid the qoid is diluted with water ; and this powder he
i";r'}ﬂnlfh"’ findsto be gypfum, from the following propertics:
g 1. By repeated boiling in water, fix grains and a
half were reduced to two. 2. By gentle evaporation
this folution afforded five grains of cryftals as hard and
taftelels as felenite. 3. A precipitate was tormed by
mild foffile alka on adding it to a folution of thele
cryftals in water. 4. Oncxpoling this powder o a
pretty {trong hear, and then putting it into water, the
latter became acrid, and acquived the talte of lime-
water. 5. The infoluble part fuffered no :Imn%f by
boiling in nitrous acid : one half of it mixed with bo-
rax, and expofed to the blow-pipe upon charcoal,
melted into glafs ; the other half, mixed with borax,
and expoled to the blow-pipe upon charcoal, did the
fame; whence it appears, fays our auther, thar the
reatelt pare of this fubftance was calx wvirriolate or
elenite ; the remainder a vitrifiable carth. He had
before found, that the heavy gyplum, or marmor me-
tallicum, would diffolve in concentrated vitriolic acid,
but always feparated npon the addition of warer ; and
from his experiments it now appears that {elenite does
the fame.
Biperi- 0T With::riughnem proceeds to give a fet of expe-
mentson  Fimentson the heavy gyplum, marmor metallicum of
the mar-  Cronftade, or the Barofclenite of others, already men-
mor metal~ joned. The fpecimens he ohtained were from Kil-
liewm.  parrick hills near Glafgow, and a fort with fmaller
eryilals found among the iron ore dbout Kedey in
Shropfhire, and in the lead-mines at Alfton-Moor.
He defcribes it as white, nearly tanfparent, bor with-
out the property of double refraction ; compofed of
laminz of rhomboidal eryftals, and decrepitating in
1061 the fire; the fpecific pravity from 4.402 fo 4.440.
Defeription The {pecimens we have feen differ confiderably from
ofakind this defcription, being compoled, to appearance, of
?:i"! BEAr thin laminz ; which all together form a very vpagque
nburgh. (o hite ma fs, which has not the lealt ranfparency un-
lefs fplit exceflively thin. Thﬁy are found about three
miles to the fouthwelt of Edinburgh, near Penitland
hills, and likewife betwixt Edinburghand Leith. In
the former place they lie in fmall veins of arock con-
fifting of a kind of 1ron flone, and fo clofely adhering
to it, that itwould feem either that the flone is con-
verted into the fpathum ponderofum, or the latter in-
to the ftone. It is thercfore often intermixed with
the rock fo intimately, thatit is impofiible to feparate
them perfeltly from each other.

1058
Terra pon-

sofic
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Dr Withering having expofed 1ce grains ef the Terrapon-
marimor metallicumto g red heat for an hour, in 3 derelz T’_‘i
black crucible, found that it had loit five grains of its :::t::::: =
weight ; but as a fulphureous fmell was pereeptible, he :
{ulpected that a decompofition bhad taken place, and rofs
therefore expoded another portion to a fimilar hear in Effects of
a tobacco-pipe, which had no finell of fulphur, nor ::""“ o
was it diminilhed in weighr, Jr melted with borax ™
into 2 white opaque glafs, but was barely fufible by 1065
itlelfunder the blow pipe. It did not feemto diffolve May be
1n water, nor in any of theacids, except the virriolic, diffolved in
when by long boiling it had become very concentrated very cou-
and almoft red hot. It then appeared perfedily dil- “,'“t.“;t.zd
folved ; but feparated again unchanged on the addi- ¥ 5"
tion of water. On expoling the vitriolic folution to
the atmolphere for fome days, beantiful radiated cry-
ftals were formed in it. 164

Onadding a folution of mild vegecable alkali to this Precipi-
vitriolic folation, a precipitate appeared ; but it con- tated from
fifted of marmor metallicom unchanged. An ounce it unchan-
of it in fine powder was then fufed with two of falt ofg:tdlti‘; :;.':
tartar until it ran thin, when fix drachms of a refidu- gd alkali
am infoluble in warer were left.  On the addition of  ye6s
nitrous acid, only 52 prains wereleft, which appeared May be de-
to be marmor metallicum unchanged. On faturating compofed
the alkaline folution with diflilled vinegar, and wafhing in the d
the precipitate, the liguor was found to contain per- warby Sl

ra foliata tartar, formed by the vnion of the acetous i
acid with part of the alkali ; and of witriolated rar-
tar, formed by thatof the alkali with the native acid
of the marmor metallicum. 1okl

The fale formed by the nitrous acid fhet readily in- Nitrous fo-
tobeantiful permanentcryfials of a rough bitterifh tafle. lution
Some of the falt deflagrated with: nitre and charcoal, fhoots ints
Ieft by wathing the terra ponderofa very white, capa- o€ €y
ble of being burnt into lime, and again forming an in- "
foluble compound with vitriolic acid.  An hundred
grains of acrated terra ponderofa, diffolved in marine
acid, and precipitated by the vitriolie, were augment-
ed 17 grains in weight, Henee it appears, 1067

1. That the marmor metallicum is compofed of vi- Aualyfis
triolic acid and terra ponderofa. 2. That this com- andproper-
pound has w:;y little folubility im water. 3, Thar ig ties of the
can only be diflolved in highly concentrated oil of vi- Marmor
triol, from which it feparates unchanged on the addi- i
tion of water. 4. Thatit cannot be decompofed in "
the moift way, by mild fixed alkali, though it may be
fo in the dry. . That it may be decompefed by the
union of inflummable matter to its acid, by which ful-

hur is formed, thongh the acid cannot be diflipated
y merehear. 6. ﬁn%mm!rcd parts of this fubftance
contain 2.8 of pure vitriolic acid, and §7.2 of terra
ponderofa. The marmor metallienm, our anthor re-
marks, may peflibly be ufeful in fome cafes where a
powerful flux is wanted ; for having mixed fome of it
with the black flux, and given the mixture a ftrong
heatin a crucible, it ran entirely throngh the pores
of the veilel. 1068

Dr Withering defcribes two other kinds of this Gauk, a
fubftance, known by the name of cawd, and found infobftanceof
the mines of Derbythire, and other places. 7T hefe thiskind,
differ from the other only in containing a fmall propor- found in
tion of iron. On the whole, he concludes, that ¢ the m]:ﬁ"'r:h“:
tetra ponderofa feems to Jay claim to -a middle P]m::.u S ane
betwixt the earths and wetallic calces.  Like the for-

mer-
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Practice.
Phofphoric the frition they muft neceflarily meet with in their
eirths. ¢ downwards throngh the fluid ; but if the li-
T ¥ quor be boiled, which at once diminifhes its quantity
a:‘:'i tenacity, the filiceous matcer is inftantly fepara-
I - Y

Liquor of flints is alfo decompofed by too great a
flints de- quantity of water ; for by this the efficacy of the men-
compofed {lrnum is weakened, and it is alfo partly faturated by
bytoogreat the gerial acid contained in the water. A precipitace
oty alfo falls when the finor acid is made wfe of ; the rea-
and by . Ton of which is the fame as the precipitation by other
oracid  acids: in this cafe, hewever, the alkali makes partof
- theprecipirate, as hasbeen already obferved ; and chere-
fore the matter which falls is fofible before the blow-

pipe, and foluble ina fufficient quantity ef water,

1odo
Liguer of

§ 3. Of Prospuoric Earths,
1
i TrESE are o called from their property of fhining
in the dark, The moit celebrated and anciently known
of this kind is that called the Bolognian flone, from
Bologna, a city in [taly, nearwhichitis found. The
difcovery, according to Lemery, wasaccidentally made
by a thoc-maker called Vineenze Cafciaralo, who ufed
1o make chemical experiments. This man, having
been induced tothink, from the greac weighe and lufire
of thefe ftones, that they contained lilver, gathered
fome, and calcined them ; when carrying theminto a
dark place, probably by accident, he obferved them
thining like hor coals,

Mr Margraaf defcribes the Bolognian ftone to be
an heavy, foft, friable, and cryftallized fubftance, in-
capahle of cffervelvence with acids before calcination
in contaét with burning fuel. Thefe properties feem
to indicate this flone to be of a felenitic or gypleous
nature.

When thefe flones are to be rendered pholphoric,
fich of them oughr to be chofen as are the cleaneit,
beft cryftallized, moft friable and heavy ; which ex-
foliate when broken, and which contain no heteroge-
neous parts.  They are to be made red hot in a cru-
cible; and reduced to a very fine powder in a plafs-
mortar, or upon a porphyry. Being thus reduced to
powder, they are to be formed iuto a pafte with muo-
cilage of pum tragacanth, and divided into thin cakes.
Thefe are to be dried with a2 heat, which at 141t is o
be made prety confiderable. An ordinary reverbe-
rating furnace is to be filled to three quarters of its
height with chareval, and the fire is to be Kindled.
Upon this charcoal the flar forfaces of the cakes are
to reft, and move charcoal to be placed abowe them,
foas o fill the furnace. The furnace is then to be
covered with its dome, the mbe of which is to remaio
open ; all the coal is 1o be confomed, and the furnace
is to be left to cool; the cakes are then to be cleanied
* from the athes by blowing with bellows upon them.

When they have been expofed during fome minures

to light, and afterwards carried w a dark place, they

will [eem to (hine like hot coals; particularly if the
perfon obferving them has been fome time in the dark,
or have thut his cyes, that the popils may be fufficient-

Iy expanded. After this calcination throngh the coals,

if the ftones be expofed to a ftronger calcination, du-

ring a full half hour, onder a mufile, their phofpheric
quiality will be rendered ftronger.

lkome,

1082
How ren-
dered lu-
minous,
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From attending to the ualitics of this fone, and Phofphorie
the requifites for making this phofphorns, we are na- f_ﬂ*-
turally led to think, that the Bolognian pheofphorus is refy
nn other than a compofition of fulphur and quicklime. Analyis of
The {toneitfelf, inits natural flate, evidenily coniains the phof-
vitriolic acid, from its not effervefcing with acids of phorus.
any kind. This acid cannot be expelled from earthy
fubitances by almoft any degree of fire, unlefs inflam-
mable matter is admitted to it. In this cafe, part of
the acid becomes [ulphureous, and flies off; while part
is converted into mlphur, and combines with the earch.
In the abovementioned procels, the inflammable mat-
ter s furnifhed by the coals in contaét with which the
cakes are calcined, and by the mucilage of gum tra-
acanth with which the cakes are made up. A 1rig
fulphur mufk therefore be formed by the union of this
intflammable matter with the vi:rin{it acid contained
in the ftone; and part of this fulphur mult remain
united to the carth left in a calcarcons ftate, by
the diffipation, or cdnverfion into fulphur, of iis
acid. 1084
In the year 1730, a memonir was puh]ifhmi by Mr All calea-
du Fay ; whercin he afferts, that all calcareous flones, reousitones
whether they eontain virriolic acid or not, are capa- phofpho-
ble of becoming luminous by calcination: with this §* Srcors
difference only, that the pure calcarcons flones require g ore "
a {tronger, or more f'rm}ncm]y repeated, calcination to R
convert them into phofphorns; whereas thofe which
contain an acid, as felenites, gypfum, fpars, &e. be-
come phofphoric by a flighter calcinition. On the
contrary, Mr Margraaf allerts, that no other flones
can be rendered phofphoric but thofe which are fam-
rated withan acid; thac purely calcarcous ftones, fuch
az marble, chalk, limeflone, {talactites, &, cannot be
rendered luminous, till faturated with an acid previ-
oully to: their caleination.
We have already taken notice, that the compounds
formed by uniting calearcons carths with the nitrous
and marine acids become a kind of pholphori; the
former of which emits light in the Sark, after ha-
ving been expofed to the {un through the day; and  yop;
the latter becomes laminous by being ftruck.  Signior Signior
Beccaria found, that this phofphoric quality was ca= Becearia's
pable of being given to almofl all fubftances in na- obferva-
ture, metals perhaps excepted. He found thac e o™
was widely diftufed among animals, and that even his
own hand and arm poflelied it in a very confiderable ..
degree. In the year 1775, a treatife on this kind of Mr Wil-
plml];hnri wWas pu{ﬂiﬂmd by B. Willon, F: R. S. and fon's expe=
member of the Royal Academy at Upfal.  In thistrea- riments.
tife he fhows, that oyfter-thells, by calcinatien, ac-
quire the phofphoric quality in a very great degree,
cither when combined with the nitrous acid or with-
oL i,
The firlt experiment made by our anthor was the
pouring fome aquafortis, previoully impregnated with
copper, on a quantity of calcined oyiter.fhells, fo as
to form them inte a kind of palte; he pui this pafle
intoa crucible, which was kept in a prety hot five for
about 4o minutes. Having taken out the mafs, and
waited till it was cool, he prefented it to the external
light. On bringing itback fuddenly into the dark, he
was furprifed with the appearance of a variety of co-
lours like thofe of the rainbow, but much more vivid,
In confequence of this appearance of the prifmaric
Uz celours,







Practice.

Gold. fufion for half an hour, during which time a full quar-
*==—ter of the tin was calcined ; yet the gold remained al-
together unchanged.

7. The mixture of gold and tin produced in exp. 1.
was melted a fecond time ina ftronger fire than at firft,
and Kept in fufion for half an hour ; during which
time fix grains of weight were loit, but the gold re-
togy  mained equally perfect as before.

Morbythe 8. and g. The mixtures of exp. 2. and 4. viz. go

addition of 3nd 140 grains to 12 ounces of gold, were re-melted

SOPPET  feparately, and an ounce of copper added to each.
On being calt as ufual, they bore all the operations of
maufafturing as before, though fenfibly harder. The
laft eracked atr the edges as it had done withont the
copper, bat bore cacring rather better than in its for-
mer {tate.

1o, and 11, A quarter of an ounce of the laft mix-
tare, being tin 140 grains, and copper 2n ounce, and
gold 12 ounces, with as much of the bar from expe-
riment 3. confifting of 140 grains of tin o 12 ounces
of gold, were each melted by a jeweller in a comnon
fea-coal fire, into (mall buttons, without any lofs of

. weight. Thefe burtons were afterwards forged into
fmall bars, nealing them often with the flame of a
lamp, and afterwards drawn cach abour rwenry times
through the apermres of a fteel plate, into fine wire,
with as much eafe as coarfe gold commonly pafles the
like operation.

12. Sixty grains of tin were added to 12 ounces of
ftandard gold ;4 fine ; and the compound patfed every
one of the operations already deferibed, without (how.
ing the leaft alteration from the tin.

veral other trials were made with different mix-
tures of copper, tin, and filver, with gold, even as
Jow as two ounces and a half of copper, with half an
ounce of tin, to twelve ounces of gold; all of which
bore hammering and flatting by rollers to the thinnels
of {tiff paper, and afterwards working into watch-
cales, cane-heads, &c. with great eale. They grew
more hard and harth indeed in proportion to the quan-
tity of alloy ; but not one of them had the appear-

i |
Tl Mr Alcliorne

Malleabili- ance of what workmen call brictle gold.

ty of gold therefore is of opinion, that when brictlenefs has been

deftroyed  gecafioned by the addition of tin to gold, the former
':}"‘-;:3“.'“’ has been adulterated with arfenic; as he has found,
RS that by adding 12 grains of regulus of arfenic to as
many ounces of fine gold, the compound has been ren-

i dered aliogether unmalleable,

When gold is ftrock during a certain time by a
hammer, or when violently comprelled, as by the wire-
drawers, it becomes more hard, elaftic, and lefs dnc-
tile ; fo that it is apt to be cracked and torn. Its due-
tility is, however, reftored by the fame means ufed
with other metals, namely, heating it red hot, and let-
ting it cool flowly. This is called annealing metals ;

1096 and gold feems to be more affefted by this operation
Surprifing than any other meral. The tenacity of the parts of
wenacity of gold is allo very furprifing ; for a wire of ', of an
its parts. ook in diameter will fupport a weight of 500 pounds,
Hn:?gih Gold is unalterable by air or water. It never con-

traéts ruft like other metals. The action of the fier-
ceft furnace-fires occafions no alteration in ir.  Kune-
kel kept gold in a glafs-houfe furnace for a month,
and Boyle kept fome expofed to a great heat for a
ftill longer time, without the lofs of a fingle grain.

to ruft.
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It is faid, however, to be diffipable in the focus of a  Geld,

large burning mirror.

iEir anylcgrclatcs a very curious and extraordinary Mrrﬂ'-’;ilc':
experiment, which he thought was fufficient to prove experie
the total deftructibility of gold. Abour an eighth part ments for
of a grain of powder, communicated by a {tranger, thedeliruc-
was projected upon two drachms of fine gold in fu. tibility of
fion, and the matter kept melied for a quarter of gold-
an hour. During the fuiion, it looked hke ordi-
nary gold; except ouly vnce, thar his afliftant ob-
ferved it to look exaétly of the colour of opal. When
cold, it was of a dirty colour, and, as it were, oyer-
cait with a thin coat, almoft like balf-vitrified litharge :
the bortom of the crucible was overlaid with a vicri-
fied fubitance, partly yellow, and partly reddifh brown ;
with afew [mall globules, more like impure filver than
gold.  The metal was brittle, internally like brafs or
bell-metal ; on the touchftone more like flver than
gold : its fpecific gravity was to that of water only
as 155 to 1. There was no abfolute lofs of weight.

By capellation, 6o grains of this mafs yielded 53 grains
of pure gold, with feven grains of a ponderons, fixed,
dark=-colonred fubftance, 1699

We have already mentioned, that in certdin cir- Solurion in
cumftances gold is foluble in the nitrous and marine aqua-regia.
acids {eparately. It is, however, always foluble by
the twe united, but diilolves flowly even then. The
molt commodious method of obtaining this folution
is, by putting the gold, either in leaves, or grannlated,
or cut into fmall thin picces, into & proper quantity
of aquafortis ; then adding, by degrees, fome powder-
ed fal ammoniae, till the whole of the gald is diifol-
ved. By this means a much fmaller quantity of the
menftroum proves fufficient, than if the fal ammoniac
was previoufly diffolved in the aquafortis ; the confliét,
which each addition of the falt raifes with the acid,

Ej'cati:.r promoting the diffolution.  Aquaforsis of mo-

erate firength will, in this way, take up abont one-
third of its weight of gold ; whereas an aqua-regis,
ready prepared from the fame aquafortis, will not take
up above one-fifth its weight. Common falt anfers
better for the preparaiion of the aqua-regis than fal
ammoniac.

This folution, like all other metallic ones, is COFro- pre es
five. It gives a violet colour to the fingers, or to any of the folu-
animal matters. I the folotion is evaporated and tion.
cooled, yellow traniparent cry(tals will be formed :
but, if the evaporation is carried too far, the acids
with which the gold is combined may be driven from
it by heat alone; and the gold will be left in the
ftate of a yellow powder, called calx of geld, 10T

Gold may be precipitated from its folution by thofe Geld pre-
fubftances which commonly precipitate metals, fuch cipitated
as alkaline falts and calcarcous ecarths. It may alfo om it.
be precipitated in a fine purple powder, by tin or its
folution.

When fixed alkalies are made vfle of, the precipi-
tate weighs about one-fourth more than the gold em-
ployed. With volatile alkalies alfo, if they are added
in no greater proportion than is fufficient to fararate
the acid, the quantity of precipitate proves nearly the
fame : but if volatile (piric is added in an over.pro-
E"jﬂ"* it rediffolves part of the gold which it had

fore precipitated, and the liquor becomes again con-
fiderably yeilow. The whole of the precipitate, how-

ever,
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fectly found ; bat if they have any very fmall chinks in
them, the vapour makes its way through them with
a hiffing noife,

The caufe of this extraordinary explofive force of
gold has been ateributed chiedly to a faline principle,
wiz. The eombination of nitrous acid with volatile al-
kali ; and this opinion has been fupported by an afl-
fertion, that the folminating property is deftroyed by
treating the calx with vitriolic acid or with fixed al-
kali; the former expelling the nitrons acid, and the
lacter diffengaging the volatile alkali. Mr Bergman
allows that fixed alkali deftroys the fulminating pro-
perty ; bt affirms, tharicaéts only by leparating the
particles when the two are triturated together; and
this might be done by many other fubftances as well
as fixed alkali: Bur when thealkali, inftead of being
triturated in the dry way with the calx, was boiled in
water along with i, the explofion not only took
place, bur was much more violent than vfual. It
muft be obferved, however, that heat alone deftroys
the fulminating property of this calx ; and therefore,
if the alkaline folurion be made too ftrong, the addi-
tional heat which it then becomes eapable of fuftain-
ing, is fufficient to deprive the calx of its fulminating
prﬂ‘fnr?. The cafe is the [fame with the vitriolic
acid ; for this has no effedt upon the calx, cither by
digeltion in its concentrated ftate, or by boiling in its
diluted {tate. If it be boiled in its concentrated ftare
indeed with the fulminating calx, the heat conceived
by the acid is f{ufficient to deftroy the fulminatin
property of the former; and in like manner, unl:[gs
the calx be in fome mealure deftroyed, or reduced to
its merallic ftate, it can never be deprived of its ful:
minating property.

It was further proved, that the fulminating pro-

minans can perty did not depend on the prefence either of nitrons

be made
without
nitrous or
maring
acids.

or marine acids, for it can be made without them. A
calx of , not fulminating, difolved in witriolic
acid, and precipitated by caultic wolatile alkali, had
acquired this property. A folution of the fame calx
in nitrons acid, let fall a precipitate by the addition
of pure water ; and this prccigim: edolcorated, and
digelted with volatile alkali, fulminated as if it had
been originally precipitated with thatalkali. The ex-
periment was repeated on theother non- fulminating pre-
cipitates with the fame [uccels. Left any {ufpicion,
however, fhould remain, thata fmall quantity of aqua-

‘regia mighe {till be lefr, which, by combining with

the volatile alkali, would make a proportionable quan-
tity of nitruom flammans, the precipitate was digefted
24 hours in vitriolic acid, then wathed in pure water,
and immerfed in aqueons and {piritous folutions of al-
kali, both mild and caultic; but the evenr was the
fame. Laitly, an inert calx of gold may always be
made to fulminate by digefting it with voluile allka-
li; nor can this property be communicated rto it by
any means without the ufe of this alkali.

It has been fuppoled by fome very eminent chemifls,
among whom we may number Dr Black, that fixed
air is the canle of the fulminasion of gold : but it is
evident that this cannot be the cafe: becaufe, 1. Gold
fulminates-as well when precipitated by the canftic
volatile alkali, as by that which contains fixed air,
2. This metil dogs not combine, during precipitation,
with fixed air. 3. Gold, when precipitated by mild
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fixed alkali, doesnot fulminate, unlefs the menftruum  Gold
contain volatile alkali.

The fulminating calx of gold may be prepared ei-
ther with the compound aqua-regia of pure nitrous and
marine acids ; of pure nitrous acid and {al ammoniac ; iy

or of a compound of alum, nitre, and fea-falt. When A

this kind of liquor is made ufe of, the acid of the :::‘;;?;n

alum expels the other two, and thus forms an agna- firepiwu.

regia. This wasformerly called men flranm fine flrepi-

tu. By whatever method the gold is diffolved, it al-

ways affords a yellow calx with alkalies, but the vo-

latile alkali moft readily throwsdown the metal. De-

phlogifticated fpirit of fale very readily difiolves gold,

and produces a fulminating precipitate as well as agua-

Tegia. 1I10
We fhall conclude this acconnt of aurum fulminans Mr Ferg-

withan abftrad of Mr Bergman's theory of the ex- man’s the-

plofion.—He obferves, that volatile alkali contains °TLEPI}M

phlogifton ; an undoubted proof of which is given by :;n ﬂﬁ[.jqﬁ-

Dr Prieftley, by coverting alkaline into phlogifti-

cated air. This phlogiften, fzys he, may be {vpara-

ted by means of a fuperior attraétion ; fo that the vo-

latile alkali is decompofed, and the refiduum diffipa-

ted in form of an elaftic fuid, altogether himilar to

that which is extricated during the fulmination: the

fource then from whence the elaftic fluid is derived

muft be obyions; and it only remains to examine the

m:i:dium by which the volatile alkali is dephlogiltica-

Led.
¢ In thofe metals which are called perfed, fo preat

15 the firmnefs of texwre, and fo clofe the connee-

tion of the earthy principle with the phlogifton, that

by means of fire alone thele principles cannot be dif-

united : bur when diffolved by acid menftrna, they

muit necellarily lofe a portion of their phlogifton ; and

therefore, when afterwards precipitated by alkalics

which cannot fupply the lofs, they fall down in a cal-

cined ftate, though they atwraét phlogifton fo firong.-

ly, that they can be reduced to a metallic ftare,

mcrcl{ by an intenfe heat penerrating the vellels. It

may therefore be laid down as a fundamental pofition,

that gold is calcined by folution. T
 Let us now confider the confequence of expo- Volaile al-

fing the powder confifting of calx of gold and volatile kali the

alkali intimately united, to an heat gradually increa- <aule ofthe

fed. The calx which is united witﬁ the volatile a]- “*plofion.

kali, by the affiftance of a gentle heat, feizesits phlo-

gilton; and when this is taken away, the refiduam

of the falt is inftantanconfly expanded into the form

of an elaftic floid, which is performed with fo much

violence, that the air muft yield a very acute found.”  yyaa
Our author proceeds to explain this phenomenon Volatile al-

upon the principles affumed by him and Mr Scheele, kali exhi-

of heat being a compofition of light, and the phlo- bits

gilton or principle of inflammability ; bat as this hy-? b

pothefis is by no means fatisfactory, we fhall omit :l'"::,n

his reafoning founded upon it : That the volatile alkali, 1o o boe

however, isreally raialﬂwf producing a flafh is eafily crucible.

Erﬂu:d, becanfe it exhibits one when thrown inmwa
ot cracible, A fingle cubic inch of gun-powder ge-

nerates about 244 ::fgcill’u'-: fluid ; but fhc Emr quﬁ- G::::it of

tity of aurum fulminans yields at leait four times as :ﬂ,mc ffuid

much ; and hence we may ealily underftand the dif- produced

ference in their explofive force. by aurum
¢ That careful calcinations fhould deftroy the ful. fulminans:

Ml
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Tnis, next to gold, is the moft perfedt, fixed, and
duétile of all the metals. Its fpecific graviy is to
that of water nearly as 11 to 1. A fingle grain has
been drawn into 2 wire three yards long, and flat-
ted into a plate an inch broad. In common fire it fuf-
fers no diminution of its weight ; and, keptin the vehe-
ment heat of a glafs-houfe for a month, it lofes no
more than one fixty-fourth. In the foeus of a large
burning-glals, it fmokes for a long while, then con-
tradls a greyifh afh on the furfice, and atlength is to-
tally difhpated.

Silver is fomewhat harder and more fonorous than
gold, and is fulible with a lefs degree of heat. The
tenacity of its parts alfo is nearly one half lefs than
that of gold; a filver wire of ', of an inch diameter
being unable 1o bear more than 270 pounds.

- Mercary unites very readily with filver-leaf, or
with the ealx of filver precipitated by copper; but
does mor touch the calces precipitated by alkaline
Efeds of falts.  The vapours of fulphareous folutions itain (il-
fulphur on ver yellow or black. Sulphur, melted wich filver,
it: debafes its colour te a leaden hue, renders it more
‘eafily fufible than before, and makes it flow fo thin as
o be aprin a liule time to penetrate the crucible
in a heat jufl below fufion, a pare of the filver hoots
up, all over the furface, into capillary efflorefcence.
Aquafortis does mot aft upon filver in this com-
pound ; but fixed alkaline falis will abforb the ful-
phur, and from a hcfar'l'ulphuris, which, however, is
sapable of again diffolving the metal. If the ful-
phurared filver is mixed with mereury fublimare, and
expofed to the fire, the mercury of the [ublimate will
unite with the fulphur, and carry it ap in the form of
cinnabar, whilit the marine acid of the f{ublimate u-
smires with the filver into a lana cornea, which re-
mains at the bottom of the glafs. Fire alone is fuf-
ficient, if continued for fome time, to expel the fulphur
from filver.

From the bafer metals, filver is purified by enpel-
lation with lead.

1131
Dudtilicy
of filver.

1133

1133 (See Rerinine.) It always re-
Purifica- tains, however, after that operation, fome fmall por-
on, tion of copper, fufficient to give a blue colour to vo-

latile fpirits, which has been erroneonfly thought to
proceed from the filver idfelf. It is purified from this
- admixture by melting it twice or thrice with nitre
and borax. ‘The fcoria, on the firft fufion, is com-
monly blue ; on the {econd, green ; and on the third,
white, which is a mark of the purification being com-

1134 pleted.
Lunacor- The moft effetual means, however, of purify-
nea redu- ing filver, is by reviving it from luna cornea; be-
ced. canfe fpiric of falt will not precipitate copper as it
does filver. The filver may be recovered from lu-
na cornea, by fofion with alkaline and inflammable
fluxes ; bur, in thele operations, fome lofs is always
occalioned by the difipation of part of the volatile
1135  ¢dlx, before the alkali or metal can abforh its acid.
Mr Mar- Mr Margraaf has difcovered a method of recovering
graals  the filver with little or no lofs ; mercary affifted by
method.  volarile falts, imbibing it by trituration without heat.
One part of luna cornea, and two of volatile falt, are
to be ground together in a glafs-mortar, with o much

B EMITSET RN

161

water as will reduce them to the confiftence of a thin  Silver.

paite, fora quarter of an hour, or more ; five parts of =———r’

pure quickiilver are then to be added, with a little

more water, and the triture 1o be continued for fome

hours. A fine amalgam will thus be obrained ; which

is to be wafthed with frefh parcels of water, as long as

any white powder feparates. Nearly the whole of the

filver is contained in the amalgam, and may be obrain-

ed perfetly pure by diftilling off the mereury. The

white powder holds a fmall proportion feparable by

gentle fublimation ; the mawer which {ublimes is near-

Iy fimilar to mercarius duleis.
The colour of filver is debafed by all the mertals,

and its malleability gready injured by all but gold and

copper. The Englith ftandard filver contains one part

of copper to twelve and une-third of pure lilver. 1136

This metal difcovers in fome circumitances a preat at- Arsradlion

traétion for lead ; though it does not retain any of that for lead.

metal in cupellation.  If a mixwre of filver and cop-

per be melied with lead in certain proportions, and

the compound afterwards expofed 1o a moderate fire,

the lead and filver will melt out together, bringing ve-

1y little of the copper with them ; by this means fil-

ver is often feparated from copper in large works.

The effeét does not wholly depend upon the different

fufibility of the metals ; for if tin, which is till more

fulible than lead, be treated in the faime manner witha

mixture of lilver and copper, the three ingredients are

found 1o attract one another fo firongly as to come all

into fufion together.  Again, if lilver be melted with

iron, and lead added to the mixmre, the filver will for-

fake the iron to unite with the lead, and the iron will

float by itlelf on the furface. T35
Silver is purified and whitened externally by boiling Whitened

in a folution of tartar and common falt. “This is no extcrnally.

other than an extraétion of the enpreous particles from

the furface of the filver, by the acid of che tartar acu-

ated by the common fale, e
M. Berthollet has lately difecovered a method of Fulmi":a-

imparting to the calx of filver a fulminating property, ting Glver.

and that much more terrible than fulminating gold it- 1139

felf. His receipt for making it is, ¢ Take capelled How pre-

filver, and diffolve it in the nitrous acid ; precipitate pared.

the filver from the folution by lime-water, decanr the

clear liquor, and expofe the precipitate three days to

the open air. Mix this dried precipitate with the

cauftic volatile alkali, it will trn black; and when

dried in the air, after decanting the clear liquor, is the

folminating powder required.”

The properties of this powder are faid to be fo ex-
trzordinary, that it is impoffible to imagine how any
part of it can ever be feparated from the reft after it  rryo
is once prepared. To make this fulminace, it feems Fulminates
no fenlible degree of heat is neceflary, the contaé of by the
a cold body anfwering that purpofe as well as any other, teuch of
After it is once made, therefore, it muft not be touch- 711,;., f""b"h
ed, but remain in the veflel in which it is dried ; and 1h::::::Ird
fo violent is the explofion, that it is dangerous to at- o ho.
tempt it in larger quantiries than a grain ar @ time. 1141
For the fame realon it undoubtedly follows, thar no Daogerous
more than a grain ought to he made at a time, or ap When more
Teaft in one veffel, becaule no part of it could ever afs Y% T
terwards be feparated from the reft. We are rold, 'j“'ﬂ:,ﬁ,;,.d
that, ¢ the wind having urmed over a paper conrain- at a time,
ing fome atoms of this pu;v(dcr,” (we ought to have

been
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being hammered together, weld or unite, without difco-
vering a junéture, As iron istheonly metal which ex-
habits this appearance in the fire, fo it is the only one
capable of being welded. Thofe operations which

Bleof being prevent the fuperficial feorification, deprive it likewile

welded.
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of this valuable property : which maybe reftored again,
by fuffering the iron 1o refume its vitrecous afpeét ;
and, in fome meafure, by the interpolition of foreign
vitrefcible matters ; whilit nonc of the other metals will
unite inthe fmalleft degree, even withits own feoria.

Iron expands the lealt of all merals by heat. In the
att of fulion, inflead of continuing to expand, like the
other metals, it fthrinks; and thos becomes fo maoch
more denfe, as to throw up fuch part as is unmelted to
the furface ; whillt picces of gold, filver, copper, lead,
or tin, pur into the refpective metals in fulion, fink
freely to the bottom. In its return to a conliftent
ftate, inftead of [hrinking like the other metals, it
expands ; fenlibly rifing in the veilel, and affuming a
convex f{urface, while the others become coneave. This
E,mpcru, firlt obferved by Raumur, excellently fitsic

r receiving impreflions from moulds. By the in-
creafe of bulk which the metal receives in congelation,
itis forced into the minocelt cavities, (o as to take
the imprellion far more exaltly than the other metals
which (hrink,

Iron is diffolved by all the metals made fluid, ex-
cept lead ; though none of them at fo powerfully up-
on it a5 gold : but, as Cramer obferves, if the iron
containsany portion of fulphur, it can fearcely be made
to unite at all with gold. ;

Among the femimerallic bodies, it is averfe ro an
union with mercury ; nomethed of amal amatin%:hcfc
two having yet been difcovered ; thon g%n quickflver,
in certain cireamitanccs, feems in fome fmall degree
to act upon it. A plate of tough iron, kept immerfed
in mercury for fome days, becomes brittle ; and mer-
cury will often adhere to and coat the ends of iron

elftles ufed in tritorating certain amalgams with faline
Mr Jones has alfo difcovered, that by plun-
ging iron, while heated to an intenfe white heat, into
mercary, the latter will adhere to the furface of the
iron, and completely filver it over.

Next to mereury, zine is the moft difficaltly com-
bined wichiron ; not from any nataral indifpofition te
unite, bur from the zing being difficultly made to {u-
ftain the hear requifite. The mixture is hard, fome-
what malleable, of a white colour approaching to that
of filver. Regualus of antimony, as foon as it melts,
begins to adt on iron, anddiffelvesa conliderable quan-
tity. If the regulus be ftirred with a iron rod, it
will mele off a part of it. Arfenic likewile cafily
mingles with iron, and has a ftrong areraction for it ;
forfagkiug all the other metals to unite with this. It
rendersthe iron white, very hard, and brinle,

"This metal is the bafis of the fine bloe pigment, cal-
led, from the placewhere it was firft difcovered, Ber-
fin or Prufianblue. ‘This colonr wasaccidentally dil-
cevered abont the beginning of the prefent century, by
a chemiit of Berlin, whe, having locceflively thrown
upon the ground feveral liquors from his laboratory,
was much [arprifed to fee it fuddently (tained with a
beautiful blue colour, Recolleftinz what liguors he
had thrown our, and obferving the fame cffeéts from
a limilar mixtore, he prepared the bluc for the ufe of
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painters; who found that it might be fubflituted toul-
tramarine, and aceordingly have ufed irever finee.

Several chemifts immediately endeavoured to dif-
cover the compofition of this pigment; andin the year
1724 Dr Woodward publithed the following procefs,
in the Philofophical Tranfadtions, for making ir. + Al-
kalize together four vunces of nitre, and as much tar-
taras is diredted for charcoal (n® 779). Mix this alkali
well with four ounces of dried bullocks bloed ; and put
the whole in a crocible covered with a lid, in which
there isa fmall hole. Calcine with a moderate hear, till
the blood be reduced toa perfeét coal ; thar is, «ill it e-
mits no more fmoke or flame capableof blackening any
white bodies thar are cxmfcd to it. Increafe the
fire towards the end, fo thar the whole matter con-
tained in the crucible fhall be moderately, bur fen-
fibly, red.

¢¢ Throw into two pints of water the marter con-
tainedin the crucible, while yet red, and gave it half
an hour’s boiling = decant this firflt water i and poar
morc upon theblack charry coal, till it becomes almoft
infipid. Mix together all thefe waters ; and reduce
them, by boili.nF, to about two pints.

¢ Dilfolve alfo two ounces of martial vieriel, and
eight ounces of alum, in twe pints of boiling warter.
Mix this folation when hor with the preceding lixiviom
alfo hot. A great effervefcence will then ﬁc. made :
the liquors will be rendered tarbid ; and will become
of a green colour, more or lefs blue; and a precipi-
tate will be formed of the fame colour. Filtrate, in
order to {eparate this precipitate ; upon which pour
fpiric of falt, and mix them well together ; by which
means the precipitate will become nfga fine blue colour.
It is neceflary to add rather too much ot the fale than
too little, and till itnolonger increafes the beanty of
the precipitate. The next day walh this blue, till the
watercomesoff from it infipid; and then gently dry ir."

Mr Geoffroy was the firlk who gave any plaufible
theory of this procefs, or any rational means of im-
proving it. He obferves, that the Pruflian blue iz no
other than the iron of the vitriel revived by the in-
flammable matter of the alkaline lixivium, and per-
haps a little brightened by the carth of alumy; that the
green coloar proceeds from a part of the yellow fer-
ruginous clax, or ochre, nnrevived, mixing with the
blue; and that the fpiric of falt diffolves this ochre
more readily than the Llue part; thoogh it will dif-
folve that allo by long ftanding, or if ufedin toolarge
quantity. From thefe principles, he was led to in-
creale the quantity of inflammable matter ; that there
might be enongh o revive the whole of the ferrugi-
nous ochre, and produce a blue colonr ar once, with=
ountthe ufe ofthe acid fpirit. In rhis he perfectly fue-
ceeded ; and found, ac the fame time, that the colove
might be rendered of any degree of deepnefs, or ligh-
nefs, arpleafore. .If the alkali is calcined with twice
irs weight of dried blood, and the lixivium obrained
from it poured into a folution of one part of vitriol te
fix of alum, the liguor acquires a very pale biue co-
lour, and depofits as pale a precipitate.  On adding
more and more of a frefh folution of vitriol, the co-
lour becomes decper and deeper, almoft to blacknefs.
He imagines, with grear probability, that the blue piy-
ment, thus prepared, will prove more durable in the
air, mingle more perfeétly withother colours, and be

lefs
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tron.  the precipitate is entirely dilfolved, and the whole af-

——— fiimes a yellow colour. 7. Solution of cobalt lets

fall a4 brownilh yellow precipitate, which is not dil-

folved by adding more of the precipitating liquor,

neither is it foluble in acids. Dy diitillation the co-
louring matter goes over into the receiver.

Tnvel Laltly, our author undertook an inveltigation of the

tion ,;g;: conftitwent parts of the colouring matter itfelf; and

conitituent in this he lueceeded in fuch a manner as mull do bo-

part of the nour to his memory, at the fame time that it promiles ta

colouring e g real and lafting improvement to fcience, by fhow-

makter. ing a method of preparing this valuable pigment with-

out that naufeous and horrid ingredient, bluod, which

Teifamma- 18 10w ufed in great quantities for that purpofe.—His

hility of the firit hint coneerning this matter feems to have been

colouring taken from an obfervation of the air in his receiver

matter.  accidentally taking fire from the neighbourhood of a

candle. It burned without any explofion, and he

was able to inflamc it feveral times fucceflively. Wilh-

ing to know whether any fixed air was contained in

the colouring matter, he filled a retort half full of

the liguor containing the colonring matter, and ap-

plying a receiver immediately after, gave the retort

a brifk heat. As foon as the receiver was filled with

thick vapours of the colonring matrer, he disjoined i,

and, inflaming the vapoor by-a little barning fulphur

introduced into the cavity, found that the air which

yig6 remained threw down a precipitate from lime-water.

Anmf acid ¢ Hence (fays he) it may be concluded, that the aerial

and phlo- acid () and phlogiften exift in this colouring matter."

gilton fup-  Jr has been aflerted by feveral chemiils, that Praf-

pofictio. . fian blue by diftillation always yilds volatile alkali.—

" To determine this, Mr Scheele prepared fome exceed-

Proffian  ingly pure from the precipitating liquor abovemen-

blue yiclds tioned and green vitriol ; diftilling it afterwards in a

walatile n__i.- glals rerort, 1o which he adaprud a receiver contain-

kali by di- juo 3 Jittle diftilled water. The operation was eon-

fllation. pintied 1ill the retort became red-hot. In the re-

ceiver was found the colouring matter and volatile

,alkali, but no oil ; the air in the recciver was im-

pregnated with aerial acid, and the fame colouring

r1gf  matter; the refiduom was very black, and obeyed the

Appeiran- magnet. On fubititoting, inftead of the Pruifian blue,

ces on di- the precipitates of other metallic fubftances preci-
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filling o~ pigared bv the Proffian alkali, the refults were:
;'::;E“' 1. The yellowifh brown precipitate of cobalt yicld-

thrown €4 the very fame products with Pruffian blue it-
down by felf ; the refidunm in the retort was black. 2. The
Prufian  yellow precipitate of copper took fire, and emitted,
alkali.  from time ro time, fparks during the diftillation, It
produced little colouring matter, but a greater quan-

tity of aerial acid and volatile alkali than had been ob-

tained by the former precipitares. A fublimate arofe

in‘the neck of the rerort, bat in too fmall a quantity

gito make any experiment ; the refidunm was reduced
copper. 3. The precipitate of zine yielded the fame

with Proffian bloe. 4. Thar of filver yielded Jike-

wile volatile alkali and fixed air, bot chiefly colour-

ing matter; a fullimate containing fome filver arofe

into the neck of tre rerort; the refidunm was reduced
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filver. §. Calx of mercury cryftallized by means of  [Iron.

the colouring matter, yiclded fome of that mattery

but fearce any mark of volatile alkali. Some mercury,

with a portion of the original compound, arofe in the

neck of the retort, : 1199
From thefe experiments Mr Scheele coneluded, that fnpredicnm

the colouring matter of Pruffian blue was compoled contained

of volatile alkali and an oily matter. He was con- in the co-

firmed in his conjectore, by obuaining Pruffian blue 27FCF
from green vitriol and {pirit of harthorn recently di- ¥
ﬂillc;dg on the addition of mariatic acid. The fame

produét was obtained by means of the volatile fpiric

drawn from ox"s blood ; fo that nothing now remain-

ad, bot to imitate thele patural procefies by artificial- 1.4
ly combining the two ingredients wgether.  For Unfucci-

this purpofe he diftilled a mixtare of volaile falr ful st
and unétnous eil ; a mixture of the fame slkali witl tempts to
animal far, and with oil of twrpentine ; a mixture of P""".Pﬁ“r,'ljt
quick-lime, fzl ammoniac, and anxunge, with others 15T
of a fimilar kind ; but in vain, He began therefore to
conclude, that as long as the volatile alkali contained
any water, it conld not enter into an union fidliciently
intimate with the other principles to form the eolour-
ing matter; and finding alfe that the coal of blood,
mixed with falt of tanar, yiclded very pood liziviem
fanguinis, he concluded that no oily maticr was ne-
cellary for the fuccefs of the experiment. T
Thus was. our author led 1o make the follow= True me-
ing decifive trials, which at once accomplified his thed of
purpofe, and fhowed the cruth of the principles he Liad forming its
affumed. Three table-fponfuls of charcoal powder
were mixed with an equal quantity of alkali of tare
tar, and the mixture put into a crucible. A fimilar
mixtare was put into another crucible, and Loth put
into a fire, and kept red-hot for about a quarter of an
hour. One of them was then raken our, and the
contents thrown, while perfeétly red-hot, into eight
ounces of water. At the fame time he pur into the
other quynd®y an cunce of fal ammoniac in finall
picces,fugnating the whole britkly wegether, and
taking care at the fame time to pulh the fal ammo-
niac down towards the bottom of the crucible, which
he replaced in the fire. Obferving in two minutes af-
ter, that no ammeniacal vapours arofe, the whole
mafs was thrown, when red-hot, into cight ounces
of water, The former lixiviem, into which no fal
ammeniac had been put, yielded no Proffian blue ; but
the latter (howed II!::] fame phenomena with the belt
lixivium fanguninis, and produced 2 great quantity of
blue. By mixing |;1um xpo with the alkali inflcad
of charcoal, a tolerable lixivium was obtaned, 1202
“ From thefe experiments (fays Mr Schcrlr:;l, it Volatile ale
appears, that the volatile alkali is capable of uniting kali capa-
with the carbonaccons marter, after 1t has been fib- ble of uni=
tilized by a firong heat ; that it thus acquires the re- ting with
markable property of combining fo firmly with falt of th;’f'““"
tartar as to be able ro fuftain the moft violent degree :?k:'lim;udu
of heat; and when this lixivium is diffolved in water, yo fuflain a
there is obtained lixivinm fanguinis, as it is called.— great de-
It is mow ealy to explain what happens in the diftil- gree of
Y latiop heat.

- () This reafoning feems not to be fufficiently conclufive ; for late experiments have fhown that inflamma-
tion is generally attended with the produétion of fixed air, which could not be proved o have an exificnce ejs

ther in the materials or common atmo{phere before,
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Liead.

expofure to the flame.  The degree of heat neceflary

=== for converting it into minium is berween 6oo and 700

1214

Litharge.

1315

Phenome-
fa with o-

ther me-
tals.

of Fahrenheit.

If inftead of keeping this calx in a continued mo-
derate heat, it be fuddenly fuled, the matter then puts
on a foliated appearance, changing (o a dull Kind
of brick-colonr when powdered, and is then called £-
tharge. Moft of this fubftance is produced by refining
filver with lead (fee Revining ) s and is of two Kinds,
white and red. Thefe two are diftingnifhed by the
names of litharge of gold, and litbarge of filoer. The
moft perfet is that called Jitharge of pold ¢ the pale
fore contains a confiderable proportion of lead in its
metallic ftate; and even the highelt coloured licharge
is feldom free from a little metallic lead, difcoverable
and feparable by melting the mafs in a crueible; when
the lead fublides ro the bottom.

Lead mingles in fufion with all the metals except
iron, with which ic refafes any degree of union as
long as the lead preferves its metallic form. On con-
tinuing the fire, the lead, fcorifying or calcining, ab-
forbs the phlogiftic prineiple of the iron, and confe-
quently promotes the caleination of that metal ; both
being at length reduced to calces. The fulible calx of
lead eafily unites with the calx of iron, and both melt
together into an opaque brown or blackith glafs. Cop-
per does not unite with melted lead till che fire is rai-
fed fo high as o make the lead (moke and boil, and
of a bright red heat. Pieces of copper, now thrown
in, foon diffolve and difappear in the lead: the mix-
ture, when cold, is brictle, and of a granulated rtex-
ture, The union of thefe two merals is remarkably
flight. If a mixture of copper and lead is expofed
te a fire no greater than thar in which lead melts,
the lead almoit entirely rans off by iufelf; a fepa-
ration of which no other example is known., What
little lead is rerained in the pores of the copper, may
be fcorified, and melted mnr,Pb‘; a fire confiderably lefs
than is {ufficient to fufe copper. If any of the copper
is carried off by the lead, it fwims unmelted on the
furface.

Gold and filver are both diffolved by lead in a flight
red heat. They are both rendered extremely briule
by the minuteft quantity of this metal ; though lead is
rendered more dudtile by a fimall quantity of either of
them. In cupellation, a portion of lead is retained by
gold, but filver parts with it all. On the other hand,
in its cliquation from copper, if the copper contains
any of the precious metals, the filver will totally melt
cut with the lead, butthe gold will nor. The attrac-
tion of lead to copper, however ilight, is greater-than
that of copper to iron: a mixtre of copper and iron
being boiled in melted lead, the copper is imbibed by
the lead, and the iron thrown up to the top.  Silver
®is in like manner imbibed from iron by lead ; whilft

tin,-on the contrary, is imbibed from lead by iron.

If vwo mixtures, one of lead and tin, and another of

iron and filver, be melted together, the refule will be

two new combinations, one of the tin with the iron at
the top, the other with the lead and filver at the bot-
tom : how carefully foever the matter be ftirred and
mixed in fufion, the two compounds, when grown
cold, are found diftinet, {o as to be parted with a blow.

This metal is foluble in alkaline lixivia and expref-
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fed vils.  Plates of lead beiled in alkaline lixivia, have

a fmall part ditivlved, and a conliderable quancity cop- 85—
Lead, fuled

raded : the [olution ftains hair black,
with fixed alkaline falis, is in part correded into a
dark-coloured feoria, which partrlly dillolves in wa-
ter.  Exprelied oils diflolve the calees of Iead, by boil-
ing, in fuch large quantities as o become thick and
coniiltent : hence plaiters, cements for water-works,
paint for preferving nets, &ec. Acids have a greaer
atfinity with leads than oils have. If the common plu-
fter, compofed of oil and litharge, be boiled in didtil-
led vinegar, the litharge will be diffolved, and the il
thrown vp to the top. “The oil thus recovered, proves
foluble like eflential oils in fpiric of wine; a pheno-
meuon firlt taken notice of by Mr Geoffroy.

§6: T

Tae colour of this metal refembles filver, but is
fomewhar darker, [Ic is fofter, lefs claftic, and fo-
nerous, than any other meral except lead. When
bent backwards and forwards, it occalions a crackling
found, as if torn afunder. It is the lighuett of all the
malleable metals, being little more than feven times
{pecifically heavier than water. The tenacity of its
parts alfo is not very confiderable ; a rin wire of .
of an inch diameter being able to fupport only 495
pounds. :

Tin is commonly reckoned the lealt duétile of all
metals except lead ; and certainly is fo, in regard to
duétility into wire, but not in regard o extenfibility
into leaves. Thefe two properties feem not to be fo
much connected with one another as is generally ima-
gined, Iron and ficel may be drawn into very fine
wire, but cannot be beat into leaves. Tin, on the
other hand, may be beat into very thin leaves, bue
cannot be drawn into wire : gold and filver poffefs
both properties in a very eminent degree: whillt
lead, norwithflanding its flexibility and fofinefs, can-
not be drawn into fine wire, or beat into thin leaves. It
melts the moft eafily of all the metals ; abour the
430th degree of Fahrenheit’s thermometer. Heated
till almoft ready tw melr, it becomes {o brittle thar
large blocks may be cafily beat to pieces by a Blow.
The purer fort, from its facility of breaking into long
thining pieces, is called grain-tin. Melted, and nim-
bly agitated at the inftant of its beginning to congeal,
it is reduced into fmall grains or powder.

With the heat neceffary for fufion, it may alfo be
calcined ; or at leaft fo far deprived of its phlogifton
as to appear in the form of a grey calx, which may
be entirely reduced to tin by the addition of inflam-
mable matter. The calcination of tin, like thar of
lead, begins by the melred metal Jofing its brighnefs,
and contradting a pellicle on its furface. If the fire is
raifed to a cherry-red, the pellicle fwells and burfts,
difcharging a fmall bright flame of an arfenical fmell.
By longer continuance in the fire, the metal is con-
verted firft into a greyifh, and then into a perfedly
white ealx, called prity, which is ufed for polithing
glafs and other hard bodies.

The calx of tin is the moft refralory of all others.
Even in the focus of a large burning mirror, itonly
foftens a little, and forms cryftalline filaments. With

p & glafs

1 '? [ =
Tin.
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Soluble in
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Practice.

Mercary  plifhed throngh the indultry of Mr Scheele, to whom
of quick-  chemiftry in general has been fo much obliged. His
filver method is as follows :

# Take half a pound of quickfilver, and as much
Enrc common aqoatortis. Poor itintoa {mall cocur-
it with a prety long neck, ftop the monch with a
litcle paper, and put it into warm fand. Some hours
afterwards, when the acid appears no longer to adt
upon the quicklilver, the fire is to be augmented fo as
to make the folution nearly boil. This heatis to be
continued for three or four honrs, and the villel now
and then to be fhaken. Towards the end, regulate
the heat in fuch a manner that the folution (hall gently
boil for a quarter of an hour. In the meantime, dil-
folve 4% ounces of pure commen falt in fix or eight
pounds of water ; pour this folutien, (il beiling, in-
toa glals veflel, and immediately afterwards mix with
it the abovementioned folution of quickfilver, which
alfo muift be boiling, in fmall quantities at a time, with
conftant agitation. 'When the precipitate has fettled,
decant off the clear liquor, and pour hot water again
on the precipitate, with which it is to be ednlcorated
till the warer ftanding vpon it fhall be entirely tafte-
lefs. Pur the whole, obtained by thefe means, toge-
ther, filter and dry itin 2 mild hear.”
Hirite Ou this procefs it is remarked, that when the quick-
sbtaina  filver no longer effervefces with the acid, one would

edtly |ma‘ginc that a faturation had taken place. Bur this is
aturated  far from being the cafe. By increafing the heat the
m"':al“ of folution is ftill able to diffolve a great quantity ; with
YUCREEVET this difference, however, that, whereas the quickfilver
in the beginning is calcined, a grear deal of it after-
wards, in a metallic form, is diffolved, as appears
from this, that not only no more claftic vapours a-
fcend ; bue alfo, that with fixed and volatile cauftic al-
kalies, a black precipitate is obtained ; otherwile, when
the folution contains only caleined quickiilver, the
precipitate is yellow, If the black precipitate be
gently diftilled, quickfilver arifes, and there remains a
yellow powder, which is that part of the metal that
was calcined by the nitrous acid. The fire muft at
any ratcbe angmented, in order to keep the mercu-
rial calx diffolved, the compound of this meral and
nitrous acid being extremely apt to eryflallize even in
the heat., There commonly remains fome undiffolved
quickfilver ; but it is -always better' to take too much
than too little ; for the more metal the mercurial fola-
tion conrains, the more mercurins duleis is obrained at
Jaft. The quantity here mentioned ufually produces
8: ounces of mercurius dulcis. The mercurial folu-
tion muft be cautioully poured into that of fea-falr,
that no mercury may follow. Two ounces of falt
wonld be fafficient for the precipitation of all the
quickfilver ; butwhen fo fmall a quantity is ufed, it
mab]}; calily happen, that fome fuperabundant corrofive
fublimate may adhere to the preeipitate, which water
alone is incapableof entirely feparating, Among other
advantages this method of making mercurins duleis
poffefles, it is mone of the leaft, thar the powder is
much finer than any to which it can be reduced in the
comumon way by trituration, however long continued.

§8. Zrnwe
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This i= a (emimertal of a bluith white colour. It is
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the leait brittle of any of the femimetals ; and when = Zine.

amply fupplied with phlogifton, which may be done =——"

by treating it in clofe vellels with inflammable maf-

ters, it poflefles a femiduétiliy, by which it may be flar-

tened into thin plates. When broken, it appears formed

of many flat [hining plates or facets, which are Jarger

when flowly than when haitily cooled. When hear-

ed, it is verybritile; and crackles like tin, only loud- .

er, when bent. Expoled o the air, it contrafls in .,

length of time a yellowifh ruft. Its fpecific gravity, Deflagra-

according to Dr Lewis, is to thar of water as 7.%, to 1., tion.

It begins to melt as foon as red-hot; bur does not

flow thin till the fire is raifed toa white heat. Then

the zinc immediately begins to burn with an exceed-

ingly bright and beautiful flame. Kept jult in fufion,

it calcines flowly ; not only on the upper furface,

bue likewife round the fides, and at the bottom of

the crucible. If feveral picces are jufll melted to-

gether, the mafs, when grown cold, may be broken

into the fame number ; their vnion being prevented

by a yellowilh calx, with which cach pieceis covered

over, M. Malouin relates, in the French Memoirs

for 1742, that a quamity of zinc being melted fix

times, and the fulion continved fifteen hours each

time, it proved, on every repeiition, harder, more

brittle, lels fufible, and lefs calcinable ; that afier the

two firft fufions, its colour was grey ; after the third,

brown ; and after the fourth, black; thar the fifth

rendered it of a flate-blue; and the fixth of a clear

violer. 1241

So violent is the deflagration of zine, that the whole Flowers of

of its calx is fublimed by it, in the form of light flocks zine.

of wool ; which, however, are eafily reduced 10 a

fine powder. Thefeare ufed in medicine, and reck-

oned an excellent remedy in epileptic cafes. When

once fublimed, theyare by no means capable of be-

ing elevated again by the moft violent heat. In a

heat far greater than that in which they firft arofe,

they fuffer no alteration ; in a very vehement one,

they melt, according to Henckel, into a femiopaque

green glafs. Vitrified with borax, they give a grey,

or brownifh, glafs. Erom the brightnefs of the Hame

of burning zine, and the garlic fmell which it is faid

to emit, fome have concluded that zine contained the

pholphorine acid ; which, from fome other cirenm-

ftances, is not altogether improbable, 1242

The flowers of zine have been thought very diffi- Dr Lewie's

eultly, or not at all, reducible to their metallic form method of

by an addition of phlogifton. But Dr Lewis obferves, reducing

that this difficulty proceeds not from their unfitnefs to be Hhems

reftored into the form of zine, bat from the volatility of

the femimeral, which eccafions its bein difﬂpamdy in

fumes, if the common methods are made ofe of.  All

calces, thefe of iron excepred, require a greater hear

for their fufion than that in which the metal itfelf

melts; and as a full melting heat is the greateft that

zine can fuftain, it bornsand caleines the inftane of

itsrevival, if the air is admirted; and in clofe veflels

efcapes, in part ar leaft, through their pores. On

mixing flowers of zine with powdered charcoal, and

urging them witha ftrong fire in acrucible, a defla-
ration and frefh ublimation enfue : fufficient marks

that the zinc has been reduced to its metallic form ;

for as Jong as it remains in the flate of calx, peither

of thelc cffedts can happen. If the vellel is fo con-

trived




































Practice.

Platina, forin; whereas the mineral alkali was fpontaneonfly
caleined : and though, in equal quantities of thefe two
alkalies, rhe purely alkaline parts are as 3 10 2, yet
three parts of vegetable alkali faturated only 1.71 of
this aqua-regia, while two of the mineral alkali took

1190 upabour 2.6,
Eeffe@ds of The volatite alkali firlt throws down this meral in
the volatile 3 faline form ; the grains fometimes diflin&ly oflo-
hedral. Their colour is red when thdt of the folution
isfo, but yellow when the folution is more dilute.
After [aturating the {uperabundant acid, the fame al-
kali precipitates the platina truly calcined. This pre-
cipitate is dillolved in water, though with difficulty,
and may be reduced to more regular cryltals by eva-
poration. ele are diffolved by the mineral alkali;
bot hardly any figns of decompofition are to be ob-
Jderved, unlels the yellow folution, evaporated to dry-
nels, be again diffolved in water; for then the metal-
lic calx refls ar the bottom, and the folution iz de-
prived of its yellow colour. The vegetable alkali has
fcare any effe® in this way; for, after repeated ex-
ficcation, the folution remains clear and yellow : but
here probably the fixed alkali takes the place of the
volatile; for in larger quantitics, and efpecially when
the cauftic vegerable alkali is made nfe of, the mixwre
T3t fimells of volatile alkali. ;
Platins The volatile alkali, fatarated with any acid, pre-
partly pre- Cipitates the platina in the fame manner as the vege-
cipitated  table alkali in combination with acids : bur thefe nen-
by ncutral tral falts precipitate only a determined guantity of pla-

falts. tina; for after their effeft has cealed, the liquor lets
fall a pure calx of platina on the addition of vegerable

ry3s  OF volatile alkali.
Triple falts  The calx of platina precipitated by mineral alkali,
formed z and then diffolved in any imple acid, hows nearly the
shis metal. fame phenomena with volatile alkali as with the vege-

table alkali.  Whence (fays Mr Bergman) we may
conclude, thar platina diffolved in acids forms ac firft,
both with the wolatile and fixed vegetable alkali, a
triple falt, difficult of folution, and which therefore al-
moft always falls to the botom unlels the quandy of
water be wery large.”” Calcareons earth, whether ae-
rated or canitic, produces the [ame phenomena as the

1333  mineral alkali, withour any cryltalline appearance.
Platina the . Platina has been remarkable ever fince its firlt dif-
moft infu- covery for being the molt infufible fubftance in the
Hﬂ‘::“": world.  Mellrs lﬁzc ner and Beaumé kept it in the
the world, Molt violent heat of a glafs-houfe furnace for feveral
days withont perceiving any cther alteration than that
its grains adhered flightly to each other; but the ad-
hefion 'was fo flight that they leparated even by touch-
ing. In thefe experiments the colour of the platina
became brilliant by a white hear, bur acquired a doll
rey colonr afier it had been heated for a long time,
ey obferved alfo, thatits weighe was conftandly in-
creafled; which nndounbtedly arofe from the calcination
of the iron it contained. Dr. Lewis, after various at-
tempis to fofe platina, found himfelf unable to fuc-

1334 ceed even in a fire which vitrified bits of glafs-houfe
Firft melt- Pots and Heflian crucibles. Meflrs Macquer and
ed bya Beaumé firft melted this refraflory metal with alarge

burning  burning-glafs, 22 inches diameter and 28 inches fo-
mirror. cus. The power of this (pecolum was almolt incre-
dible, and far exceeded whar is related of the lens of
Tichirnhaufen or the mirror of Villette. Iis general
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effefts are related onder tMe anicl Braxrxe-Glafi. Platina.
And as platina refifted this intenfe hear more than fix
times as long as the moft unfulible fubfiances formerly
known, it appears to require a fire as many times 4.0
ftronger to meleir. It has been found, however, ci- pay be vi-
able not only of fufion but of virrification by the e- wificd by
f:ﬂri-:' fire; and that it may alfo be melted by fire ex- eledric
cited by dephlogifticated airs but M. de Lifle was the fire.
firlt wlio was able w melr it with the hear of a com- 1338
mon forge when expofed to the blaft of a double bel- Tts precipi-
lows in a double crucible. Thus its real fpecific gra- tate fufible
vity began firlt to be known. Itmult be obferved, W * S
however, that this fufion was not performed on com- Mo "R%
mon plarina, but on fuch as had been dilfolved in aqua-
regia and precipitated by means of fal ammoniae,
M. Morvean repeated the experiment, and from 72
grains of plaiina obtained a regulus weighing s5o%;
which feemed to have undergone a very imperfect fu-
fion: for it did not adhere to the erucible or take its
form, but feemed to be merely platina revived, Iisfpe-
cific gravity was alfo found to be no more than ro.045 ;
but it was nearly as malleable as filver ; and when it
had been fufficiently hammered, i1z {pecific gravity
was augmenied to no lefs than 20,170, which is more 4455
than that of geld itfelf, M. Morveau fonnd that he This preci-
could melt the precipitate with different fluxes, fuch pitate, or
as a mixture of white glafs, borax, and charcoal, and c¥en crode
a mixiore of white glafs and neuwtrdl arfenical falr : itl:?:’jﬁ:
and that the regulus thos obtained was more complete- aﬂ‘uf’cm{‘;
ly fuled, buc was not malleable, and obeyed the mag- of Auxes
ner; bor the regnlus obtained withoar addition did
not fhow this mark of containing iron.  Healfo found,
that by means of the abovementioned flux of white
glafs, borax, and charcoal, he could melt crade pla-
tina. Since that time the fufion of platina hias been
accomplifhed by various chemilts, and with different
floxes; and in proportion tothe degree of purity to
which the metal has been reduced, iis fpecific gravity
has alfo increafed; fothat it is now fertled ar 23,
that of fine gold being 19, AL
Though Dr Lewis could not accomplith the fufion ﬁnuﬁd by
of platina by the methods he awempted, he was ne- Dr Lewis
verthelefs able 1o alloy it with other metals, Equal with other
paris of gold and platina may be melied together by metals.
a violent fire, and the mixed metal formed into an
ingot by pouring it into 2 monld. It is whisith, hard,
and may be broken by a violent blow; bur when
carefully annealed, is capable of confiderable extenfion |
under the hammer. Four parts of gold with one of Wiﬂiquli.
Flaiina form a compound much more fufible than the
ormer, and likewife more malleable; fothat it may
be extended into very thin plates without being bro-
ken or even (plit at the edges. Dr Lewiz remarks
alfo, that though in this cafe it be alloyed with fuch a
quantity of white metsl, it neverthelels appears no
paler than guineas ufually are, which contasin enly
one-twelfth of Glver. s
Equal parts of filver and platina melted together Witi‘ﬁl-
with a violent fire, form a moch harder and darker- ver.
coloured mafs than filver, which has alfo alarge grain,
though it preferves fome do&ility. Seven parts of
filver with one of platina form 2 compenud much more
refembling filver than the other; but fill coarfer-
grained and lefs white. From the experimeiys made
on filver, however, it appears that no perfedt union js
Aaaz formed
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Practice.

Manganefe trous acid, by evaporating the other half, fome finall
- fhining angular cryftals were obtained, fimilar to thofe
1366  procured by means of the nitrous acid.
Scarce [olu- 9. Very little manganefe was diffolved by fluoracid,
blein fluor gven after feveral days digellion. A pgrear quantity
acid, was required to form a fatarated folotion. It had ve-
ry little 1afte, and gave a fmall quantity of precipitate
with fixed alkali. Buc if a newral falr, compoled of
fluor acid and fal ammoniac, be added, a double de-
meaﬁ:i.un takes place, and the manganele is precipi-
1367 tated along with the Huor acid.
Or in phof-  TO: A drachm of phofphoric acid, digefted with as
phoricacid. mnch powdered manganele, diffolved but litle of ir;
and, though evaporated to drynefs, the refiduom tafled
very acid; but by adding more manganefle the acid
was at lalt farorared,  On adding microcofinic falt 10
a folution of manganefe, 2 decompolition takes place
fimilar to tha :é’tﬂcﬂ by the combination of Huor
1368 acid and volatile alkali.
Partly fo- _ 11. Pure acid of tartar diffolved mangancfe pardy
lublein a- inthe cold, and more effeftoally by means of hear.
eid of tar-  The whole, however, could nor be difiolved, though
Lo the acid was at laft fatorated by adding a prear quanury
of the mineral. On adding a folution of foluble tartar,
a double decompolition ok place.

Wi:ﬁ'::?ﬂi- 12. Little was diffolved by diftilled vinegar, though
culty in the boiled on manganefe; bot after diftilling ipirit of ver-
acetous,  Gigris feveral times upon it, the acid ar lalt bscame
fawrated. The folution, evaporated to drynefs, left a
deliquefcent mafs. Linle or none of the remaining
manganele was diffolved by concentrared vinegar,
e though repearedly diltilled npon it 1
!mil%clr 13. With acid of lemons the whole was diffolved

dillolved  With efferveflcence, excepting only fome white earth.
by acid of 4. Water impregnated with fixed air likewife dif=
lemons;  folved manganele, but parted with it on the addi-
1371 i i
Rkt g e tllll:n of alkali, or fpontanconfly by expofure to the
::;Tf‘,rﬁb From thefe experimenis Mr Scheele concludes, that
Brcd air, manganele lias a ftrong elefive aitraétion for all phlo-
1372 iltic fubftances: and that this auraftion becomnes
Hasaltrong ftronger, if there be prefent a menflruum which can
attraction nyite with the phlogifticated manganefe. Thus it at-
;‘:ﬂphhﬂ' trats phlogifton more powerfully than even the nitrons

:'”3 acid nfelf in the moilt way. By fatration with
Tecomes  Phlogillon, manganefe has the property of lofing its
white by black colour, and affaming a white one, which is
fawration  pnufual, the phlogifton generally communicating a
with phlo- black or dark colour 1o the fubftances with which it was
gifton.  ypieed.

Conil4  That mangancle naturally contains fome phlogifton,

fome phlo- thoogh bat wn fmall quantity, appears from evapora-

gilton na- ting a folagion of it in vitriolic acid to drynefs, and

surally.  then diltilling the mafs in a glafs retortin an open fire,

When the retore beging to melt, the acid paris fly off

from the manganefle in a fulphureous ftate, leaving the

former of its natural black eolour. By diftilling the

mafs remaining after evaporation of the nitrous foln-

tion, a green volatile mitrous acid remains, und the

1375 black calx of manganele remains as betore. A folu-

Becomes  tion of this mineral in vitriolic or nitrous acid, precipi-

infoluble in yaged by fixed alkali, retains its colour; but when cal-
E;"‘H';':'d’ cined in the open fire, again becomes hiack.

i E By lofing its phlogilton, mangincle becomes info-

o luble in pure acids; and therefore the refiduum of the

2
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abovementioned diftillations cannot be diffolved by Manganefe
adding more of the vitriolic or nitrovsacids: but if that =
which has come over into the receiver be poored back
into the retort, a folution will again take place by rea-
fon of the manganefe reaffoming the phlogifton ir had
parted with to the acid. " 1376

On this principle our author explaifis the reafon of Partial fo-
the partal folutions of this mineral abovementioned, lutions of
Part of it is diffolved, for inltance, in the vitriolic acid, ""“E“ErE
while the remainder is found infolcble. This happens :’:f:;::
(fays he), ¢ becaufe the undifolved portion has parted prigciple,
with the liule phlegifton it nawrally pofieffed to that
portion of manganele which is raken up by the vitri-
olic acid during the firlt digeftion; for without that
principle it is infoluble.”

Manganefe atrraéls phlogifton more firongly when
combined with fome acid than by iifelf, as appears
from the following experimenis. 1377

1. Levigated manganef:, digefted or boiled with a Strong ae-
folution of fugar, honey, gom arabic, hartthorn, jelly, traction of.
&c. remains nnchanged ; but on mixivg the pounded Mangancle
mineral with diluted witriolic, or pure nitrous acid, and Eh‘: mf":
then adding fome of thefe fubftances, the whale is dif- “?;‘ I-;:'t
folved, the black colour vanilhes by degrees, and the yhlogifton.
folution becomes as limpid as water.  So firong is the
artradtion of manganele for phlogiiton in thefe eircum-
ftances, that metals, the noble ones not excepted, ren- 1378
der it foluble in thefe acids in a limpid form. Con- Why the
centrated vitriolic acid, indeed, difflolves mangancfe eoncentra-
entirely without any phlogilton. ** It would be diffi. ted acid of

colt (fays Mr Scheele) to comprehend whence lhc]‘f‘:’i"l dif-
phlogifton in this cafe fhould come, if we were not g ope

certain thac feveral fubftances, which have a preat vidourad-

aitraftion for phlogifton, ean aura& itin a red hear. dition.

Quickfilver and filver, when diflolved in the pureft ni-

Jrous acid, really lofe their phlogifton, which is a con-

ftituent part of thefe metals. This appears from the

red vaponrs in which the acid arifes; and the dil-

folved merallic earth cannot be again, reduced 1o s

metallic form, till it has aequired the loft phlogifton,

which is effeéted either by precipitation with complete

merals or by hear alone. Thus manpganefe can anract

the guantity of phlogilton neceffary for its folution by

means of concentrated vitriolic acid from hear. Itis

not probable that the concentrated aeid undergoes a

decompolition in this degree of fire; for if you fatu-

rate half an onnce of this acid with alkali of rartar,

and afterwards calcine ina retort, with a receiver a

plied, an ounce and a half of powdered manganefe,

with an equal quantity of the fame viiriolic acid, then

difolve the caleined mafs in difiilled water, znd like-

wife wath well the receiver, which contains fome drops

of virriolic acid, which are zlio to be added 10 the fo-

lution, and laitly, add the fame quantity of aikali,

there will be no mark of tuperabundant acid or alkali.

Thence it may be concluded, thar the phlogifton in

the vitriolic acid, if there really exifts any in ir, con.

tributes nothing to the folution. But the manganefe

precipitated by alkali, eontains a confiderable quantity

of it; in confequence of which it is afterwards en-

tirely foluble in acids without any addition. .
“The cffects of volatile {ulphurcous acid on manga- whfﬁ,

nefc, clearly prove what has been alferted.  The man- volarile ful

ganefe attradts the phlogifton contained in this aecid, phurcous

which is the caufe of its great volatility, and which «id dif-

renders 1o
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blue; the precipitate digefled with diftilled vinegar loft
a grain and an half, which was thrown down by caaf-
tic volatile alkali.. The infoluble part being waflied

‘and digeited in diftilled water for half an hour, was

partly diffolved ; the folution was not affected by canf-
tic volatile alkali, butacid of fugar and nitrated terra
ponderofa caufed an immediate cloudinefs. Seven
rains and an half of the powder, which was infvlu-
both in acetous acid and diftilled water, were rea-
dily taken up by diluted vitriolic acid, and precipita-
ted by cauftic volatile alkali: the 16 grains laft weat-
©d, thercfore, appeared to contain, of clay 7. grains;
of felenite, fix grains; magnefia, one and a haif;
and of iron, one grain, The proportions of the dif-
ferent ingredients in the whole calcalus, therefore,
according 1o Mr Higpins, are as follows :

Grains.

Tron - = 25
Selenite - - 11

Clay E 3 7%
A.I.uh - - E
Pure calcarcous earth - 5

Acrated magnelia - = 1
Charry combuftible fubflance - .59

In all P

In this experiment, a darkifh yellow fublimate adhe-
red to the neck of the retort; the inner part next the
retort more compadt, but the reft of a lamellar fpon-
gy texture, This fublimate, when carefully colleéted,
was found to weigh 425 grains, and readily diffolved
in eight ounces of hot diftilled water. A coaly fub-
ftance was feparated from this folution by filtration,
which, when wafhed and dried, weighed ten grains,
and when expofled to a red heat burned with 2 green-
ith flame, emitting white fumes, which fmelledlike vi-
triolic fal amimoniac: the refidunm after calcination
weighed half a grain, and was of a whitifh colour:
appearing infoluble in diftilled water, but diffolving
with effervelcence in nitrous acid. Acid of fugar can-
fed a very fmall precipitation, which did not take place
until the mixture had fteed for fome time; bur cau-

-ftic yolatile alkali inftantly threw down a precipitate,

which was taken up, when walhed, by the acerons a-
cid. The quantity was too finall to be examined with
greater accuracy ; but it feemed o poffefs the proper=s
ties of magnefia. The faline folution had the colonr

fmall beer ; and, when evaporated to rwoounces, did
niot depofit any fediment, or yield any cryftals. The
black matter with which the conical tube and air vel-
fel were lined, weighed 28 grains, and adhered fo faft
to the glafs, that it was impoflible to colleét the whole
from the fragments of the glafs, When diffolved in
diftilled water and filtered, four grains of coals, fimi-
Iar to thar obrzined from the former, were procured ;
bat no figns of eryftallization were obferved after eva-
poration toone cunce, and fuffering the liquor to ftand
all night.

By this treatment the folution 2cquired the confift-

; enceof treacle ; fo thatit wasplainly notcryfiallizable,

and therefore jts analylis was plainly to be attempred
afrer a different method. It was now put into a m-
bulated glafs rerort, together with fix onneces of di-
ftilled water to waih it down. By diftillation in a fand-
bath three ounces of water were procured, which dif-
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fered in nothing from common diftilled warer, but in  Caleulus.
being coloured With a fmall quaniity of the folation ‘s=—=—

from the neck of the retort.  On changing the recei-
ver, aboutr half an onnce of liguor of the fame kind
came over, after which the diftiilation began to be at-
tended with an urinous fmell. This continued barely
perceptible for fome time ; bat when about an ounce
and an half had paffed over, it became fo very pun-
E;nt, that onr author could no longer doubt of its

ing in a canftic ftate. A {mall quantity of mild al-
kali, however, adhered to the lower part of the neck
of the retort, fome of which was walhed down by the
diftillation ; fo that the proportions I:n:uH:k(r. the two
coiuld not be afcertained. The volatile dlkaline folu-
tion in the retort had the coloar of fpirit of harifhorn,
and like it became darker coloured by the contaft of
air; on account of the evaporation of part of the al-
Kali, and the reft becoming lefs capable of fufpending
the coaly matter mixed with it.

After all the ligner had paffed over, and nethin
remained in the retort bur a fmall quantity of blac
matter, the fire wasraifed ; and. as the heat increafed,
this black fubftance acquired a white colour, with a
kind of arrangement on the furface, which was ocea-
fioned by the heat applied to the bottom of the retort
being only fufficient to raife the falt to the top of the
matter in the retort; bat as the fand became nearly
red-hot, white fumes began ro appear, which conden-
fed on the upper part of the retort, and a litdle way
down the neck. The procefs lafted until the marter
was nearly red-hor, when the fumes ceafed, and no-
thing more pafled over. The fublimate, when col-
ledted, was found to weigh 72 grains, a black porons
brittle fubftance remaining on the bottom of the re-
tort, which weighed 12 grains. This refidoum, when
expofed to a ftrong heat, emitted white fomes, with
a flight alkaline fmell ; by which procefs it was redu-
ced, with very little appearance of combuflion, to a

rey powder weighing three grains, which was acci-
dentally loft.

Five grains of this purified fublimate, mixed with-
as much quicklime, emitted no fmell of volatile alkali ;
and, when thrown upon a red-hot iron, emitted white
fumes, The fame effedt was produced by a mixture
of equal quantities of veperable alkali and fublimate.
The remzinder, confifling of 62 grains, was divided
into two equal paris; the one of which was mixed
with two ounces of diftilled water, and on the other
was poured 6o grains of vitiolic acid diluted with
half an ounce of water. Thefe two mixwres being
fuffered to remain for fix weeks, feemed to be but
little adted npon. That with vitriolic acid was then
put into a fmall matrafs, and boiled on fand for half
an hour with two cunces of diltilled water, when the
whole was taken up. The folution looked clear, and
depofited nothing en flanding. Mild mineral alkali
had no effeft upon it; bot mild vegerable alkali threw
down a copious fediment in white flocculj, which was
rediflolved by cauflic alkali, lime-water, and partly
mild mineral alkali. Phlogifticated alkali, acid of fu-
gar, and acid of tartar, had no effeét upon it. The
other portion of fublimate, which had been mixed
with diftilled warer, was very little diffolved ; but in
pouring it into a matra(s fome fmall ronnd lamps were
obfervable on the bottom of the glils. “Thefe were

fix
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filver in its merallic flate ; bur with its precipitate

amber and fopms thin oblong eryltals, radiated and accumalared

its combi=
nations.

upon one auother, from which the filver may be fepa-
rated by alkalies, by quickfilver, and by copper.

8. With copper. By along digeltion of copper with
acid of amber a green folution is obtained, which by
mixtore with commeon fale is rendered torbid, by viiri-
olic acid white, and lets fall a green precipitate on the
addition of fixed alkali. Wenzel, however, could not
obtain this precipitation by alkalies. His folution
yielded groups of green eryftals, gave a erult of cop-
per to zine, and was precipitated by liver of fulphur.

6. IWith iron. Wenzel dilfolved a precipitate of this
metal in acid of amber, and from the folution obrain-
ed fmall, brown, tranfpsrent, and (tellated cryitals.
Zinc precipitated the meral, but not alkalies. From
a ﬂigrinl;ly coloured folution of metallic iron, Porr ob-
tained, by means of alkali, a white precipitate, which
foon became yellow,.and av length green, by pouring
Water upon it .

10. With tin.  Acid of amber diffolves tin when
precipitated by a fixed alkali ; and the folution yields
thin, broad, and foliated tranfparent eryftals. Alka-
lics throw down but little from this folution ; liver of
fulphur more ; and lead, iron, or zinc, nothing.

11, With lead. Acid of amber whitens the furface
of lead in its metallie ftate, bur dees not diffolve it ;
neither can lead be precipitated from its folutions in
nitrous and marine acids by falt of amber, though this
is denied by Pou. According to Stockar, however,
it forms a white ‘rrcnipil:au with fugar of lead. This
metal precipitated by an alkali, and diffolved in acid
of amber, forms long foliated eryftals lying upon one
another ; from the folotion of which the lead may be
precipitated by alkalies in the form of a grey powder,
and by zinc in its metallic ftate.

12. Zine, in its merallic Mate, is readily diffolved by
the acid of amber ; ard by a combination with the
precipitate formed by fixed alkali, we obiain long,
flender, foliated cryftals, lying vpon one anuther. The
folution lets fall a white precipitate on the addition of
fixed alkali; but this.is denied by Stockar, who fays
that volaiile alkali produces a red precipirate,

13. Bifmuth. By means of heat, Stockar obtained
a folution of this femimeral in acid of amber, which
was decompofed by alkalies. Wenzel obtained, from
a precipitate of bifmuth prepared by means of fixed

“alkali, finall, fender, foliated, and yellow cryftals;

which alkalies cannot decompofe, thoigh black pre-
cipitates are thrown down by lead and zinc.

14. Regulus of antimony. Little or none of this fe-
mimetal, in its reguline form, is diffolved in the acid
of amber; but it attacks the precipirate made with
fixed alkali. 'This folution is very copiouilly precipi-
tated by liver of fulphor, but not by alkalies,

The combinations of this acid with gold, platina,
nickel, arfenic, and manganefe, have either been foond
impracticable, or not yer attempted ; all thofe above
deferibed are non-deliquefcent, and part with their
acid when expofed to the fire.  The eledive auraltions
of this asid, according to Bergman, are fingular, as it
adheres more ftrongly, not enly 1o terra ponderofa and
lime, bat to magncﬁ:, than to fixed alkali.

On the origin of falt of amber, Mr Keir remarks,
that it deferves to be confidered as 3 pure and di-

ftinét acid. Mo proofs have been adduced of its being Acid of

a modification either of the marine or vegetable acids; amber and

#s Mr Cornctte and M. Hermbifladi liave fuppoled., its combi-

The former, having diltilled fpirit of falt with oil of 2105

lavender, obtained an acid which finelled like falt of 540

amber, but on examination was found 1o retain the Onthe na-

properties of the muriatic acid. He alfo relates, thar, turc of the

when porifying a confiderable quantity of the falt of 2¢id of am-

amber which he had prepared himfelf, fome fea-falt ®°"

was [eparated, which in the diftillation had arifen along

with je. But this eblervation cannot be juitly applied

to how any refemblance betwixt thefe two, any more

than the fmell in the former cafe could thow ap analo-

%y berwixt it and oil of lavender. This mixwre of
ea-falt with acid of amber, however, may readily ex-

plain the miftake of M. Bourdelin already mentioned.

M. Weltrumb and M. Hermbitadt have both labonred

in vain to- convert the acid of amber inte acids of {i-

gar and tartar by frequemt diflillations with fpirie of

mitre ; and their want of fuccels confirms the acconnt

already given, that the acids of nitre and amber have'

no aftion upon each other, farther than thar the for-

mer is phlogilticated or changed into red fuomes, and

thelatter becomes whiter, Neverthelels, if MrSchecle’s

obfervation of the identity of the acid liquor, which

comes over in the diftillation of amber with acetous

acid, holds good, we fhall have the belt reafon yet

Eivcn to aleribe the origin of this acid to the vegerable
ingdom ; and when we eonfider the very ditferent

properties that are affimed by the vepctable acids,

which, however, are converiible into one another,

no reafon can be drawn from the diverfity of its pro-

perties with thofe of other vegerable acids, againtt its

having a common origin with them. Indeed the na-

taral hiftory of amber, its fimilarity to goms and re-

fins, and its involved infeéls, afford other arguments in

favour of the opinion, ‘

1X. Aeid of Arsenie.

M. Bertholler remarks upon Mr Scheele's pro- M,:;tgﬁ._-.
cefs, that during the operation a great quantity of tier'sme-
dephlogifticated air iz expelled from the aeid. ™ M. thod of
Pelletier has found another method of procuring the IFocuring
arfenical acid. He mixes common white arfenic with “:f “ﬁ“'"
nitrous ammoniac, and diftils the mixtre. At firlt .
phlogifticated nitrous acid paffes over, then the vola-
tile alkali, and laftly the arfenical acid remains in the
retort in form of a vitreous mafs, which deliquefees
inte a very denfe acid liquor, reddening fyrop of vie-
lets, and effervefcing with alkalics. Mr Macquer had
formerly defcribed this procefs, and vbferved, thar the
nitrous acid pafles over firlt, and then the volatile al-
kali ; bur was of opinion that the refiduum was no-
thing bar arfenic. He mentions a detonation which
took place in his experiment; but nothing of this kind
was obferved by M. Pelleticr: he only informs us,
that the nitroas acid was driven over with great vio-
lence, while that of arfenic united with the volaiile al-
kali. M. Berthollet, who has endeavoured 1o afeer-
tain the weight gained by the converfion of fulphar,
phelphoros, and arfenic, into acids, determines that

“of arfenic 1o be abour one-ninth of the whole. At the

fame time he obferves, that this additional weight does
not difcover the whole weight of the air contained in

the
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Praéice.
Vdentity of fugarinto the acetons aeid bgt’nl: procefles above de-
the vege- feribed, it feems probable thac thefe alfo contain the
tabled=  fme common bafis; which, being united with a de-
fi"_;___, termined quantity of pure air, forms acid of tartar ;
with a larger quantity, acidof fugar; and with a (il
larger, the acetous acid,

# An inflammable fpirit is faid 1o appear at the end
of the diftillation of radical vinegar from verdigris,
MNow, if the ardent {pirit were contained in the verdi-
gris, as it is more volatile than the acid, itonghe wo
come over ficlt ; bat as it appears only towards the
end of the diftillation, it feems o be formed during
the operation ; and I imagine, thar the metal, when
almoft deprived of its acid, actradts fome of the air of
the remaining acid ; and the part or bafis of the acid
thus d:priv#g of its air becomes then an infammable
fpirit, and in fome cales an oil appears. But as the
quantity of acid thus decompofed is very fmall, and
little air of confequence remainsunited with the me-
tallic part of the verdigris, the copper appears rather
ina metallic than calciform {tate afier the operation.
But zine, during its folution in concentrated vinegar,
decompoles the acid as it does the vitriolic and other

1545  ftrong acids, and accerdingly inflammable vapours are
Sulphure- nroduced ; and what is remarkable, thefe vapoars have
""’b‘l““"““'a {ulphureous fmell. Iron always, during its folution
":“r: I:r: in concentrared vinegar, produces an expulfion of in-

uced from flammable vapours ; which, however, do not explode
it like inflammable gas.

1546 £ We mult notimagine that we are yet able to ex-
Ofthe con= plain completely what paifes in the acetous fermenta-
““"":;. pe ti0N, or that the acetous acid is a compound of mere
B o <™ fpirit and pureair. Befides this combination of fpirit

5 2= ii pu et Aot

i and air, it is obferved, thata precipitation always takes

place before the fermentation is completed, of fome
mucilaginous matter, which difpofes the vinegar to
putrefy, and from which it therefore onght to be care-
fully fi ted. Stahl affirms, that withour a depo-
fition of fuch fediment, vinegar cannor be made from
fugar, wine, or other juice. Befides the matter that
is depofited, probably as much remains in the liquor
as can be difolved therein ; for, by diftillacion, much
of a fimilar exeraftive matrer is left in the rerorr.
What the nature of this matter is, and how it is form-
ed, has not yer been examined. Thoogh diftillation
frees the acid from much of this extrafive fubftance,
yer we have no reafon to believe thar we have ever ob-
tained it entirely free from inflammable matcer; as
jtretains it even when eombined with alkalies and
with metals, When fugar of lead and other acetous
falrs are diftilled with a {trong heat, the fubftances re-
maining in the retort have been obferved to poiflels the
properties of a pyrophorus; and this will happen
wharever pains have been taken to purify the vinegar
employed. See the article Pyrornorvs. This a3
fhows the exiftence of an inflammahle master in this
acid ; and which may perhaps be effential in its com-
pofition, and necellary to its propertics. Although
fermentation is the ulial mode of obtaining acetons
rious che- acid, yet it appears from the inflances obferved by
mical pro= latter chemifts, that it is not effential to its formation,
eefles.  bar tharit isalfoformed in varinus chemieal procefles ;
and the acid obrained by diftillation from woods,

wax, &c. are wery analhoons ¢o vinegar.  Tranpears

alfo on treating the acid of fugarwith nitrous acid, as has

1544
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been obferved both by Welirumb and Schecle.  The Addition
latter further acquaints us, that he obtained it in ana- to Seck. L.
lyling a wallow like oil, which remained undiffolved i 20
upon digefting ftarch in nitrous acid, As acid of [u-

gar alfo may be obtained from a variety of animal fub-

ftances, and as this acid is convertible into the ace-

tous we have one reafon more added 1o many others,

to prove that the matters of vegetable and animal fub-

ftances are not capable of any chemical diftinétion."

XVIIL Apprrvoxte Sedr. L § 20. concerning the volati-
drty gf a Mixture of Marive and Niraous Aeips. Eop

Tri1s is much lefs fenfible when the acids are weak How tode-

than when they are concentrated. On mixing the priveagua=
two when moderately finoking, and which had remain- "E‘.lﬁ 1%
ed for a long time feparate withour occafioning any **°H4¥:
difturbance, a valtly fmoking aqua-regia has been pro-
duced, which would either drive out the ftopple, or
burft the borde in warm weather. On digilliu a
pretty ftrong nitrons acid from fal ammoniae, M.
Beanmne obferved, that the vapours which came over
were fo exceedingly elaflic, thae notwithitanding every
precaution which could be taken in fuch a cale, the
diftillation could not be econtinued. By lewing this
clcape, however, Mr Cornette obferved, that the
diftillation of thele two fubftances may be carried on
to the end withont any inconvenicnce, and the aqua-
regia will then be no longer troublefome.

XIX, Tesr for Acrps and Arxaries.

TaEe general method recommended for difcovering
a fmall quantity of acid or alkali in any liquid, is by
trying it with any vegerable blue, fuch as fyrup of
violets ; when, if the acid prevails in the liquor, the
fyrup will acquire a red colour, more orlefs deep ac-
cording to the quanticy of acid; orif the alkali pre-
vail, it will change the fyrup green in like proportion. 1549
Sinceche late improvements in chemiftry, however, the Inaccuracy
fyrup has been found deficient in accuracy, and the of the com-
infufion of turnefole, or of an artificial preparation on tefts
called litmus, have been fubltituted inftead of it
The infufion of litmuos is blue, and, like fyrup of vio-
lets, becomes red with acids. It is fo feniible thar it
will difcover ene grain of oil of vitriol thongh mixed
with 100,000 of water. Unfortunately, howtvcr, this
infufion does not change its colour on mixture with al-
kalies ; it is therefore neceflary to mix it with jufl as
nuch vinegar as will turn the infufion red, which will
then be reftored to its blue colour by being mixed with
any alkaline liquor. The blue infufion of litmus is al-
fo a teft of the prefence of fixed air in water, with
which it turns ved, as it-does with other acids.

The grear fenfibility of this teft would leave very
little reafon to fearch for any other, were it always an
exadt teft of the point of faturation of acids and alka-
lies ; but, from the following faf, this appears to Mr
Waltto be dubious. A mixere of phlogifticated ni-
trous acid with an alkali will appear to beacid by the
teft of litmns, when other tefts, fuch asthe infafion of
the petals of the fcarlet rofe, of the blae iris, of vio-
lets, and of other flowers, will Mow the fame liquor o
be alkaline, by turning green fo evidently as 1o leave
no room te doabt.

When Mr Watt made this difcovery, the fearler ro-
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T A B L E, fhowing the Manner in which Natural Bodies, confidered in a Chemical View, may be
divided into Claffes; with their feveral Subdivifions; their Properties defined; and the Manner in

‘which they are obrained, pointed out.

NATURAL BODIES, confidered as the Objells of Chemifry, may be divided inte the following Claffes, viza
1. SaLys. 2. EapTns. 3. METALs, 4 INFLAmMnABLES. §. WarERs. 6. AIgs,

» I. SALTS.

]'ll;jﬂzs's are folable in water, fapid, and not inflammable. They are either Acips or Argaries.

L. Aerps are diftinguithed by turning fyrup of violets red, or forming with alkalies neatral falts; and are fuppofed to com-
filt of dephlogifticated air condenfed, as their acidifying principle. The differcnt acids yet known are,

1. Fitriclic, fived. The moft ponderous of all flids next te mercory, the moft fixed in the fire, and the mofl powerful asa
folvent of all the acids. Obtained chiefly from fulphur by inflammation,

2, Vitriolie, volatife. Obtained alfo from fulphar by inflammation; air being admitred during the procefs. It afts lefs pow-
erfully as a folvent than when in its fixed ftace.

3. Nitrous or Aguafortis » a volatile fluid, generally met with of a reddifh colour, and emitting noxions fumes, when in its eon-
centrated flate ; though this is found not to be eilential to it, but -;-u-ingh to a mixwre of phlogifton. In its pure ftate it is al-
moit as colourlefs as water, and fmokes very little. Itis next in ftrength to the vitriolic acid, and obtained chiefly from nitre.
It confifts of dephlogifticated and phlogifticated.air condenfed, and may be obtained by taking the elefiric fpark fora leng
time in a mixture of thefe. By uniting with [ome metals iv appears to be converred into volatile alkali.

4. Muriatic, or fpirit of fra-fale. A voldiile fluid, generally of a fine yellow colour ; though this alfe is owing to the admix-
ture of -foreign fubftances, generally of iron. Inferior in power to the former, and obtained from fea-falt. Natarally this acid
feems to be in an acrial ftate, bat eafily contraéts an union with water. On mixture with manganefe, it is wholly converted into
a yellow, and almoft incondenfible vapour, called dephlogifiicated [pirit of falt; but which, on mixture with inflammable air, re-
coinpofcs the marine acid. \ y

§. Flugr acid. Obtained from a fpecies of fpar: haslittle acid power, but is remarkable for its property of corroding glafs.

6. Acid of borax, or fedative falt. Obained from borax in the form of fcaly cryftals; found alfo naturally in fome waters in Italy,
and in certain minerals in other countries.

9. Acetous acid, Obtained by allowing any fermentable liquor to proceed in the fermentation till paft the vinous flate. It is
much lels corrofive, and lels powerful as a folvent, than the vitriolic, nitrous, or marine acids.

8. Acidof tartar. Procured from the hard fubftance called #artar, depofited on the fides of wine veflels. :

9. Aeid of figar. Found naturally in the juice of forrel, and procured artificially by means of nitrous acid from fugar and a grear
variety of other fubftances. Ailumes a dry form. _

vo. Acid of phofphorzs.  Obtained artificially from urine, and in large quantity from calcined bones ; found naturally in fome kinds
of lead.ore; and in valt quantities in Spain united with calcareous eartly  Aflumes a folid form, and melts into glafs.

11, Acid of ants. Procared from the animal from which it takes its name, by expreffion or diitillation, in a fluid form,

12, Aeid of amber. Obuained ina folid form from amber.

£3. Acid of arfenic.  Obtained from that fubftance by means of nitrous acid. Is extremely fixed in the fire.

14. Acid of wolybdena. Procured from that fubftance by means of nitrousacid. Refembles a fine white earth.

1§, Acid of lapis ponderofies, tungflen, orwolfram. Obtained as anacid, per fz, from thisfubftance by Mr Scheele ; but its real aci.
dity is denied by other chemiits. Isin the form of a yellow powder.

vh, Aid gfmm_ Obtainedin a fAnid form from that liqoor.

17. Acid of fiugar of milk. Obrained in form of a white powder, by means of nitrous acid, from fugar of milk,

18, Lithifide acid ~Obtained in a folid form from human caleulus, by meansof nitrous acid.

19, Acid of benzoin, Obtained in a folid form from thar gam by fublimation or lixiviation with quicklime.

g0. Acid of fomons, - Obtained from the juice of that frni&y cryftallization.

a1. Schaceons acid, or acid of fat, Obtained in a fluid fate from fuet by diftillation.

23, Asid of citrons. Obtained in a fluid ftate from the juice of that and other froits.,

23. A-id of apples. Obuained ina fluid fate from the juice of apples and other fruits.” :

24. Avid of forrel. Obrainedin a folid form from the juice of that plant; the fame with acidof fugar.

1. Aixarres. Thefe tarn {yrap of violets green, and with acids form neutral falts.  They are,
1. Fixed vegetable, or Pot-afh. Always obtained from the afhes of burnt vegetables,. A deliguefcent fait.
2. Fixed foffife. A folid cryftalline fal, fometimes found native, asthe natrum of Egypt; and fometimes by burning fea-

weed as kelp. : .
3. Volatile, biained from fal ammoniac, from the foot of burning bodies, and from the putrefaftive fermentation. It s

= paturally in the ftate of an inyifible and elaftic vapour; conftitnting a fpecics of acrial fluid, and confifts of phlogifticated and.

i ¢ air,
fadsmmkby Acips, by their union with other bodies, form
Rt Sz Earriy Sarrs. MeTarire .SAr.rx.. Essextrar Sares.

Thefe are always compofed of Compofed of an acid joined to: Formed of an acid and mewl. Obtained from vegerables, and
#h. acid>and:an alkali, and an earthy bafis, as alum and The principal of thele are-  comtain an acid joined with
¢ of many diffeceni Slads, gypfum. Sce the following vitriols ; the others may be the juices of the plant in a
as may be feen in the fol-  table. feen in the following table..  particular manner not to be
Sesing table, - - imitated by art. Tothefebe-

long fugar, manna, honey, .
aud others of that fort.

1. EARTHS..
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Tiw., A corroded powder. By the ordinary means of folution.
Corper. By dino.

METALS. Lean. A floid folution. By ditte. This ftains hair black. Ahoke o
Inon*®. A blood-coloured folution. By dropping a folution of iron in the nitrous acid, into an alkaline ligiviam.
Mercury®. A fluid folutien. After precipitating it from acids ; if the alkali is in too large proportions, it

then diffolves it, efpecially if the alkali has been caleined in contadt with the flame.

[Zinc*. By folution, after having precipitated it from the nitrous acid.

Bismurn®*. By folution, afier having precipitated it from the nitrous acid. 2

[ Kermes mineral. By diflolving antimony in an alkaline lixiviom, filtering, and allowing it to

ftand in a cool place till it precipitares. e, bt ;

Golden fidphur of antimony. By diflolving a crade antimony in an alkaline lixiviom, and preci-

b pitating by an acid. ! i

epar antimonii. By deflagrating crude antimony with nitre.

SEMIMETALS. < ANTIMONY.< ﬂrfm.r metallorum. ﬂhfpl% untii%imii pulv:ril’:dﬂnﬂ edulcorated with water.

Diapboretic antimony. By deflagrating regulus of antimony with nitre,

Antimoniated witre. By diffolving diaphoretic antimeny in water, and allowing it ro eryflallize.

Lr‘l'fa_gi_,r'f#y ¢f antimony. By precipitating a folution of diaphoretic antimony by adding vinegar.

Regulus antinonii medicinalis. By fuling crode antimeny with alkali.  This is not properly a

compound of alkali and antimony, but of another kind. Bur as it is a term much wled, it was
proper o explain ir. i

ApsEnic®, A metallic arfenical falt, By a particolar elelive attraftion from regolus of antimony and nitre.

ExeressEp. Seap. The bell hard foap is made of olive-oil and foflile alkali. The ordinary white foap of this

country is made of rallow and potafh; black foap with whale.cil and potaih.

EssenTiAL. Saponaceons mafi. Belt made by pouring fpirit of wine vpon cauftic alkali and then oil, digeft-

OILS. ing and thaking.

Eurvreumatic. This misture diffolves gold when precipitated from aqua regia ; and is the bafis of the fine
colour called Praffan biue ; and has various other properties, as yet but linde known,

Fossrre. This has noname, nor are the properties well known ; but from fome obfervations that have been made
on native foapy waters, it is probable thatit would keep linen much longer whitethan any other kind of foap.

SULPHUR {H:;nar [fbphuriz. By ing':qﬂin alkalies upon melied fulphur.

' Lac fulphuris. By diflolving fulphur in an alkaline lixivium, and precipitating by an acid.

WATER. Alkaline lixivium, when caullic, or even the ordinary folution of mild alkali, is a fluid of grear power in wathing,
bleaching, &ec.
AlR. Fixep. Mi/d altali. This is the general flate in which alkalies are found ; but if they are rendered cauflic by

means of quick-lime or otherwile, they again abforb it from the sir, or from many other beodies, by eledlive
artradtion. When perfedly mild, this alkali may be made to affume a cryflalline form,

The FOLATILE ALKEALL, or SPIRIT or SAL AMMONIAC, can be united with thefe Budies, viz.
ACIDS : Virriolic, Nitrous, Muriatic, Vepetable ; of Urine, of Amber, of Ants, &c.
ALKALIL asabnvf_.

GoLrp* { Aurum fulminans. A powder obtained by precipitating it from aqna regia by volatile alkalies.

A liquid folution. By adding a large proportion of alkali afier it has been precipitated from aqua
n:%ia. This depofites the gold when long expofed to the air. The curions vegetation called
arbor Diane is formed by adding mereury to this felution. A violently fulminating powder ob-
tained by digeftion.

Sirver®. A folution. Afier it has been precipitated from the nitrous acid. A falminating powder by digeftion.

Pratina®, By folution, afrer having precipitated it from aqua regia.

A bluc-coloured folution. By the ordinary means. his when cvaporated to drynefs, and mixed

METALS. < with rallow, tinges the flame green.

Correr. < Sapphire-coloured eryftals. By cryflallizing the folution.

11’:».—;; fulminans. By evaporating the folution to drynefs.
Agua c'frﬂffﬂfﬁﬁ.ﬁ:rind. By mixing fal ammoniac, quick-lime, and thin plates of copper, with
water, and allowing them ro remain a night. :

Tron. By ordinary fuleticn.

Leap. By dito,

| Trw. The mixisihar are produced by thefe metals are liuile known.

Bismutn®*. By folution, after having precipitated it from the nitrous acid.
ANTIMONY.
SEMIMETALS. 4 copapr, A reddit liquor. By folution.
Nickgr. A blue liquor. By dinto.
ExprEssED. Has no name. By folution. _
Essentiar. Sal wolatile olesfum. By dinte With fome difficulty, unlefs the alkali is in a cauflic Rare,
OILS. EnpYREUMATIC. A pungent oily fubftance, of grear power in medicine. The principal one of this kind in
ufe is [pirit of hartthorn,
FossiLE., A particalar kind of foapy fubltance,

3 H SULPHUR,
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BrsmuTH, A faint greyith mafs, refembling antimony. By fufion. If in its metalline flate, the]fulphur

" feparates in the cold ; but not fo if the calx has been employed.
AnTiMoNnY. Crude amtimory. By fufion. i :
Ziwc®. A very brittle, dark-coloured, fhining fubftance. With fome difficulty, by keeping it longin 2
moderate fire, and covering it feveral times with fulphur, and keeping it conftantly flirred.
SEMIMETALS. < [ Yeliow arfenic. fuling it with . th i1s weight of fulphur.
Red arfenic. By J."[tm with Lth its weight of fﬁlphur. :
ArsENTC. { Fuby of fidphur, or arlenic, or golden fulphur. By fubliming when the proportions are equal.
Grpiment, A natoral produdtion ; not perfedly imitable by art; compofed of fulphor and arfenic.
Much ufed asa yellow paint.
| N1ckEexr. Acompound; compaétand hard as lead ; of abright metallicappearance ; internally yellow. By fulion.
OILS : Exprelfed, Ellemial, and Foflile, as above. ; ;
WATER. Gas fifveflre. By recciving the fomes of burning fulphur in water. This ovght rather to be called a union of the
volatile vitriolic acid with water.

i AL COHOL may be combined with the following Subflances, viz.
ACIDS: Vitriolie, Nitrous, Muriatic, Vegetable, and of Borax, as above.
ALKALI* : Volatile, as above.
METALLIC calces, in fome particular cafes,
OILS : Exprefled, Effenuial, Empyreumatic, and Foflile, a5 above:

WATER. By folution.
GO L D may be combined with the folfowing Subflances, viz.,

ACIDS: Vitriolic*, Nitrons®, and Muriatic*. In the circomftances and with the phenomena above deferibed.

ALKALIES : Fixed®, and Volaiile®, as above.

[Siiver. By fulion. And the fame is to be underflood of all the combinations of metals; unlels particularly
fpecified.

quPx wa. Dudlile, and of a dufky colour. This has been employed to debafe gold, as it is of the fame fpe=
cific gravity, and is not difcoverable by the ufual tefts for difcovering the purity of gold.

Leap. A very brittle mafs. Gold is rendered pale by the lealt admixture with this.

METALS Tin. A brittle mafs when the vin is added in confiderable quanuity ; bur the former acconnts of this have been
ALS. T exagperated.

Corrzn. HPa‘ltr and harder than pure gold. This mixmwre is ufed in all our coins, the copper being called

the aliey.

Iron. Silvir-cn]uumd, hard and briule ; very eafily fufed.

[ Mzrcury. Softlike a pafte called an amalgamum. By folution; it being in this cafe called amalzamation ;
and the fame is to be underftoed of the I'flurian of any other metal in quickfilver,

ann:-. A bright and whitith compound, admitting of a fine polifh, and not fubje& totarnifl ; for which quali-

tics it has ictn propofed as proper for analyfing fpecula for telefcopes.

Arsenrc. Briule; and the gold is thos rendered a little volatile.

SEMIMETALS.< AsTinony. A fine powder for flaining glafs of a red colour. By ealcination.

: BrsuuTu®. A brittle whitifh regulus ; volatile in the fire.
CosaLT.
| Nreger. White and lritde.

_ "SILVER maybe combined with the following Subflances, viz.
ACIDS : Vitriolic*, Nirrous*, Muriatic®, Vegetable#*, and Acid of Ants®, as above.
ALKALIES : Fixed® and Volatile®, as above. _
CRYSTALLINE EARTHS and other vitreous matters. A fine yellow opake glafs. The finelt yellow paint for porcelain is
procured from glafs mixed with filver. '
GoLp, asabove.
PratIna. Preuy pure and mallcable. Difficult of fufion ; and in part feparates when cold.
. Leap. WVery briule,
METALS. Tin. Esxtremely brittle, as much fo as %lal's. :
Correr. Harder than filver alone. Ufed in fmall proportions as alloy in coins.
{ IRaxn. A hard whitith componnd. ; "
Mercury®. By amalgamation with filver-leaf, or calx of filver precipitated by copper, bat not by faits
This iz nled for filverizing on other metals, in the fame way as the amalgamum of gold.
Zixc. Hard, fomewhar malleable; and of a white colour: .
" AnTiMoNy. A brittle mals.
SEMIMETALS.{ BrsuutH. A white femi-malleable body. :
Arseiic. Briule ; the filver being rendered in part volasile,
CoBaALT.

SULPHUR, as above. : 2
L E AD may be combined with the following Subflancer, viz.

ACIDS : Vitriolic, Nitrons, Muriatic, Vegetable, of Urine, of Ants, as above.
ALKALIES ; Fixed and Volatile, as above. - o
H 3 ‘CRYSTALLINE.



























































































