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JP ERSONS; who know nothing more of 

H# Chemiftry than the name, naturally fup- 

pofe it to be a trade exercifed by the fhop-. 

_ keepers, celled Druggifis and Chemijts, who 

are thought to be chiefly employed in pre- 

paring medicines for the ufe of apothecaries; 

Chemiftry, therefore, they imagine, belongs 

exclufively to phyfic: but if, excited by _ 

curiofity, they become better acquainted 

with this bewitching fcience, they will foon 

difcover its intinvaté connection with every 

other branch of human knowledge ; and 

that the arts and manufactures fo peculiar- 

ly conducive to the profperity of nations, 

conftantly look up to Chemiftry in their 
progrefs towards perfection. In this point 
of view, it claims the fupport of minifterial 

power inal countries... | Oe 
a 3 “The
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The hifkory of Chemiftry, like the hifto- 

rics of atone originates in fable and ob- 

feurity ; nor, indeed, if it were poilible to 

difpel the cloud by which it is enveloped, 

would Me difcovery anfwer any rational 

purpofe. Whether angels, falling in love 

with the fair daughters of men, and having 

no-gold wherewith to purchafe their favours, 

taught them how to make it ?—Whether 

Tubal-Cain underftood metallurgy?—Whe- 

ther Tubal-Cain and Vulcan were the fame 
perfon ?— Whether Hermes was Noah’s 

grandfon ?—Whether, becaufe Mofes burnt 

«and pulverized the golden calf, and made 

the’ children of Ifrael to drink it, we are to 

conclude that he underftood Chemiftry >— 

Whether Hermes the elder, or Hermes Trif- 

megiftus, were the firft Chemifts in Egypt ? 

—Thefe enquiries, I fay, important as they 

may be to antiquarians, are of no 60016௪ 
quence in the hiftory of Chemiftry. 

~ Suidas (who lived in the tenth century) 
tells us, that Diocletian (who lived feven 

centuries before him)vordered all the books 

: in 
C 
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tn Egypt, that taught the art of preparing 

gold or filver, to be burnt. Probably they 

were numerous ; and, 11170௦ the invention 

of printing, no,lefs than 5090 volumes on 

alehemy have been publifhed. If thefe had 

alfo been burnt, we fhould oe fuftained 

no great lofs. The authors of thefe books — 

did not intend to inftruét, but to deceive 

the world into a belief that they converfed 

with devils, who had revealed to them the 

mott profound fecrets of nature, particu- 

larly that by which fhe makes gold; and 

ஞு took fuch fpecial care to envelope their 

ignorance in myftery, that their books are 

perfectly unintelligible. 

It has been often faid, by way of apology 

for thefe alchemifts, that in their attempts 

to make gold, or to produce an univerfal 

- medicine, they ftumbled accidentally upon 

valuable difcoveries. I do not recollect what 

_thefe valuable difcoveries were ; but i know 

that the prefent fyftem of philofopl hical Che- 

_miftry 1s founded principally on difcoveries 

made within ourown times. ௦ 

ee ee ene.
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fe far acyuainted with meétallurey, as. to 

fmelt metals from their ores, and manutac- 

ture them into coins, utehfils, “and orna- 

ments; but they have bequeathed us no 

chemical books. : 

The Arabian pipes who fived in the 

eighth, ninth, and tenth centuries, wrote 

feveral alchemical books in Arabic, fome of 

which were tranflated into Latin. The 

fourteenth and fifteenth centuries produced 

feveral Chemifts of the fame ftamp. Thefe 

were fucceeded, in Germany particularly, 

‘by men of abilities; who made confider- 

able progrefs in metallurgy. But, how 

carefully foever we may trace the progrefs of | 

Chemiftry from Tubal-Cain.down to the be- 

ginning of the prefent century, it is not till 

we atrive at this late period that we meet 

with any difcovery of importance to the 

conititution of a rational theory. Stahl, -a 

German phyfician, had the firtgular felicity 

of difcovering, or rather of comprehending 

that principle of inflammability,.and of all 

] © : 0
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ர் பட்ட which உண்ன had’ cal 

led pbldviffon, the real ‘exiftence of which . 

hath been fince irrefragably demonftrated . 

by other Chemifts, and particularly by our 
countryman Mrs Kirwan, ina late very ex- 

céllent ‘treatife on this particular fubje@. 

A modern feét of French philofophers, ‘cal- 

led Antiphlogifiians, have endeavoured to” 
blow up this firft pillar of chemical theory; 

‘but in vain: it ftands upon the firm bafis 

of demonftration, and it will ftand for-~ 

event. 

‘The fecond pillar of rational Chemiftry, 

is our prefent knowledge of the exiftence 

and properties of that elaftic fluid called fx- 

ed air, ov calcareous gas, or aertal acid. For 

this knowledge we are entirely indebted to 

Dr. Black, profeffor of Chemiftry at Edin- 

buggh. Without this knowledge, innu- 

merable chemical phenomena were inexpli-, 

cable. He publifhed his experiments in 

1755. But, the nature and properties of 

this elaftic fluid were never fully inveftigated 

till the year 1774, when Bergman read an 
ad-
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admirable diflectation on the {fubject, to the 

K LAS acemy of f Upfal. 

rho durdspillares the. fcrence of, Che. 

miftry, is the dottrine of chemical attrac- 

tions : its foundation.was laid by Geoffroy, 

and it was finithed by the immortal Berg- 

man ; from whofe differtations, together 

«with thofe of his countryman Scheele, there 

is more of Chemiftry to be learnt, than from 

the thoufands of volumes by which they 

were preceded. Alas! thefe two excellent 
men areno more! 

  

The fourth grand column on which our 

prefent fyftem refts, is the pofitive know- 

ledge, that there are in nature five diftin@ 
primitive earths, two of which were un- 

known to Maequer, even fo late as the 

publication of the laft edition of his dic- 
tionary. Margraaf had divided earths into 
four {pecies, and Baumé had reduced-them , 

"to two. 
The fifth pillar of Chemiftry, is our 

| prefent knowledge-of the exiftence and pro- 
petties of various permanently elaftic aerial 

fluids.
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fluids. It is a colunin of the compofite 

order. “Dr Hales built the bafe about fifty 
years ago. Dr. Prieftley erected the entire 

thaft, and Mr. @avendifh finifhed the capital 

by his difcovery that pure and inflammable 

air conftitute water. —‘* Non dubito fore 

plerofque ரகச boc genus feripture leve, et 

non fatis dignum, judicent.” Y am of the 

fame opinion ; but I have not leifure to 

alter it; This reminds me, that there are 

fome few paffages (1 hope not many) in this 

volume, on reading which, philofophers 

will, with reafon, accufe me of too much 

levity. Doubtlefs, to laugh is beneath the 

: dignity of philofophy ; but I fhould think, 

fhe might fometimes be permitted to {mile. 

Other proofs of the rapid progrefs of 

Chemiftry in the prefent age, are the dif- 

éovery of feveral new femi-metals, ‘which, 

in all, are now nine in number; the mul- 

tiplication of acids, diftin@ly characterized, 

from fix or feven, to upwards of ‘twenty ; 

and the difcovery of ten oe {pecies of 

aerial fluids. 

Mine-»
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_: Mineralogy, which is now properly con= 
fidered as a branch of Chemittry, kath, in 

confequence of this éonfideration, been, in 

"Sweden and in Germany, wonderfully i IMs - 
proved, and finally reduced 10 ae regular 

fyftem, by Mr. Kirwan, in his admirable 
Elements of Mineralogy. ie 

From the prefent fcientific manner of in- 
அணல் an infinite number of important 
fecrets of nature have been difcovered ; but 
thefe difcoveries are but a part of the obli« 
gation which Chemiftry owes to the philos 
fophy of the prefent age: it is to the know- 
ledge of that {cientific manner of inveftigas. 
tion that the is principally indebted ; that” 
modus operandi, from which future difco- 
veries are to be expected. - 

From the preceding part of ஸ்! த்க் 
it muft appear that Chemiftry is an ஸப்த 
new fcience ; that all the old books are ப 
lefs, and chit many of thofe of no very ans 

_ cient date, muft be defective and erroneous. 
This tr mae is the’ beft apology I can make 

for
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for obtruding the prefent volume on the 
public... 

I have mentioned #new fect of philofo- 

phers called Antiphlogifians. The reader * 

may perhaps be curious to know fomething 

of their origin and their creed.. Who was 

the real founder of this fect, I am not quite 

certain. I think that honour is due to 

M. Lavoifier, a Chemift high in fame, and 

very defervedly fo: but, I believe, their 

whole fyffem was firft promulgated in 

Fourecroy’s Elements de Chimie. Their doc- 

irine is briefly this : ; 

4, Phlogifton has no exiftence. 

* 2. Inflammable bodies contain no prin- 

ciple of inflammability ; but are inflamed in 

confequence of their attraction to the acid 

principle of pure air, which pure air con- 

fifts of this acid principle and the matter of 

heat or light. Now this pure air being thus 

decompofed, the matter of heat and light is 

fet at liberty, and inflammation and com- 

buftion are the confequence. 
ட 3. This
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3. This oxygenous principle, as they are 

pleafed to call it, of pure air, combined 

_ with a bafis ல to each, conftitutes all 

acids. 

4. Fixed airs a combination of ehiaxtoal 

and pure air: confequently charcoal exifts 

in all bodies that ‘contain fixed air. 

5. When metals are dilfolved in acids, 

the water contained im@the acid is decom- 

pofed : its pure air umites with the meta! 

and forms a calx, and its inflammable air is 

fet tree. 

Such are the fundamental principles of 

this new philofophical Chemiftry. It, was 

born in France, and there letvit die. It has 

beeh confidered in other nations only to be 
ridiculed, 

Probably it may be expected that I fhould 
apologize for having, im different parts. of 

this volume, taken the liberty to contradi@ 

the illuftrious French Chemifts Baumé and 
Macquer., Iconfefs, they are both honourable 
men ; 1 efteem them for their zeal, their af- 

- fiduity, ‘and their abilities ; their books are 
uni- 

oS
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univerfally read, and, for that very reafon, 
their errors are dangeroufly important. 

“The firft of thefe Chentifts is fo unfortunate 
as to be miftaken, in point of theory, in 

almoft every page of his voluminous publi- 

cations; and, what is ftill worfe, 7/ fait 

pher fouvent Texperience a la_ theorie.— 

M. Macquer’s DiGionary was a very ufeful 

book. Before 1856 re, printed it fhould be 

re-written, and the diffufive alphabetical 

differtations of which it confifts, condenfed 

into half the number of pages. 
Thave taken fome liberty with our great 

national Cyclopedia. It is fo very ufeful a 

book in its prefent ftate, that the editor de- 

ferves every acknowledgement from thepub- 

lic. But the Chemiftry of Mr. Boyle, and 

‘of the early volumes of the Philofophical 

‘BranfaGtions, beth French and Englith, 

fhould have been ‘retained bi/orically only, 

and always contrafted, and, when neceflary, 

refuted by later difcoveries. 

12 in the Table of Philofophical Opini- 

ons, I have been guilty of mifreprefentation, 

: Thope ,
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1 3௦06 பட I have thereby offended, 

will do me the favour to fet me right. 

That there are b/s in this volume, I 

make no doubt; and, with great fincerity, 

] declare, that I wifk they may be dzz— 

The difcovery of truth is, or ought to be, 

the fole object of philofophical enquiry ; and 
he that is offended at-the means by which’ _ 
the difcovery is made, deferves not the name 

Of a philofopher. 

When J began the fecond part of this 
volume, I meant to proceed fyflematically ; 
but finding it impoffible to reduce the te- - 

“mainder of the pra¢tical part to a {cientific 
arrangement, without frequent repetitions 
and omiffions, I determined to throw it into 
the form of a didionary ; 3 which form, I 
believe, . the ‘Teader will find moft conve- 
சரம், 

அட த பட்டன அகில த
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to one or more of thefe, which hithertotare fo found 

to be unalterable and indeftru i # 

Philofophers aferibe to matter, 
   

    

trable hardnefs — > pofitive ct — gravita- 
tion. 

Divifibility is exemplified in ane பப்டி of 
gold, a fingle grain of which will gild a filver 
wire upwards of 1600 yards long ; attain, the im- 
menfe diffufion of light, and ee many volatile 
fubftances ; and particularly in chemical folu- 

tions. ee 

Impenetrable harduefs, is fappofed to be demon- 
ftrated by the clink of water falling on a hard 
body inclofed in a glafs veffel, where the air is 
exhaufted by means of an air-pump. But water 
is in fome degree compreffible ; therefore, if its 

particles ட்ட each other, they are elaftic, and 
confequently not abfolutely hard. Befides, water 

four mae 

properties, viz. extreme divifibility — impene- ம் 

is difeovered to be nota fimple element, _ buta - 
compound of air and fire, as we fhall foon learn. 
Thus the phyfical elements are reduced to three. 

Pofitive inertnels : for, fay the philofophers, 
matter cannot move without being either impel- 
led or attracted, { doubt much whether this ‘be 
true of fre, and whether, | when uncombined, 
motion be not one of its effential properties. = 
Gravitation. This property of matter feems 

alfo no property ‘of fire, which moves with equal - 
facility in all dire€tions, and may. be accumulated 

ய 
i ; in
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in hard bodies to any degree without increafing 
their weight. Fire, being’ the caufe of volatility, 
feems rather to be in conftant counter-aGtion: to 
gravity. ; 

ஆவன 

பரக க. 11. 2௮ 

உ: ம டபக் UE UE ME NTs. 

ய் IRE is pure and volatile, or combined and 
fixed.) = 

Pure fire is diftinguithed by the following pro- 
perties. ் ் 

1. It is effentially Auid, invifible and without 
weight. me 

2.. It is the immediate caufe of all fluidicy. 
3. It penetrates and pervades all bodies on the 

furface of the earth, and as far beneath the fur- 
face as hath been hitherto explored. Water hath 
never been found in a congealed ftate, in the 
deepeft mines. al 
« 4. It has a conftant propenfity to diffufe. icfelf 
equally through all bodies howfoever different in 
Point of denfity. A marble flab, a plate of iron, 
a deeanter of water, and a lady’s muff, at the 
fame diftance fram the fire, and other external 
circumftanees being equal, poffefs an equal Yegree 
of heat, which is preciiely that of the atmofphere 
in which they ftand. 

B 2 mA g. It
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5. It is perpetually in motion from one body 
to another, and from. different parts of the fame . 

body; becaufe external circumftances are ‘incef- 
Jantly varying. ae ace 

6. In fluétuating from one body to another, it 

produces a conftant vibration of their conftituent 
parts ; for all bodies expand and contract in pro- 
portion to the quantity of pure fire they con- 

tain. ப at 
7. Accumulated beyond a certain quantity, it 

effects the diffolution of bodies, by forcing their 
conftituent parts beyond the fpheré of mutual at- 
traction, called the attraction of cohefion, which 
is the caufe of folidity. Hence the fovereign 
agency of fire in chemical operations. 

8. It excites the fenfation of heat when the 
body touched contains a greater quantity of un- 
combined fire than the finger. 

Heat, or the matter of heat, is, by Scheele and 
Bergman, fubftituted for fre, which they believe 
to be the ation of heat when increafed to a cer- 
tain degree. The firlt of thefe celebrated chemifts 
believed this matter of heat to be a compound of 
phlogifton and pure air. He was certainly mif-. 
taken, It feems mote philofophical to confider 
heat as an effec? of which fire #s the fole caufe, 

But, notwithftanding the tet of the thermo. 
meter,. by which all bodies, in the fame fituation, 
appear to poffels an equal degree of heat, ait, AS: 
found, by their different powers of melting ice, 

ன் that 
c ் :
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I a folid body when the ftate of the atmofphere 
is fuch as to fink the mercury in Farenheit’s 

thermometer below 32 degrees; is fluid when 
the mercury is above that point, and rifes in va- 

pour copioufly at 212, Ie then boils, and is in- 
capable of a greater degree af heat in open vef- 
fels. Confined in Papin’s digefter it may be made 
red hot, ? as 

Water is naturally volatile and foluble in at- 
mofpherie air. It is compreffible in a fmall de- 
gree, and by heat may be rendered moft power. 
fully elaftic and expanfible. i 

Water is:produced by the explofion of inflam- 
mable with pure air, of which two fluids, or of 
their principles, it is believed to confit. Itisalfo 
preduced by reviving mereury from red precipi-. 
tate in/aikaline air. In this experiment the’ pre- 
cipitate fupplies the pure, vital, or dephlogipicated 
air, as it iscalled by Dr, Prieftley, and the alka- 

“Hine air gives the phlogifton, or rather the inflam- 
mable air, of which, with phlogifticated air, al- 
kaline air is fuppofed to.confift. But no water is 
produced. by reviving mercury from red precipi- 
tate ininQammable air. Why ? us 

Water
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AW ater i is believed to be neceffary to the forma. 
“tion of nitrous as well'ag of inflammable air, be. 
caufe neither a folution of copper in nitrous acid 
will produce nitrous gas, nor of iron, in the vi- 
triolic, inflammable gas, unlefs both thefe acids ~ 
be confiderably diluted with water. 

Water is 850 times heavier than air. 

  

oe 7. TV. 
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I. that ரிப்பன் part of natural bodies which 
is neither volatile, nor foluble in lefs than 600 

times its weight ef waters nor fufible by fite 
without the addition of extraneous matter. The 

fpecies of earshs hitherto difcovered are /iiceous, 
calcareous, argellaceousy magnefia, and. ponderous 

earth, by Mr. Kirwan called darytes. 

The prefent fpirit of chemical inveftigation hath 
produced phenomingw which have almoft con- 
vinced fome modern philofophers, that, not only 
metallic earth, but every fpecies of earth, is an 
acid. Now, if acids are compound fubftances, 

and if water be alfo a compofition, our phyfical 
elements are reduced to two. But if, according 

to fome chemilts, pure air be a confbination of 
fire with an acid; and if, according to others, 

fire, 

பசது
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JHLOGISTON: is that modification or com- 

bination of fire with fome ‘other principle, 
which is a conftituent part of all inflammable 
bodies, and of many other fubftancés in nature. 
It effentially conftitutes infammability, and being 

decompofed by inflammation, the pure fire re- 
gains its liberty and mixes in the atmofphere : 
thus inflammable bodies are reduced to afhes. 

‘Inflammation may be produced by converging 

the folar rays by means of a lenfe or concave mir- 
ror; by percuffion of flint and fteel, and by frics 

tion of hard inflammable bodies againft each 

other; alfo by the contact of a body already in- 

flamed, and by the fudden mixture of concentrat- 

ed acids with certain oils ; by fermentation, as 

when a hay-rick takes fire; by a mixture of iron 

filings with epee and water, and by elec- 

tricity. 
inflammable bodies are, charcoal, vinous fpi- 

rit, oils, wax, bitumens, fulphur, refins, phof- 

phorus, ether, inflammable air, wood, and every 

other {pecies of vegetable matter. 

Phiogifton.hath been generally fuppafed to be 

a combination of fre with fome unknown prin- 
Kec ciple,
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ciple. It hath lately been imagined,-in confe- 
~~ quence of certain experiments, to be inflammable 

air. Probably it is a combitiation of fire with an 

acid. ் 

“Be it, however, what it ae this Phin: 

this fixed fire, is not only a conftituent part of © 

the inflammable bodies above. enumerated, but » 

itis likewife a conftituent part of all metallic 

fubftances, which, when deprived of this prin~ 
ciple, become mere calces: to this fixed, this 
Jatent fire, therefore, all their metallic properties 

are to be afcribed. ௮௮ 

Metals are decompofed, or deprived of their. 
phlogifton; by calcination im a ftrong fire, and 
may be again reduced, that is, reftored to their 
metallic flate, by the addition of charcoal, oil, 
other metals, or any fubftance containing phlo- 
gifton. But phlogifton cannot be obtained and 
preferved feparate and uncombined with other 
160165 ; becaufe, in the moment of feparation, it 
becomes pure elementary firey which is an invifi- 
ble, volatile fluid,’ pervading every fpecies of 
matter, and confequently cannot be feen or con= 
fined in veffels of glafs, of metal, or ofsany 
other fubftance. ல் aes 

This phlogifton may alfo be feparated from the 
calces of metals by folution in acids, to which 
having a€fuperior attraction, they readily unite, 
leaving the fire at liberty to refume its*volatility. 
If to thefe folutions be added any alkaline or cal- 

oe careous
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careous earth, to which acids have a fuperior at 
traction, they unite: with thefe, and fuffer the 
metallic calces to falll’to the bottom of the vef- 
fel. Thefe calces may be again reftored to their 
metallic fplendor, “by ட them with charcoal; 
or with any other phlogiftic matter, 

But though phlogifton. cannot be detained or 

rendered vifible in a feparate ftate, it may eafily 
be transferred from one body to another, as in 
the reduétion of metals, and in many other che= 
mical experiments. _ 

- The chief Properties of phlogifton, accarding 
to the various opinions of philofophers, are thefe. 

. With metallic eagths it forms metals. 
2. கட vitriolic acid, when faturated, it 

forms fulphur ; when united with the fame acid 

in fmaller proportion, it forms vitriolic acid air. 
3- With nitrous acid it forms inflammable 

alr. 7 

4. With pure air it forms water.—According 

to Scheele, matter of heat. 
5. With pure air it forms calcareous’ ‘gas, 
6. With pure air, or calcareous gas, it forms” 

*phlogifticated air. 
7 With water and with eat it forms inflame 

mable air. ட் 
8. With depblogificated nitrous vapour it 

forms nitrous air. 
9. With the acid of oy it fans phof- 

phorus. 
C 10. It
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10. It is probably the general caufe of wlan 
oy af colour, and of fmell. 2 

. Combined with water, earth, and an acid, 
it Lae oils. 

12, With water alone it esate ardent 
fpirit, and is the (016. principle of what is called 
ftrength in fpirituous liquors. But, if ardent 
fpirit confift of fire and water, and water confift 
of fire and pure air, then the conftituent prin- 
ciples of ardent fpirit are the fame as thofe of 
water, viz. fire and air; they differ, therefore, 
only in the proportion of the two ingredients. 
‘Water is a compound of air with a fall pro- 
‘portion of fire: ardent fpirit is fire with a {mall 
quantity of air. . If thisbe true, it follows evi- 
dently, that the bufinefs of fermentation, which 
converts water into wine, is to add to the former 
a greater proportion of fire: in other words, to 
collect and unite with vital air ajlarger propor- 
tion of phiogifton, or fire. 

But, from later experiments, it feems probable 
that fpirit of wine contains fire and water, and an 

acid, fuppofed to be the acid of tartar, or of 
fugar, or of vinegar, which, with all other vege- 
table acids, are, according to Dr. Crell, adit 
cations of the fame acid, in combination with 
phlogifton in different proportions: that of tar- 
tar containing moft ; of fugar, lefs; and of vine- _ 
gar, Iéaft phlogiften, 

On
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On this.theory the myftery of fermentation is 
not incomprehenfible; nor the produce of ‘rial 

acid in that procefs, if that acid be a combina- 
tion of pure acid fpirit with vital air. 

The celebrated author of the Chemical Didi-, 

onary is of opinion, that phlogifton is the matter 
of light, or pure fire uncombined with any other 
principle, bur fixed as a conftituent part of in- 
flammable bodies. avoifier, and fome other 

modern chemilts, deny the exiftence of phlogif- 
ton, fubftituting charcoal, or a charcoally prin- 
ciple, in its fead. This anti-phlogiftic fyftem 
will probably be of no long duration. 

ee 
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HIS word was invented by the celebrated, 
phyfician and chemift Van Helmont. Ic 

comprehends all volatile, invifible, and perman- 

‘ently elaftic fluids. They are called permanently. 

elaftic, becaufe they cannot be reduced to a li« 
quid ftate when uncombined, by any degree of 
cold to which they have hitherto been expofed. 
Dr. Hales, Dr. Black, and Dr. Prieftlgy have. 

called them girs; thus, fixed air, inflammable air, 

C 2 &e. ந.



BARR எ ப தவர் R. 

&c. and many philofophers ப 11. to adopt 
that பட்ட 

  

Se Co TS PLE 

A I R, 

Rovery¥ fo called, or Yital Air, as it is de- 

nominated by fome French chemifts, and by 

Bergman, -is diftinguifhed from every other fpe- 
cies of gas by being alone capable of fuftaining 
animal life, and the combuttion of inflammable 

bodies. It conftitutes about one third part of the 
atmo{phere we breathe, mixed with calcareous 
gas (by fome called erial acid) phlogifticated air, 
water, and an infinite variety of effluvia from yo- 
latile matter on the furface of the earth. 

Chemitts are not yet acquainted with the means 
of feparating pure air from the atmofphere; but 
they have accidentally difcovered various methods 
of obtaining it by thé application of fire and of 
mineral acids to metallic calees and to nitre. 
Red lead, moiftened with vitriolic or nitrous acid, 
yields pure air in great abundance by a-moderate 
degree of heat. It is alfo ealily obtained by a 
mixture of nitrous acid with almoft any dephlo- 
gifticated earth, fuch as the calces of metals, 
wood-afhes, magnefia, &c. It may likewife be 

: 620
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extracted, by heat, from vitriols, from alum, and 
various mineral fubftances. Nitre alone, expofed 

to a confiderable degree of heat in a gun-barrel, 
produces a large proportion of vital air. 

_ This.vitaly or dephlogifticated air, as Dr. 

Prieftley chufes to call it, may be procured in 
large quantities by diftilling nitre in an earthen 
retort: two ounces will yield 800 ounce mea- 
fures. It may alfo be obtained very pure from 
precipitate per fe, red precipitate, or from tur- 
beth mineral. In this procefs, if we fuppofe the 
precipitate sto contain fixed air, the phlogifton, 

which is imagined to be a conftituent part of that 
air, may revive the mercury, and thus the vital 
air, its other conftituent, is fet at liberty.’ But, 

if the vital air exilt in the precipitate, in a {tate 
of fimple combination, the phlogiften, neceflary 
to its extricatiop, is fupplied by the heat em- 
ployed. 

The vapour of vitriolic or nitrous acid, forced 

through a red hot earthen tube, yields pure air. 

Alfo, a bubble of atmofpheric air, confined in a 
glafs tube by either of thefe acids, is, by the elec- 

‘tric fpark, confiderably. enlarged and converted 
into vital air, Priefiley. 

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

principle of vinegar it conftitutes eriaf acid. 
: Cs . Pure
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‘Pure air driven forcibly in a ftream upon bodies 
jn actual combuftion, increafes the heat to a de- 

gree capable of melting platina, which could ne- 
ver be effected by any other means. ் 
"From the variety of compound bodies from: 
which pure air may be obtained, it is probably 
not a compofition generated in the procefs; but 
either a fimple elementary part in them all, or 
the partsof a fecundary principle, That principle 
may be water. For, if according to Mr. Ca- 
vendifh’s difcovery, water be a compound of 
pure air and phlogifton, the air obtained in thefe 
experiments may rationally be fuppofed to pro- 
ceed from a decompofition of the water contained 
in the nitre and other fubftances abovementioned. 
If this hypothefis be true, water, and not calca- 
reous gas, imbibed from the atmofphere, may 
caufe the increafed weight of metallic calces. 

Vital air was originally fuppofed to confift of 
nitrous acid and earth, becaufe it was firft pro- 
duced by a mixture of thefe. That it contains 
no acid, is proved by diftilling nitre and receiving 
the air in vefitls half full of water, which, upon - 
examination, is found to have imbibed all the 
acid that was contained in the nitre ; confequent- 
ly there can be none in the air produced, . 

When viral air is mixt with nitrous air, a vio- 
lent effervefcence, heat, rednefs, and diminution 
of bulk, is the immediate confequence. In this ex- 
periment the air is fuppofed to feize the phlogif- 

G7 ton
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ton in the nitrous gas. To what caufe the di- 
‘minution of bulk of the united fluids is to be af- 
cribed, is not yet determined. It is greater in 
proportion to the purity of the vital air employ- 
ed, and thence Dr. Prieftley fuggefts this experi- 
ment as a teft of the falubrity oF the atmofphere 
in different places. Mr. Kirwan is of opinion, 
that, in this procefs, the vital air uniting with 

phlogifton, forms calcareous gas, fixt air, or 
zerial. acid, as it is called by fome philofophers. 
Mr. Cavendifh feems to have proved, by the de- 
flagration of inflammable with vital air, that 

water is the refult of an union of thefe two fluids. 
Dr. Prieftley thinks that this air is not only an 
element of water and of fixed air, but of all acids, 

and of many other fubftances. 

  

Seer. ih 

CABS GRE OSG aS: 

ALLED (fixed air, or erial acid, is that 
fpecies of elaftic fluids which, in a fixed 

ftate, is found to be a conftituent part of all 

earths and ftones that may be burnt to lime; the 

moft commen of which are limeftone, chalk, and 
marble. The fhells of oyfters, lobiters, crabs, 

of évery other fpecies of teftaceous animals, and: 
ef
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of birds eggs, alfo contain a large proportion of 
this gas combined with calcareous earth, from. 
which it may be expelled by burning 18 an open 
fire, as in making lime, or by diffolving them in 
any acid.  Alkalis, fixed and volatiie, yield a 
confiderable quantity of this gas by the fame” 
means of decompofition. It likewife forms abouc. 
a fifteenth part of the atmofphere we breathe, and 
maybe extracted in fmall quantities, by fire, 
from varivus animal, vegetable, and foffile fub- 
ftances. «Some modern chemitts, particularly 
Fontana and Metherie, deny the exiftence of this 
zrial acid in atmofpheric air, and fupport this 
Opinion by experiments ; but we certainly know 
that lime, whether dry or diffolved in water, re- 
covers its zrial acid when expofed to the atmof- 
phere, in which, therefore, it: mutt neceffarily 
exift. 

This calcareous gas is the acid which in chali- 
beate waters holds-the iron in folution, that falls 
to the bottom of the veffel when the water is ex- 
pofed to the’open air, to fome part of which the 
gashas a ftronger attraCtion than to iron. It is 
alfo this gas which ‘gives fpirit and acidity to 
Pyrmont, Spa, and many other mineral 
waters, 

Calcareous gas is not only copioufly produced 
by the mixture of acids with alkaline and calcare- 
ous earths, hut alfo by vinous and putrefactiye 
fermentation. When wine or beer are fermenting, 

or
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ar working, as itis called, it floats, to a confider- 
able height, over the liquor, and may be taken 
up and poured from one veffel into another... It 
is deftructive to the life of {mall animals, and ex: 
tinguithes flame. 

It is this mephetic air which miners call choak- 
damp, and which floats on the furface of the 

earth in the Grotto “del Cane, near Naples, in 

Italy. 2 
The diftinguifhing property ‘of calcareous gas 

is, by its union with alkaline earths, to render 
them mild s for as foon as they are deprived of 
it they become cauftic. 

The opinion that calcareous gas is a compound 
of vital air, and phlogifton, is founded on fome — 

plaufible experiments ; neverthelefs, they are not 
fuficient to eftablifh the faét. Be that however 

as it may, this calcareous gas, fixed air, or at- 

mofpheric acid, certainly poffeffes the general 

properties of a weak acid. 1, Jt communicates 
to water an acid tafte—2. It changes the blue 
juices of flowers to red.— 3. It faturates alkalis and 
abforbent earths, rendering them mild, but may 

~ be expelled by ftronger acids.—4. United with 
water, it diffolves metals and earths.—s5. It pre- 
cipitates fulphur diffolved in lime-water, or in a 

folution of fixed or volatile alkali; alfo filiceous 
earth from the liquor of flints, in which flint is 

diffolved in a folution of fixed alkali, 
De . Dr.
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Dr. Prieftley’s prefent opinion concerning the 
compofition of this gas, which he perfifts in cal- 
ling fixed air, is, that it confilts of phlogifticated 
(not inflammable) and dephlogifticated air, with- 
out water; and that the laft of thefe airs confti- 

tutes more than three fourths of this compound. 
This celebrated philofopher produced fixed air by 
heating, with a burning lens, a mixture of red 
precipitate and iron fhavings, or charcoal; and 

by melting iron, or burning charcoal or fulphur 

in pure air; but he obtained it alfo by heating 
iron in vitriolic acid air. Whence the vital air 
in this laft procefs ? 

According to Dr. Higgins, the erial acid, 
when in a fixed ftate, confifts of vital air and the z 
acid principle of vinegar, and is rendered volatile 
by the acceffion of fire. 

Bergman i is Of opinion, that this erial acid is 
compoled of nitrous acid and phlogifton. Pro-- 
bably it is a combination of vital air with an acid 
jut generis. 
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INFLAMMABLE GAS, or AIR, 

W HICH the modern Antiphlogiftics confider 
as an en is an elaftic fluid, which, 

being
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being brought into contaét with aétual fire, ex- 
plodes, or burns flowly, according to the cir- 
cumftances of the experiment. Like other in- 
flammable bodies, it will not take fire without 
an admixture of air. Mr. Cavendifh found by 

experiment, that about an equal quantity of each 
produced the loudeft explofion » he alfo found, 

that it is at leaft ten times lighter than common 
air; and this difcovery naturally produced the 

idea of air-balloons: it being obvious that a ball 
of a light fubftance, inflated with inflammable 

air, muft rife in a denfer medium. 

This inflammable gas has long been known to 

exift in fubterraneous cavities, particularly in coal 

mines, where it frequently kills the miners, who 

call it fre-damp. Modern philofophers extract it 

from metals by various chemical proceffes, par- 

ticularly by diffolving iron, tin, or zinc, in vi- 

triolic or marine acids diluted with water. It 

may alfo be obtained by a folution of thefe metals 

in cauftic alkaline liquids, fixed or volatile. It 

is immifcible with water. 

Inflammable gas iffues from animal and. vege- 

table matter in a ftate of putrefaction.  Ignes 
Fatuis are probably this gas inflamed. ட் 

The moft fingular property of this fluid is, 

that being deflagrated with vital air in a clofe 

veffel, it produces water. For this accfdental dif- _ 

covery we are obliged to Mr. Cavendifh. The 

phenomenon is afcribed to the mixture of phlo- 
2 49 gifton
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gifton with vital air, and thence it is concluded 
that water is compofed of phlogifton and vital 
217. M, de la Metherie, editor of the Journal de 
Phyfique, accounts for the production of water, 
in Mr. Cavendifh’s experiment, by fuppofing 
that both vital and inflammable air contain wa- 
ter; which they depofit in the combuttion, in 
confequence of a fuperior attra€lion between the 
other conftituent parts of each. But if, as Mr, 
Cavendifh fuppofes, phlogifticated air confift of 
nitrous acid and phlogifton, is ic not poffible that 
the water produced is a mere clyffus cf nitre ?— 
For, in the procefs for obtaining that clyffus, the 
nitrous acid feems to be deftroyed, as nothing 

" Femains after the detonation but the fixed alkali 
of the nitre and pure water, 

Inflammable air, according to Dr. Higgins, is 
compofed of the acid principle of vinegar and fire. 

_ But alkaline gas is alfo inflammable, and convert- 
able by heat into inflammable air. Does not this 
fa& feem to contradi& the fuppofition that an 
acid is a component part of inflammable air? 
Poffibly there may be an acid and an alkaline in- 
flammable gas. That which exhales from putri- 

. faction may be of the latter {pecies. ட் 
Inflammable air is, by Dr, Prieftley, fuppofed 

to confift of phlogifton, water, and the element 
of heat. He produced it in great abundance, by forcing the fteam of water through a red-hot tube filled with the: fhavings or turnings of iron, In 

this
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this procefs he fuppofes the water entering the 
iron expels its phlogiften, which, with part of 

the water, forms inflammable air. | ~ 

- Minium and other metallic calces confined in 
this air, are by means of a burning lens, reftored 

to their metallic form. Charcoal may, in the 

fame manner, be converted into inflammable 

gas; but not without the pretence of water. 

se ee ee ~ ஓ 
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PHLOGISTICATED AIR or GAS. 

‘TES {pecies of air feems not to have been 

# fofficiently diftinguifhed by philofophers 

from inflammable air. That phlogifton is a con- 

ftituent part of both is obvious; they are never- 

thelefs effentially different. Inflammable air con- 

tains phlogifton; but phlogifticated air, properly 

fo called, is not inflammable. They differ pro- 

bably in one of their conftituent parts. If phlo- 

gifton and water, or pure air, or vegetable acid, 

conftitute inflammable air, phlogifton and cerial 

acid may form phlogifticated air. We cannot 

fuppofe phlogifticated air to confit of phlogifton 

and vital air; becaufe the union of thefe two 

fluids forms water. ் ௫ 
Phio- 

2
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Phlogifticated air 1s produced by the inflam- 

mation of oil, tallow, wax, or other inflammable : 
matter, in clofe veffels containing atmofpheric air; 
and if this phlogifticated air be brought into con- 
taét with lime water, it immediately lofes its 

tranfparency, anda mild calcareous earth is pre- 
cipitated. What is the caufe of this precipita- 

tion? It is evidently the re-union of its original 
gas with the lime, of which gas it was deprived - 
by calcinstion: for lime is foluble in water, 
but calcareous earth is not. But if lime cannot 
be reduced to calcareous earth by any other means 
than its re-union with calcareous gaS, this gas’ 
muft have been obtained from the phlogifticated 
air, of which therefore it mutt rae been a con- 
ftituent part. 

Lime may alfo ரஸ்க் from the water 
in which it is diffolved. by breathing into 165 
therefore the fluid iffuing from animal lungs is 
probably phlogifticated apie: 
Lime is not precipitated from lime-water by 

inflammable air ; and that air, by its union with 
phlogifticated air, is rendered not infammable; 
therefore they are not the fame fluid. 

Phlogifticated airis in part abforbed by wa- 
ter; but inflammable air is ot, without violent 
agitation. 
Phlogifticated air extinguifhes fame inflam- 

mable air,“ by the application of flame, is in- 
flamed. 

In
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In mixing nitrous with atmofpheric air over 

lime-water, a precipitation of the lime is produ- 

ced. Is not this owing toa decompofition of the 
phlogifticated air in the atmofpheric fluid? The 
nitrous acid unites with the phlogifton, to which 

it has a predominant attraction, and the- zrial 

acid, by an equal propenfity, unites with the 
lime. 

Tf this றம. be admitted, there will be 
no difficulty in reconciling the experiments, which 
feem to prove, with thofe that difprove, the ex- 
iftence of fixed air in the atmofphere. It may 
exift in attnofpheric air combined with phlogifton 
in the form of phlogifticated air, and snot in a 
feparate ftate. . 

Phlogifticated air is by thofe modern ohne: 

fophers who deny the exiftence of phlogitton, 

ranked among the elements. 

  

Sib Clea. Vie 

NITROUS GAS, 

Y Dr. Prieftley called sitrous air, is diftin- 

guifhed from all the other permanently elaf- 

tic Auids, by its fingular property of producing, 

when mixt with atmofpheric air in a ¢lofe veffel, 

a red cloud ; heat, and a diminution in the bulk 

ச of
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of the mixture. Thefe fluids, in order to pro- 

duce the greateft diminution, ate to be mixed in 

the proportion of one part nitrous gas to two 
parts of air; but the diminution is.greateft when 
the air is moft pure. When the point of fatura- 
tion is exactly hit, the air is fuppofed to be di- 

minifhed to about a fourth of its original bulk, 

and the nitrous gas totally deftroyed. By what 

means this diminution is effected, is not es de- 

termined.® 
Nitrous air, or gas, was generally fuppofed to 

confift of nitrous acid and phlogifton ; but it is 

‘now believed to contain no acid, and that its 
conftituent parts are phlogifton ee dephlogifti- 
cated nitrous vapour. 

Nitrous air may be ரதன் by expof- 
ing it to the ruft ofsiron; or by diftilling a folu- 

tion of copper in weak nitrous acid, mixed with 

fhavings of iron. The.air produced will bea 
mixture of phlogifticated air and dephlogifticated 

nitrous gas. By agitating this mixture in water, 

the latter will be alone abforbed, and by heating 

the water, may be obtained pure. This dephlo- 
gifticated nitrous gas will fuffer a candle to burn 

in it; neverthelefs, it is fatal to animals, 

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

Nitrous¢gas maybe obtained by diffolving 
iron, copper, filver, mercury, befmuth,_ iced. 

or ல்
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or antimony in nitrous acid; alfo from various 
vegetable and animal matters: containing phlo- 
gilton. 

Nitrous eas extinguifhes fame, a} is deftruc- 

tive to ணி life.” It is abforbed வவர water, by: 
all acids, and by oils. 

Dr. Pricftley hath difeovered tue Ve fluids 
which are not condenfable by cold. He calls” 
them acid and alkaline airs, from the acids and 
alkalis from which they are obtained. "But as 

they are nothing more than acid and alkali vola- 

tilized by heat; are again reducible by mixture 

x 

with water to their former liquid form; and as 

they ferve only to perplex young chemilts, ie 
may be as well to take no farther notice of oe 

at prefent. 
T have in this chapter defcfibed five வர்க் 

fpecies of air, or gas, viz. vital or pure air, cal- 

careous, ‘inflammable, philogifticated, and ni- 

trous. My young reader will, without much 
difficulty, by confidering this chapter a fecond 
time with attention, remember the peculiar pro- 

perties of each ; but, recollecting that they are 

all produced from the fame fubftances and by the 

fame means, his ideas will be {till confufed; he 

“muff therefore be informed that thefe feveral 

kinds of gas are extricated at different times of 

the procefs, and by different degrees of heat: for 

example, in diftilling a folution of 210 10 ni- 

இ 17009 
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trous acid, the firft air produced 15 phlogifticated, 

the fecond inflammable, and finally vital. 

But in order to difpel, as much as poffible, the 

mift which ftill involves this recent branch of 

chemiftry, let us look back a little on the com- 

pofition and produce of thefe feveral gafes. 

Vital air is a fimple element: with inflam- 

mable air, it forms water ; with an acid, it forms 

calcareous gas. 2 

Calcareous gas, or fixed air, or aerial acid, is 

compofed of vital air and an acid fui generis. 

Inflammable air, according to Dr. Prieftley, 

confifts of phlogifton, water, and the element 

heat ; according to Dr. Higgins, of pure air, fire, 

and an acid. 
Nitrous air isscompofed of phlogifton, and de- 

phlogifticated nitrous vapour. 
Water is compofed of vital air and phlogifton — 

or inflammable air. 
Phlogifticated air 15 னன் of phlosaan, and 

aerial acid. 
To thefe may be added another permanently 

elaftic fluid, to which ‘philofophers have given 

the name of Hepatic air, becaufe by the addiction 

of an acid, particularly the marine, it is obtail- 

ed from heper fulpburis, which is a liver coloured 

combination of fulphur with alkali or with earth. 
The properties of this gas are—Ic {mells like rot 
ton eggs; mixt with pure or with nitrous air, 1 

becomes inflammable; it is mifcible with, water 10 
e உட் 
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a certain proportion; it turns filver or merctizy 
black; it is fomewhat heavier than atmofpheric 
air; it reddens the infufion of turnfol; it preci- 

pitates from water in the form of fulphur. Mr. 
Kirwan, in confequence of many ingenious and 
apparently: decifive experiments, Solicit this gas 

to be fulphur brought into an aeriform ftate by 
- the matter of heat. It is this gas which impreg- 

nates the waters of Aix la Chapelle, ட்ட 

gate, &c. 

Such is the prefent ftate of our aerial philotophy, 

which is yet in ‘its infancy. Future experiments, 

by producing new lights, may poffibly render it 
more fatisfactory. 

There remains yet a very natural queftion 

which the young chemift wifhes to afk before we 

quit thefe elaftic Auids. <“ Suppofe, he will fay, 

that by the folution of a metal, or by any other 

procefs, I have produced one of thefe gafes, how 

am I to know which of them itis?”—If it be 

calcareous gas, ‘water will abforb a quantity of it | 

equal to its own bulk, and it will precipitate all 

thg lime diffolved in lime-water. {f it be phlo- 

gifticated air, it will produce thele effects but in a 

fmall degree; befides, this air is generally ob- 
tained by inflammation. If it be mitrous gas, 
on being mixed with common air, it will exhibit 
a turbed rednefs, and a confiderable dimirPution 
of bulk. Ifit be vital air, a candle will burn in 
it with an eglarged and brighter fame. If it be 

D2 . 3 27-
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tiflammable air, it will explode by the application | 

of a lighted candle, or burn with a white or blue — 

flame. 

- The annexed Table exhibits what I conceive to 

‘be the prefent opinions of the moft celebrated 

philofophical chemifts of this age. By prefent 

opinions, 1~mean thofe that T have been able to 

collect from the lateft of their writings which I 

have feen. The opinions of the prefent hour may 
be very different. Many of the fquares are 

‘eft vacant, becaufe the column comprehends a 

‘matter, concerning the principles of which, the 
author whofe name is oppofite to fuch vacant 

“fquare, has, to the beft of my recolleétion, de- 

clared no opinion, 

A TABLE 
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Ro Ce Dees 

R E immediately diftinguifhed by their four 
tafte. They are likewife characterized by 

the following general properties. They change 

the tin@ures and infufions of blue flowers to red. 
Syrup of violets and tinéture of turnfol are gene- 
rally ufed for this purpofe. They effervefce and 

unite readily with alkalis fixt and volatile ; alfo 
with earths, and with metals, forming a great 

variety of neutral falts. From their great attrac- 
tion to water, they are generally fluid; mixed 
with water, they produce heat; with ice, cold. 
Acids unite with earths and alkalis in preference 

to every other fubftance. See the tables of at- 
traction. 

௬. * . 

Acids are mineral, vegetable, and animal. 

  

80. பூமி. 

MINERAL ACIDS. 

ர. ITRIOLIC ACID, is fo called from its 
having been formerly extracted by diftil- 

lation from green vitriol. It is now more copi- 
; D 3 பெர
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oufly and advantageoufly obtained from fulphur. 
At is commonly called ofl of vitriol, from its oily 
appearance when ஆலு ம one make into 
another. * 

_ This acid, when pure, } is nena pellucid and 

க் colour; but its. attraction to water and 

to phlogiftic matter is fuch, that, by what means 
foever it be obtained, it is found coloured and 

. diluted: for chemical purpofes therefore it mut 
be conceutrated and purified by diftillation. 

The fpecific gravity of concentrated vitriolic 
acid is double that of water: thus, if a pint of 
water weigh one pound, a ia of vitriolic acid 
weighs two. : 

Vitriolic acid with த்ரயம் earth, forms pon- 
ere Spar. 
With fixed vegitable alkali, “witriolated tartar. 
With marine alkali, Glauber’s falt. 
With lime, /elenites and gyp/um, 
With magnefia, Epjfom fait. 
With volatile alkali, vitriolic ammoniae, 
With clay, aivm. 
‘With metallic calces, vitriols. 
With fpirit of-wine, wether, | 
With phlogifton, fulpbur. — 
Thefe feveral compounds are here arranged ac- 

cording to the table of attractions, where the 
reader will find all the metallic calces fpecified, 
See alfo the general table of compofition. 

Vitriolic 
.
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Vitriolic acid being mixed with an equal quantity 
of cold water, a violent boiling and a great degree 
of heat are immediately திர 2ம் No hypothefis 

hitherto imagined is equal to’ a perfeétly fatisfac- 
tory explanation of this extraordinary pheno- 
menon. ‘No decompofition takes place. The 
refult is a mere vitriolic acid diluted with water, 
which may be again feparated from the acid by 
diftillation, and if again united, the fame effect 
will be produced. “Modern chemiftry will tell 
us, that the heat produced by this mixture is 

. caufed by the extrication of f{pecific heat, from 
the water; for that the mixture when cold pof- 

feffes lefs {pecific heat than the water, and about 
the fame degree as the acid before mixture 5. but 

the experiments for determining the f{pecific heat 
of fluids, by the quantity of ice they will melt, 
are exceedingly fallaceous. Spirit of wine, whofe 
fpecific heat is much greater than that of vitriolic 
acid, produces no fuch effect when mixed with 

water. If it be a fuperflux of fpecific heat, a mix- 

ture of water with vinegar fhould produce a ftill 
greater degree, unlefs it can be proved that fpe- 
cific heat is accumulated in the mixture... Some 
philofophers afcribe the production of heat in this 
mixture to the violent fri€tion of the particles 
againft each other during the ebulition: but when 
‘the ebulition is over, and the mixture returns to 

the common heat of the atmofphert, no greater 

degree of heat can be produced by the moft vio- 
: lent
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lent agitation; nor indeed is there any experi- 

ment to prove, that the friction of fluid | particles 

againft each other will பக்த the leaft aug- 

mentation of heat. * . 

Vitriolic acid mixed with oil or any other in-~ 

flammable matter, may, by heat, be rendered 
volatile, and if received into a veffel inverted in 
quickfilver, will remain uncondenfed. This 

elaftic gas is called, by Dr, Prieftley, vitriolic acid 

air. It is‘eagerly abforbed by water, forming 
volatile acid of fulphur. 

Il, Marine Acip is fo called; becaufe it is 

generally extracted from fea-falt, which confifts 

of ‘this acid and foffile alkali. It is eafily ob- 
tained “by diftillation from fea-falt mixed with 
vitriolic acid, to which the foffile alkali having a 
fuperior attradtion, unites and forms Glauber’s 
falt; and the marine acid being fet at liberty, 
paffes over into the receiver, 

The marine, or muriatic acid, commonly cal- 
led {pirit of falt, is fo volatile as to rife in white 
fumes when expofed to the air. Thefe fumes are 
called by Doctor Prieftley marine acid air, which 
is an elaftic fluid not condenfible by cold. Of 
this air, or gas, water will abforb about one 
third of its own bulk, and this combination forms 
a {trong fpirit of falr. Hence philofophers tell 

us, that marine acid confifts of marine acid air 
and water; Out marine acid air is not a conttitu- 

ent part of marine acid, but the acid itfelf volar 
tilized
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tilized by the phlogifton which is one of its con- 
~ ftituent parts. Spirit of falt therefore is a. com- 

pofition ef acid, phlogifton and water. 
The properties of marine acid are thefe. 
1. It is of a pale yellow colour, and emits’ 

white fumes. 
2. It has a peculiar fmell, oo refembling 

that of faffron. 
3. Its fpecific weight is to water as 19 to £6: | 

4. With vegetable fixed alkali it forms  digeftive 
falt of frivius. 

ப் With foMile alkali, common Sik 

6. With volatile alkali, fal ammoniac. 

ட் With lime, /ea alt with a calcareous bafis. 

. With magnefia, fea falt with a bafis of cm 

in 
g. With metallic wee various metallic Jats. 

10. With nitrous acid, agua regia, which dif- 

folves gold and platina. 

Pe With vinous fpirit, ether. 

The attra€tion of marine acid to alkalis and 

abforbent earths is weaker than that of thé vitri- 

olic or nitrous, either of which will confequently 

decompofe the falts formed of thefe alkalis and 

earths with the marine acid. Metallic calces, on 

the contrary, prefer this to either of the other 

acids. 

Il]. Fervor Acrp. Fluor, from ‘which this 

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

Jours, in which minerals are generally found in- 
volved,
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volved, and is thence called their matrix. Thefe 

{pars are called fluors, becaufe they promote the 

fufion of ores: they confift of caleareous earth and 

a peculiar acid, which may be feparated from the 

vearth by diftilling fluor with oil of vitriol, by 

which calcareous earth is more powerfully at- 

tracted. The vitriolic acid uniting with the lime 

fuffers the Auor-acid united with phlogifton to 

rife in a volatile ftate, which being condenfed by 

its union with water conftitutes the acid in 

queftion. : 
The moft fingular property of the fluor-acid is ; 

its power of diffolving filiceous earth, ‘or flint, 

which it extraéts even from. glafs, and moft 

powerfully when in its volatile ftate, then called 

fuor-acid air. When abforbed by water, this gas 

depofits part of the flint in the form of a white 
powder. bo 

This acid differs alfo from the vitriolic, nitrous, 

and marine acids, in preferring calcareous earth 

to alkalis. Fhuor-acid faturated with vegetable | 

alkali, is decompofed by lime-water. 

IV. Aci of Arsenrc. The femi- metal called 
arfenic, is fimply an acid coagulated by. phlo- 

gifton, from which the acid may be feparated by 
diftillation with-marine and nitrous acid, the lat- 

ter of which feizes the phlogifton of the arfenic, 

and the acid concretes at the bottom of the 

retort, G 

This



MINERAL ACIDS. 45 
‘This acid combined with vegetable alkali is, 

like the fluor-acid, decompofed by lime-water. | 
In prefering lime to alkalis, therefore, it differs 

effentially from the vitriolic; the nitrous, and the 

marine acid. ; 

7. இராம of Borax, commonly called /edative 

falt, is a peculiar fpecies of acid which, united 
with marine alkali, forms borax, Thatit poffeffes 
the properties of an acid, is evident ‘rom itsturn-— 

ing tincture of turnfol, &c. green; from its fatu- 
rating alkalis, and Bevis lead, copper, iron, 
tin, &¢. 

This acid prefers lime to foftile alkali, om 
which therefore it may be feparated, by boiling 
borax with lime-water. Probably this acid is the 
fame with that of phofphorus, but combined with 

a {mall quantity of alkaline earth. 
VI. Acip-of Amper, is obtained by diftilling 

amber with an acetous liquor:and oil. It forms 

neutral falts with alkalis, earths; and metals. It 

prefers earths-to alkalis, particularly that which is 

called ponderous. 
Two other mineral acids have been difcovered 

by the celebrated Scheele, viz. the acid of Mo- 

lybdena, and of Tungiten. There is ness 

very fingular in their properties, as far as they are 

yet knowns. Scheele fuppofes thefe acids to be in 

a ftate refembling that of white ar‘euic. 

SE C-
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VEGETABLE ACIDS. 

J. A CID of Sucar, may be extraéted not 

only from fugar, but from honey, gum- _ 
arabic, and from tartar, by boiling them with. 
nitrous acid, The ‘nitrous acid uniting with the 
phlogifton, in which the faccharine acid was in- 
volved, flies off in red fumes, and leaves the acid 

required in the remaining liquor, from which, by 

evaporation, prifmatic cryftals are obtained. 
The fuperior attra€tion of this acid is to lime, 

with which it forms a compound infoluble in wa- 
ter. Hence its ufe in difcovering the {malleft 
quantity of calcareous earth diffolved or fufpend- 
ed in that fluid. Ttmay be obtained from a great 
variety of vegetables. 

Il. Acro of Tartar. ‘Tartar is a vegetable 
concrete, which feparates fpontaneoufly, but 
flowly, from wine, red or white, adhering to the 
fides of the cafk, It confifts of the vegetable 

-fixt alkali fuperfaturated with the acid in queftion, 
which in many refpeéts differs but little from 
vinegar and other vegetable acids. It differs, 
however, from vinegar in its attra@ion to lime, 
ponderous earth, and magnefia, in preference to. 
alkalis. 

Cream
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Cream of tartar, which is tartar wathed from 

impurities by boiling in water, contains about 
id more than was neceffary to one third of this ழ் 

faturate the alkali, which fuperfluous acid may be . 

obtained by faturating a folution of tartar, in 

boiling water, with chalk. Phe folution muft 

then be evaporated to drynefs, and the remaining 

powder digefted in a large quantity of weak vi- 

triolic acid. Having ftood about twelve hours, 

the liquor muft be poured off and again evapo- 

rated... The refiduum is the acid required. 

The afid of tartar with vegetable alkali forms 

Soluble tartar. ch eck 

With mineral alkali, Rochelle falt. is 

With volatile alkali, vegetable ammoniac. 

With antimony, tartar emetic. 

Ill. Actp of Sorren. This acid is procured 

by a difficult chemical procefs from falt of forrel, 

which confifts of vegetable alkali fuperfaturated 

with this acid. Its peculiar properties are not yet 

afcertained ; it differs however from the acid of 

tartar in taking lime from the vitriolic acid, and 

in being entirely feparated from vegetable: alkali 

by chalk. Itis probably the fame as the acid of 

fugar. | : 

IV. Actp of Lemon. Chemifts have hitherto 

difcovered no properties peculiar to this vegetable 

acid. Whether it prefers lime, megnefia, and 

ponderous earth to alkalis, is not determined. 

‘ V. AcID
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V. Acip of Benzorn. Of this acid very little | 
is known, except that it exifts in the refinous * 

fabftance called Bexzoin, and that it may be ob- 

tained tolerably pure by adding lime to its folu- 
tion in boiling water, and then decompofing that 

combination with marine acid, It combines rea- 
dily with alkalis, and, with the mineral, affords 

cryftals that are not deliquefcent. A folution of 2 

thefe neutral (பிடி may be decompofed by 1105) 

magnefia, or clay. 
VI. Acerous Acip, or VINEGAR, Is ர. 

by continuing the vinous fermentation. In its 

attractions it prefers alkalis to lime, contrary to 

the other vegetable acids, from which it alfo dif- 

fers in its weaker attraction to earths and metals, 
and in not being altered by diftillation. 

Vinegar may be concentrated, that is, render- 
_ ed itronger, or more four, by freezing, The ice 

on the furface is mere water, which thus fponta- — 

neoufly feparates from the acid. Strong vinegar 

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

The acetous acid, according to Dr. Higgins, 
is a Comoination of a gcsuliag acid priaciple, 
vital air, water, and phlogifton ; which acid 
principle is a conftituent part of fixable air, of 

a = 
ia
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inflammable air, of charcoal, and other inflam-. 
mable bodies,  _ 
From the experiments of Dr..Crell (Journal ன் 

Phyfic, O&ober 178 58) it feems highly probable 
that the vegetable acids differ not eflentially from’ 
each other: thofe of tartar, vinegar, and fugar, | 
he found to be modifications of the fame acid, 
I have mentioned this before in the article Phlo- 
gifion. 

Vinegar, in common with other acids, Cigale 
earths and metallic fubftances. 

With fixed vegitable alkali, ic forms regenen 
vated tartar. பக : 

With foffile alkali, a chryfallizable falt. 
With volatile alkali, vegetable ammoniac. 
With copper, verdigrea/e. 
With lead, ceru/s or white-lead, and Jugar of 

lead. 

With {pirit of wine, ber. 

  

டா டா 
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Y animal acids are underftood thofe which 

are procured from animal matter. 
ri ந 

I. Nitrous Acrp, hath hitherto been ம். 

dered as a mineral production, and arranged ac- 

EB cordingly 

os
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cordingly among the mineral acids. Its, hows 
ever, certainly the produce of animal matter. 
This, and every other acid, in the opinion of 
Dr. Higgins, is compoted offs certain acid prin- 
ciple and vital air. If this be true, the copious 
production of vital air from nitrous acid is eafil 
underftood. yt. 
Nitre, commonly called faltpetre, confitts of 

nitrous acid and vegetable fixed alkali. Now, in 
order to obtain the acid feparate, forme fubftance 
muft be employed to which the alkali has a 
ftronger attraction. In the table of attra@ions 
we find, under the head Fixt Aikali, that vitriolic 
acid precedes nitrous acid. Hence we conclude, 
that vitriolic acid will decompofe nitre by uniting 
with the alkali, and that confequently the acid . 
will be fet at liberty. This really happens. In 
diftilling nitre with oil of vitriol, with clay, with - 
any kind of vitriol, or neutral falt containing vi- 
triolic acid; the acid of nitre will quit its alkaline 
bafe and pafs over into the receiver. It is fup- 
pofed.to be a compound of nitrous vapour, phio- 
gifton, pure air, and water. 

Nitrous acid, when ftrong and fmoking, is ge- 
nerally called Jpirit of nitre, or Glauber’s Spirit of 
nitre; when lefs concentrated, agua fortis. The ~ 
{moking fpirit is called by Bergman, Phlogifticated 
nitrous acid, 

Smoking fpirit of nitre is of a reddifh flame 
colour, emitting fumes of the fame tint, Its 

weight
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weight is to water as¥8to12. When mixt with 
water, a confiderable degree of heat is produced, — 

_ and the mixture becomes blue or green. 
‘Nitrous acid with vegetable alkali forms wifré., 
With fofite alkali, cubic nitre. 

With volatile alkali, nitrous aimmoniac. 

With abforbent earths, delequefcent neutral falts. 
With filver, ச் வற. 

“With mercury, red precipitate. ட் 
With marine acid, agua regia. 

With fpirit of wine, ther. 
The primfry attraction of this acid, according 

to Bergman, is to ponderous earth, to which fuc- 

ceed alkalis, abforbent earth, and metals. 

By means of nitrous acid combined with me- 
‘tallic and inflammable fubftances, a variety of 
elaftic fluids have been produced ; but whence 

thefe fluids proceed remains matter of difpute. 

Nitrous acid, volatilized by heat, becomes a 

permanently elaftic fluid; bat as it diffolves 
quickfilver, and is abforbed by water, it is with 
difficulty preferved and its properties not eafily in- 
veftigated. It feems, however, to differ in. no=~ 
‘thing from phlogifticated nitrous acid, or fmok- 

ing fpirit Of nitre. 
II. Aci of Sucar or Mizz. Sugar of milk 

is procured from clarified whey by evaporation. 
This fugar, being analized, yields about a feventh 
part of acid of fugar, and fomewhat more than a 

fifth of another acid; called acid of fugar of milk. 
E 2 This
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This acid appears in the form of a white powder, 
which requires fixty times’ its wejght ‘of ae 

water to diffolve it. 
The acid of fugar of milk attraéts earths in pre- 

- erence to alkalis, with which it forms falts not 

readily foluble in water. Its combinations with 

earths are fcarce foluble at all. 

III. Acrp of Mick, is procured by evaporating 
whey, ‘pontaneoufly feparated, to about an eighth 

of its quantity. But whey contains a fmall 
quantity of lime united with phofphorie acid, 

with which it is fuperfaturated, axd is, for that 
realon, diffolved ; for phofphoric acid merely fa- 

turated with lime, falls to the bottom of the vef- 
fel. In order, therefore, to precipitate this 

phofphoric falt, the remaining portion of the 

whey muft be faturated with frefh lime, which 

muft be precipitated by the acid of fugar, for 
lime prefers this acid to every other. Finally, 
by the addition of highly re€tified fpirit of wine, 
the acid of milk is obtained pure. 

This acid forms deliquefcent falts with earths 
and alkalis. It is not known to form cryftals 
with any metal except zinc. 3 

Its firft attra€tion is to ponderous earth; to 
this fucceed the alkalis in their ufual order: after 
thele, lime, magnefia, clay, metals. 

» IV. Acip of Ants. This acid is procured by 

diftilling millions of thefe infe@s, either without — 
addition or with water. It refembles vinegar in 

many
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many refpe&ts; but differs from it in forming 
cryftals with magnefia, iron, and zinc. - : 

"The attrations of this acid are not determin- 

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

V. Acip of Fat. This acid 15 obtained by 
repeated diftillation of animal fat. The neutral 
falts which it forms’ with earths and alkalis differ 
very little from thofe of vinegar. In its attrac- 
tions it prefers earths to alkalis. A 

VI. Acip of Puospuorus. Phofphorus is a 
{pecies of fujphur (procured, by a troubfefome 
procefs, from urine) confifting of a peculiar acid 
.and phlogifton. Itis luminous in the dark, and 

burns with a cold flame when expofed to the air. 
The acid of phofphorus, like that of fulphur, is 
obtained by fimple combuftion. This acid may 

likewife be feparated from the earth of calcined 

bones, by diffolving the earth in nitrous acid, and 

precipitating it with vitriolic acid. 

Phofphoric acid unites with abforbent earths in 

preference to alkalis: in other refpects it poffeffes 

the properties of acids in general. With allalis 

4¢ forms microcofmic falt. 

Iron, zine, and arfenic are completely foluble 

in phofphoric acid. Ina high degree of concen- 

tration, it may be combined with effential oils; 

and, with fpirit of wine, probably a phofphorie 

ther may be produced. 
E 3 VIL. Pere 
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Vil. Pertate Acip, like the phofphoric, 

7 

obtained from urine, and fuppofed, by the Swedith 
chemifts, to differ effentially from#that acid, is 
probably no other than phofphoric acid. united 
with a little foffile alkali, Future experiments, 

inftead of increafing, may poffibly reduce the pre- 4 
fent catalogue of peculiar acids. 

VIII. Acip of Prusstan Brive. உங. 
blue hath been தைவர ம்றற0!6ம் 6 மம்... 
iron united with phlogifton. ‘The Swedith che- 
mifts have difcovered that the tinging matter is 
of an acid nature, becaufe it unites with alkalis, 

a ¢ ப் 

earths, and metals, and forms with each a fort of 
neutral compound. 

This acid is obtained by boiling Pruffian blue 
with a folution of fixed alkali, and by precipita- 
ting the falt thus formed, by the addition of fpirit 
of wine. “This falt, confifting of the tinging acid 
of Pruffian bie, faturated partly with alkali and 
partly with iron, is called Praffan, or phlogifticated 
alkali, which, being diftilled with vitriolic acid, 
is decompofed. ‘The ,acid required, being thus 
difengaged by the fuperior attra¢tion of the vitri- 
oli¢ to the iron and alkali, pafies over and unites» 
with the water in the receiver, 

The acid of Proffian blue is fuppofed, by 
Bergman, to confit of zrial acid (calcareous pas, 
or fixed air) volatile alkali and phlogifton. It is 
volatile,“and in its attraGtions feems-to prefer al- 
Kalis to earths, : 

CHAP,
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த general properties of alkalis are thefe: 
1. They have a peculiar urinous tafte. 

iP They change the fyrup of violets, and a 
blue infufions and tin@ures of vegetables, t 

green. : 

3. They unite with effervefcence with all acids, 
which they. prefer to every other fubftance, and 
with them orm various neutral falts. Their at- 

traction to acids is in the following order: vitri- 

olic, nitrous, marine, of fat, of flour, of phof- 
phorus, of fugar, of tartar, 8௦. See the table 

of attractions. 
Alkalis, in their natural ftate, are combined 

with calcareous gas, and are then called mild ; 
when deprived of this gas they become cauftic, 

and are then called pure alkali. By caufticity is 
meant the violent aétion of thefe alkalis, thus de- 
prived of their calcareous gas, upon the fkin and ~ 
flefh of animals, which they corrode and confume . 

like aétual fire. 

This operation is explained by fuppofing it to 
be an extraction of calcareous gas from the ani- 

mal body. 
Alkalis are either fixed or volatile. * 

Fixed alkali 1 is vegetable or foffile, 
Ee 4 SE C-.°
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VEGETABLE ALKALI, 

Ts procured by wafhing the afhes of burnt ve- 
getables, whether herbs or wood, with water, 

| 
| 

and by evaporating the lexivium to drynefs. 
Tartar, burnt in an open fire, yields the fame falt, வு 
which differs in no refpeét from that procured — 
from wormwood or from any other plant, except 

க . ச் 

certain plants which grow near the fea. 
This alkali, when expofed toa moift ae 1-4 

quifies, and is then called oil of tartar. In this 
property it differs from mineral or foffile allcali. 
Oil of tartar is nothing more than a folution of 
vegetable alkali in water, which it attraéts from 
the atmofphere. Confequently this oil, as it is 
called, may be immediately produced by dif- 
folving the alkali in a fmall quantity of water. 

_ During the folution heat is produced. 
Vegetable alkali alone fuftains a confiderable 

degree of heat without alteration; but mixed 
with calcareous, argillaceous, filicious, or me- 
tallic earths, and expofed to a fufficient fire, it 
fufes and converts them into glafs, 

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

ட நர்ததத
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Fixed alkali: diffolved with certain phlogiftic 

matters confijtutes a liquid, called phlogifticated 

alkali, of confiderable ufe in the precipitation of 
metals. Bergman’s method of preparing this 11- 
quid, is by adding Pruffian blue to a folution of 
fixed alkali, உ. by burning cream of tartar 
and nitre in a hot crucible, This is alfo called 
Pruffian alkali, on account of the Pruffian blue 

ufed in the preparation. 

Vegetable alkali, with vitriolic acid, ‘forms 
vitriolated tartar. 

With. marine acid, digeftive falt of Sylvius, 
With nitrous acid, mitre, 
With vegetable acids, regenerated tartar. 

With fulphur, diver of fulpbur. . 
With oils, /oap. 

Tron and copper are eafily diffolved in a folu- 
tion of vegetable alkali; but other metals re- 
quire a previous folution in acids. 

Vegetable alkali may be obtained fufficiently 

pure for chemical purpofes, by deflagrating nitre 
with charcoal or with tartar. In this operation 

the acid evaporates, and the alkaliremains. உ. 

SE C-
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2.௨ இரக்க... 

MARINE, MINERAL, orn FOSSILE 

. ALKALI 

T is called marine alkali, becaufe it is the bafis 

of fea-falt ; mineral or foffile, becaufe it is not 

produced in the animal or vegetable kingdoms. 

The ufual method of obtaining this alkali is 

by burning plants which grow near the fea, par- 

ticularly kali, a plant which grows plentifully on 

fome parts of the Spanith coaft. It is imported 

into this kingdom under the name of /oda, or bar- 

villa, and is fuppofed to have been the natron of 

the ancients. It poffeffes all the general proper- 

ties, of vegetable alkali, and differs from it only 
in forming with acids different neutral falts. 

With vitriolic acid it forms Glauber’; Jali. 
With nitrous acid, cubic nitre. 

With muriatic acid, common falt. 

With vegetable acid, Rochelle falt. 

ame. Re TVs 

VOUVATIR PAL KALE 

F eafily known by its penetrating pungent 
Amell. It is procured by diftillation from all 

snimal fubftances, and from fome vegetables, 
pare
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particularly thofe of the crucifotm kind. It is 
produced by diftillation from fo many yarious 
fubftances, that nothing conclufive concerning its 
compofition can be inferred from the means of 
its production ; but from its properties 1t appear's 

to be an alkaline falc volatilized by phlogifton. 
Volatile alkali, by a moderate degree of heat, 

may be converted into a permanent gas, called, 

by Dr. Prieftley, alkaline air, which is fuppofed 

to confift of inflammable and phlogifticated air. 

This alkaline air may be changed into pure in- 

flammable ir by the electric fpark, or by being 

heated in a retort. 

Alkaline gas poffefies the property, fimilar to 

that of inflammable gas, of reviving mercury and 

lead by the eleétric fpark ; but it differs from the 

latter in being abforbed by water, with which it 

. farms a ftrong alkaline fpirit, called {pirit of 

harthhorn, or fpirit of /a/ agmoniac. 

Volatile alkali is moft eafily obtained by dif- 

tilling fal ammoniac mixed with fixed alkali, cal- 

careous earth, or with quicklime: if with fixed 

alkali, or calcareous earth, the alkali produced 

will be mild; if with lime,- it is cauftic, becaufe 

the lime deprives it of its fixed air. The nature 

of this procefs is eafily conceived when we recol- 

le€t that fal ammoniac confilts of marine acid and 

volatile alkali... The earth or lime upiting with 

the acid, fets the alkali at liberty. When ab- 

fotbent earth is ufed, the volatile alkali fublimes 
in 

ஆ
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in a concrete ftate; but with lime it is always. 
fluid, becaufe it is cauftic; for cauftic volatile 

alkali will not concrete. Caufticity depends on a 

deprivation of fixed air. oe 
“Volatile alkali with vitriolic acid, forms  vifri- 

oli¢ ammoniac. | 
With nitrous acid, nitrous ammoniac. 

With marine acid} /al ammoniac. 
With falphur, Hofiman’s tinéture of fulpbur. 
With fpirit of wine, duleified fpirit of Jal am- 

momac. 

With effential oils and fpirit of wine, /piritus 
volatilis aromaticus. ; ' 

‘With oil of amber, ea de luce. 

Liquid volatile alkali diffolves copper com- 
pletely, and immediately affumes a beautiful blue 
colour: hence afew drops of it will difcover the 
fmalleft quantity of that metal jn mineral waters, 
or other liquids. It alfo precipitates other metals 
from acids, and re-diffolves them. It poffeffes 
the fingular property of ‘precipitating gold from 
aqua regia, which precipitate, when heated to a 
certain degree, fulminates with a violent explo- 
fion, and is thence called awrum fulminays. 

Volatile alkaline {pirit, commonly called {pirit 
of hartfhorn, is generally diftilled from bones 
previoufly prepared by boiling them in water. It 
is afterwards re@tified, that’ is, freed from its 
burnt oil, by repeated diftillation. , 

é The
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-» The attractions of volatile alkali are nearly the 
fame with thofe of fixed alkali. 

  

CH AP. Vill. 

ப கிளை பட இருமும் 

ONDEROUS EARTH isa recent difcovery. 

i. = Hitherto it hath been. always found com- 

bined with vitriolic acid, and conftituting a pe- 

culiar kind of fpar, called /pathum ponderofum, 

from its great weight. It may be feparated from 

the acid -by the. phlogifton of oil or charcoal in 

what is called the dy. way: that is, mixing either 

of thefe with the fpar, and expofing the mixture 

to a hot fire in a crucible. In this-procefs, the 

phlogifton unites with the acid, forming fulphur, 

and the. ponderous earth is left in.a caultic ftate, 

its fixed air being diffipated by the heat. But 

in order to obtain it pure, it mult be diffolved 

in nitrous acid, and precipitated by mild fixed 

alkali. In: this operation, the precipitation is 

efiected iy a double attraction. The alkali fa- 

turates the acid, whilft irs fixed air unites with 

the ponderous earth, which falls to ‘tthe bottom 

in its mild and.natural ftate. The feparation of 
pon- 

}
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ponderous earth from nitrous acid cannot be ef 

feéted by cauftic fixed alkali; for though this 
acid, in equal circumftances, will unite with 
cauftic alkali in preference to evety other fub- 
flance, neverthelefS, when united to ponderous 
earth, the attraction of fixed air to the latter is 
required to produce a feparation, 

But this ponderous fpar may be mote eafily de- 
compofed by calcination in a ftrong heat with 
twice its weight of fixed alkali, which, uniting 
with the vitriolic acid, will form vitriolated tars 
tar. This with the fuperfluous acid may be 
wafhed off, and a mild ponderous earth will re- 
main.—Or, in the moift way, by boiling the {par, 
mixt with half its weight of fixt alkali, for fome 
hours. : 

This earth is called by Mr. Kirwan, in his Efe 
ments of Mineralogy, Barytes. It refembles lime 
in tafte, but requires 90௦ times its weight of wa- ் 
ter to diffolve it. It is the only earth which de- 
compofes vitriolated tartar, and which may be 
precipitated by the Pruffian alkali from thewnit- 
rous and marine acids. Its fpecific gravity ex- 
ceeds 4,000. Some philofophers believe it tobe — 
a metallic earth, 

Ponderous earth has fome propertigg. in com- 
mon with calcareous earth, but cn it in 
forming, «with vitriolic acid, ponderous {par. 
With nitrous and marine acids > it forms cryftals 
that are {earce foluble : from thefe it may be fe- 

த் parated
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parated by the leaft drop of vittiolic acid, by 
which it is moft powerfully attraéted. For this 
reafon a few drops of a folution of ponderous 
earth in any other acid, will immediately difcover 
the fmalleft admixture of vitriolic acid in watery 
or in any other fluid. ‘ 

The attraction of ponderous earth to other 
acids, is in the following fucceffion : acid of fu- 

gar, ‘of amber, of fluor, &c. See the table of at- _ 

tractions. - 

Ponderous earth, aK its natural ftate, is com- 

bined with fixed air, and therefore, hike caleare- 

ous earth, produces an effervefcence when dif- 
folved by acids. 

Ss Seas 

Ey I M E 

S_pure calcareous earth; that is, calcareous 

earth feparated feom its gas, by burning, or 
- by folution in acids. Marble, limeftone, calca- 

reous petrefactions, calcareous {par, ftalactites, 

tophi, chalk, and every kind of ftone that will 
burn to lime, confifts principally of this earth 
combined with calcareous gas; alfo the fhells of 

fithes and of eggs. : 
This
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This earth.combined with vitriolic acid contti<y 

tutes félenites, gypfum, plaifter of Paris, alas 

bafter; with fluor acid, fluor; with Tongften - 
acid, Tongften; with the nitrous and marine 

acids, deliquefcent falts; with vegetable acids, a 
kind of foluble tartar. ரு 

Lime in the tempé€rature of | bax requires near 
700 times its weight of water to diffolve it, ் 

Lime in its ன வல ftate, that is, combined 

with fixtd air, effervefces with all acids, with 

which it forms various neutral falts.. This effer- 

vefcence is produced by the extrication of the 

fixed air, called by modern chemifts, zbe aerial 
acid, to which it has lefs attra€tion than to any 
other acid. Its firft attraction is to the acid of 
fugar, then to that of forrel. To thefe fucceed 
the vitriolic, the tartareous, &c. 

Lime, though incapable of fufion when alone, 
acts as a flux to all other earths. It melts with 
borax or microcofmic falt. In fofion it combines 
fo intimately with the marine acid as to be infe- 
perable by heat alone. Fufed with calx of i iron, 
it forms a black mafs of a metallic appearance ; 
with calx of copper, a metallic mafs of a red co- 
lour; with calx of lead, a yellow glafs; with. 
calx of tin, a yellow elafs ; with calx of bifmuth, 
a powder, or greenifh glafs, according to the 
proportion of each fub{tance ; with ae of anti- 
mony, a {efni-tranfparent yellow mafs ; with zinc, 

ae a glafs
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glafs of a deep yellow colour. . Thefe feveral 

combinations are fo hard as to ftrike’ fire with. 

fteel.. Berlin Mem. 1781. 

iis SiteGel’. Woy அவை 

ப ட ப A Yes te 

Y chemifts called argillaceous earth, is dif- 

tinguiffaed from other earths by its tenacity 

and patie property when moiftened with water. 

It is never found perfectly pure, but commonly 

mixed with a large proportion of flint. It is moft 

eafily obtained pure from alum, which is a com- 

bination of clay and vitriolic acid. From: this 

acid the clay may be feparated by the interven- 

tion of alkaline falts, or of any other fubftance 

which attracts the vitriolic acid more powerfully 

than clay. 

Pure clay alone is not fufible in the ftrongeft 
fire; but may be eafily fufed by mixing it with 
lime, borax, or microcofmic falt. When burnt 

it becomes fo hard as to ftrike fire with fteel. 
Clay, fufed with calx of iron, forms a black mafs 

imperfeétly fufed, but hard enough to ftrike fire 

with fteel; with copper, a brown mals isaperfect- 

ly fufed, or powder, according to the proportion 
.of the two imeredients; with lead, a powder, un- 

F lefs 
ட
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lefs in the proportion of four parts of the calx to 

-one of clay, in which cafe a glafs of a deep yellow _ 

is produced; with tin, a powder, or grey mafs, 

that will {trike fire with fteel ; with befmuth, an- 

timony and zinc not fufible. . ் 

Clay is foluble in acids, particularly the vitri- 
olic, with which it forms alum, 

Its attractions are in. the following fucceffion : . 

= vitriolic, nitrous, marine, faccharine acid, &c. 

  

CBG Fa பக்கல் 

F 2 I N Es 

XALLED vitrifiable, cry/talline, or filiceous earth; 
A is diftinguifhed by its peculiar hardnefs; by 

its ftriking fire with fteel ; by its being infoluble 
in acids, except fluor acid. 

This earth, though called vitrifiable, is incap- 

- able of fufion or vitrification without the addition 
of other earths, or of alkaline falts. Being fufed 
in a crucible with three times its quantity of fixed 
alkali, the vitrious mafs becomes foluble in wa- 
ter, and the folution is called liquor of fints. 
When no more alkali is ufed than is fufficient to 
fufe the flint, the-refult is the glafs made in glafs- 

houfes for various purpofes. 
Powdered flint, fufed with calx of iron in equal 

quantity, or witha lels proportion of flint, forms 
ன் a mals
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a mafs that will {trike fire with fteel ; externally 
of a léad colour, but black and polifhed in the 
fra@ture. If the proportion of calx exceed that of 
the flint, the mafs is friable, Flint fufed with 

calx of copper, in any proportion, forms a black - 
powder or friable mafs ; with a triple or quadru- 
ple proportion of ¢alx of lead, a greeni(h glafs ; 
with calx of tin, in equal or exceffive proportion 

of calx, a white or yellowifh vitrious mafg, not 
very hard; with calx of bifmuth, four parts to 
one of flint, glafs ofa deep yellow ; with calx of 

antimony in equal or greater proportion of calx, 

white or yellowith glafs; with calx of zinc, in 
excefs, a white opake mafs that, will ftrike fire 

with fteel. 

Flint hath been generally fuppofed infoluble in 

water; but Mr. Kirwan fays, that 10,000 parts 

of water may diffolve one of this earth. Mineral, 
ற. 8. 

ந ராத். 

ந்த ஷூ: ஒர தது 

OMMONLY called magnefia alba, like 0215 

A careous earth, is foluble in acids with effer« 

vefcence; but differs effentially in not burning 

to lime. It effervefces with acids becaufe, before 

F 2 = cal«
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calcination, it is combined with: fixed ain. Te 

differs from lime tn forming, - with vitriolic’ acid, — 

a bitter neutral falt, called Ep/om jaits in not ° 

being folublé in water after calcination; in ‘bes 

ing, in fore degree, foluble in water before cal 

cination *; ‘when calcined; in depriving volatile 

௨8:11 only of its fixed air; In not cryftallizing 

with vinegar; "in n6t being preci rane from” 

= Her acids by the vitriolic. 

Magnefia fufed with above an equal propor 
tion of calx 6f iron; produces a hard’ black mafé 
imperfetly fufed ; with calx of copper, a prey 

hard mafs imperfeGly fused; © with’ calx of léad; 

in the proportion of. fourto One of earth, a hard 

yellowifh mals; with calx-of tin, a whicthh por- 

ous mafs that will ftrike fire with feel; with calx 

of bifmuth, a grey powder, or white friable mafs; 
with calx of antimony, in the proportion of four 
to one of magnefia, an opague hard mafs of a 
metallic appearance; with calx of zinc, in the 
proportion of three.or four.to one of earth, a hard, 
porous, unpolifhed, brown mafs. 

Thefe experiments require a great degree of 
heat. 

  

    

ல 

Maenefia, in. the டப் bath will neither 
melt alone nor with any other பர்க் earth, except 
lime ; but it will mele with a mixture of flint and 
வத 3 allo with»borax, or microcofmic falt. 

நதர 

க. 1 requires about 6792 times its we ight of water to dif- 

folve it. Kirwan’ 's “Mineralogy, p. 6
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.-Magnefia is feldom found, in a natural ftate, 
The with other matter. It is found com- 

bined. with the nitrous acid in all nitrous earths ; ; 

with the marine acid in fea water ; 5 and with the 

aerial acid. in various mineral waters: itis alfo 2 

conitituent part ofa variety of ftones. 

Magnefia is generally obtained by precipitation, 
with. fixed alkali, from the laft lixivia of nitre or 

of fea falc; “but that which is precipitated , with 
falt.of tartar from.a folution of Epfom, or Biter 

purging falt, is most pure. ஸ்டா 
உந்தி 

Gabbche Ris ok ; 
M Be T A L S. 

Nie bodies are, perfect metals, im- 

perfe& metals, and femi-metals. 

Perfec& metals are, gold, platina, filver, mer- 

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

Semismerals are; “bifmuth, “nickel, | arfenic, 

cobalt, zinc, antimony, manganefe, molybdena. 

Metallic bodies differ effentially from allother . 

natural bodies in being more ponderous. 

All metallic bodies are compofed of phlogifton 

and an earth or ealx.peculiar to each. Now phlo- 

sifton being the fame in all metals, their various 

properties mutt neceflarily depend on fome pecu- 

liarity inthe calx ofeach metal: the caices of 

metals, therefore, rdther than the metals them- 
iE 3 {elves,
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felves, are the objets of chemical inveftigation, 
By calx is meant the metal deprived of its phlo- 
gifton, whether by means a fire, or by folution 
and precipitation. 

Dr. Higgins is of opinion, that metals in calci- 
nation, or in folution, do not part with their phlo- 
gifton, but that they imbibe pure air, which uimites 
with the phiogifton into a ftate approaching ta 

~water« Hence the fuperior weight of metallic 
calces. In reducing thefe calces ta a metallic 
ftate, the phlogiftic matter employed, he afferts, 

~ communicates nothing to the meta}, but uniting 
with the vital air, forms aerial acid and water. 

Metals in general are foluble in acid menftrua, 
and are dec precipitated by alkaline falts ;. be- 
caufe, acids having a fuperior attraGtion to alka- 
lies than tq metallic calces, they unite with the 
former, and confequently. the calx falls to the 
bottom ofthe veffel, 

Metals may be precipitated, from their folu- 
tion in acids, by other metals, and fuch preci- 
pitates are not calces, but the metal revived or 
reduced, as it is exprefled by chemitts ; 3 that is, 
reftored to its metallic appearance. If i irqn, for 
example, be put into a 1010110௩௦4 filver, of cop- 
per, of tin, 82௦. thefe metals willbe precipitated 
in their metallic form, and the j iron will be dif- 
folved i in the acid ; but if zinc be added to this 
folution, the iron, attracting phlogifton from the 
zinc,. will falt-to the bottom, and the calx of 
zinc wall occupy its place with the acid. 

& 

SECT:  
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PERFECT METALS, 

RE fo called, becaufe they cannot be cal- 
cined orin any refpeét ner by = tho’ 

ever fo long continued. ~ 

1. Gotp, called, by the ancient ee ened age 
kine of metals, is not only the moft valuable, 
but the moft ponderous and moft duétile of all 

metals. Gneounce of gold will gild a filver wire 
twelve hundred miles in length. It is beat by 

the hammer fo thin as to float in the air; and fo 
great is its tenacity, that a gold wire one tenth 
of an inch in diameter will, fuftain a weight of 
630 pounds. 
Gold is deemed பண்ண in diclier acids or al- 

kalies fimply applied; but~it is foluble in ae 
regia and in bepar Julphuris. 

Aqua regia is a mixture of nitrous and marine 
acid. The firft of thefe acids has no further fhare 

in diffolving gold than by depriving the marine 

acid of its phlogifton, which marine acid, thus 

dephlogifticated, ‘attracts’ phlogifton  from~ the 
metal, and thereby renders it foluble; for metals 

~ gré not foluble in’acids until they are deprived of 

a part of their phlogifton : dephlogiftjcated ma- 

‘rine acid, therefore is the real folvent of gold. 
But, in a: letter from Dr. Crell to M. D’Arcet, 

ச் F4 we
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we learn that by diftilline vitriolic acid with 
manganefe, an acid is obtained that will alone 

diffolve gold, filver, and mercury. 
Gold, thus reduced: to.a eqlx, becomes eafily 

foluble by molt other acids, by alkalies, and by 

zether,which takes this metal from all acids.. 

An the dry ways) that.is, melted ina பதிக 
gold readily. unites with all other metals. 

ட ஸில் | is al{o: foluble, sin. the dry way, by liver 

of fulphur, which is-a combination of ful phur 
with fixed alkali. From this compound, diffol- 
ved in water, the gold may be precipitated, to- 
gether with the fulphur, by, any. acid, and may 
be finally feparated. fi irom the fulphur by fire. 

. Gold, diffolvedin aqua regia, may be precipitat- 
ed, by alkalis; earths, and the calces of all: metals 
except platina, . The precipitate, by means of 
cauftic mincralalkali,-is almoft black; by mild 
mineral alkali, yellow. is 

The calx of gold precipitated from aqua regia 
by means of ட 211211, poffeffes the fingular 
property. of fulminating when expofed 008 டட 
rate degree of heat : it is called eurum fulminans. 
The ட் of this phenomenon -is the. fudden 
eruption of the. elaftic. Auid, which, combined 
with. phlogitton, conftitures volatile alkali... In 
this Operation, the alkali is inftantaneoufly de- 
compofed (by the calx, when heated to.a certain 
degree, fnatching its phlogifton) and the elaftic 
fluid confequently teleafed. A cubic inch of az- 

runs ர
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rum fulminans generates, by explofion, about one 

thoufand cubic inches of this gas. ள் 

A cubic foot of :gold weighs 1326 French 

pounds*, Weighed in water, it lofes one nine- 

teenth part, and fixty-four parts of the twentieth, 

fuppofing it divided! into one hundred : its {peci- 

fic «gravity therefore is called’ 19,64.” In other 

words, gold weighs about nineteenctimes and an 

half heavier than the water that would run ever _— 

the edge of a’ veffel quite full, on -dropping a 

jump cf gold into it; or than.adump of ice of 

the fame fize. Rasa லம்] 

Gold, not being foluble by fulphur or arfenic; 

is never found, like other metale, mineralized, 

fo as to conftitute a proper ore of gold. It is 

fometimes difcovered, in fmall quantities, in the’ 

ores of filver, copper, lead, 8c. but it is gene- 

rally found in what is called a native or virgin 

{tate, inclofed in ftones of various kinds, parti- 

cularly in quartz, or mixed with fand at the bot- 

tom of rivers. bast 

Gold mixed with fand may be eafily feparated 

by mechanical means 5 if it be inclofed in earths 

or ftones, it may be feparated by firft reducing 

them toa fine powder, and diffolving it in nit- 

rous acid. If the earth’ be calcareous it will dif- 

folve, and the gold »will fall to the bottom, » If 

the matrix be gypfeous or filiceous, diffolve the 

x aus *. powder 

* The French pound is to the Englith Troy pound as 21 

to 16. 
ம்
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powder in agua regia, and precipitate the gold . 
with a folution of green vitriol. Gold may be 
feparated from pyrites, after torrefaction, by agua 
vegia. Kirwan Mineral. . 
* According to Bergman, the elective attractions 

of gold, in the moift way, are ether, marine acid, 
aqua regia, nitrous acid, &c. 5 in the dry way, 

mercury, copper, filver, lead, &c. 
JL. Siiver is the fecond perfe& metal, Like 

gold, it is capable of fuftaining the greateft de- 
gree of heat without alteration or diminution. It 
lofes the eleventh part of its weight in water. A 
cubic foot of filver weighs 720 French pounds. 
A filver wire one tenth oe an inch in diameter, — 

will fupport 340 pounds. Except gold, itis the 
moft ductile of all metals. : 
- Silver may be diffolved by vitriolic or marine 
acid, but not without the affiftance of a confider- 
able degree of heat and concentration. 

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

If afolution of filver in nitrous acid be pro- 
டல் evaporated and left to cryftallize, we obrain 

a me-
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a metallic falt called Junar cryftals, and thefe 
cryftals, by fufion, form the caufti¢ called lapis 
tnfernalis. 23189 7 

Silver combined with vitriolicacid, is called 
Junar vitriol; with the marine acid, after fufidn, © 

luna’ cornea, ; 

The folution of filver in nitrous acid is fingular- 

ly ufeful in the examination of waters, in which 

a few drops of it produce a cloud and prec*>"~..- 

tion, if the water contain vitriolic ‘acid, marine 

acid, alkali, earth, or metal, whether fimple or 

combined, The decompofition which caufés the 

cloud in the water, is produced by the fuperior 

attraCtion of thefe feveral fubftances either to fil- 

yer or to the nitrous acid in which it is diffolved. 

Silver prefers either of the other two acids to the 

nitrous, and all acids prefer alkalis and earths to 

metals ; and thus, when any of thefe are uncom- 

bined, the decompofition is eafily accounted for. 

But it is not fo eafy to comprehend the power 

which feparates the filver from the nitrous acid 

when the water to be tried contains a neutral falc. 

In this cafe the effeat is produced by what is called 

a double attraction. 
Let us fuppofe that the water holds in folution 

ever fo fmall a quantity of Epfom falt, which con- 

fifts of vitriolic acid and magnefia. A few drops 

of the folution of filver immediately produces a 

cloud, which evidently indicates a decompofi- 

tion. How can this poffibly happen ?—for we 

. . know
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know that the magnefia is more powerfully. at- 

tracted by. ‘the vitriolic than by. the nitrous, acid, 

and that the vitriolic acid prefers magnefia. to 
filver ; but. though neither. the nitrous acid nor - 

the filver can alone decompofe the Epfom falt, 
yet the attraction of filver to the. vitriolic acid, 
and of nitrous acid to magnefia, acting at the fame 

_time, produce a force fuperior to that which held 
the conftituent parts of the two neutral falts unit- 
“ed. ~~ Thus the nitrous acid uniting with the mag- 
nefia forms a frefh neutral falt, which remains dif- 

folved in the water, and the filver united with the 

vitriolic acid, falls to the bottom. ~ 
Silver is fometimes found in its natural and . 

malleable ftate combined with a finall proportion 
of gold, or with copper; butit is generally found 
mixed with other metallic matters, mineralized 

with fulphur and arfenic, from which it is fepa- 
rated by what is called cupellation, a procels 
founded on its indiftructibility by fire. 

Silver may alfo be feparated from its ores in 
the moift way, by pulverizing and then diffolving 
them in nitrous acid, and afterwards precipitating 
the filver with marine acid, which wil take’ it 
from any other menftruum, ் 

Mr. Kirwan (Mineral. ae 240) enumerates 18 
een of filver ore, Viz. 

. Native, in various eas; mixt in ftones of 

various kiads, 4 ் 

2. Vitris
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9. Vitrious, in large lumps feparate or involved 

in quartz, fpar, ௧௦. It is one of the richeft, too 

parts containing 75 of filver. 

‘3.8 **, Yellowifh white, ன ரர. ‘by a 
{mall proportion of arfenic. 

que 8 *o">Sott and of a metallic appearance 
when cuts; mineralized a a large டபக் of 
arfenic. 

5. ed ore. Heavy, fhining, diaphapous, =. 

opake; mineralized by arfenic and fulphur; roo 
grains contain 60 of filver. 

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

7. Arfenico- martial ore, mineralized by arfenic, 
with a large proportion of iron; hard, white, 

fhining, fibrous, poor. 
8. White ore, mineralized by arfenic, fulphur, 

with very little copper and lefs iron. Heavy, ’ 

foft, opake. Spec. grav. 5,0c0 yields about 20 

per, cent. of filver. 

9. Grey ore. Arfenic and fulphur, with much 

copper and iron. It yields from one to twelve 

per cent. Moft common of all filver ores. 

10, Brown ore. Arfenic, fulphur, copper; iron, 
antimony. The greateft part is copper. Of fil- 

ver from 1 to 5 per cent. 

11. Plumofe ore. Sulphur, arfenic, iron, anti- 

mony. It is of various colours, refernbling hair 

or wool. Very poor. 
ம 12. Co-
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120 Gobaltie ore. Sulphur, arfenic, cobalt, i iron. 

The mais is of various colours, but whether. brown, : 

or black, or white, it isdiftinguifhed by rofe-co- - 

loured particles: of cobalt. Yields abous es a 

" cent. 

13. Butterinilk ore. Sulphur, minions me 

barytes.» In thin pellicles on granular fpar. 

14. Combuftile ore. It is a coal that leaves about 

€-ner.cent. in its afhes. : 

34. கமி ore. With vitriolie dnd marine 

acids, a little iron; and fometimes with vitrious 

ore. This fcarce and valuable ore is white, of 

grey, or yellow, or brown, or green, or purple, or 

black’; often cryftalized in a cubic form; fome- 
times friable. Yields about 70 pet cent. 

16. Goofe-dung ore. Uncertain mineralization. 

17. Foliaceous ore. It is found in mountain 

cork, but not worth finding. 

18. Imaginary. Mineralized by fulphur, arfe- 

nic, and bifmuth. sabi. 

Both sold and filver may be refined, that is fe- 
parated from the imperfect metals, and other ex- 

traneous matter, by the action of fire alone, be- 

caufe the fubftances with which they are com- 
bined are calcined or vitrified by continued heat ; 
but by the addition of lead. the operation is con- 
fiderably accelerated: that metal promotes the’ 

calcination of the extraneous matter, and rifling 
with it to the furface, runs off, leaving the perfect 
metal pure. 

But
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But though gold and filver’ may: be thus fepa- 
-“rated from: all other matter, they cannot, by this 

procefs, be feparated from each other; becaufe 
they equally refift the action of fire and of lead: ” 
to. effect this feparation, therefore, we muft have 
recourfe to‘other chemical means. : : 

Gold, we know; is foluble only in aqua regia s ; 
but filver will diffelve in the nitrous orin the ma- 

rine acid feparately applied, or with fulphur in-th- — 
dry way. ‘The nitrousracid is the beft menftruum, 
and is therefore moft commonly employed. This 
procefs is. called parting: -The gold falls to the 
bottom, and the filver, diffolved:in the acid, may 
be obtained either by diftillation, or by putting 
the folution into a copper veffel. The nitrous 
acid having a greater attraction to copper than 
to filver, the latter is confequently precipitated. 

The firft attraction of filver is to the marine 

acid: to this fucceed the acid of fat, of fugar, of 

vitriol, &c. Volatile alkali diffolves the calx of 

filver. In the dry way; filver prefers lead to every 

other metal. 
i, PLatina;. a metal on lately difcovered, 

is ranked. among the perfeét metals, becaufe it is 

not deftructable-by fire ;, and it was. thought to 

differ from every other metallic, fubftance in not 
being fufible alone in the hotteft furnace; but 

M. Lavoifier, in the yeat 1782; fucceeded in 

melting it by. means of a current of pure air, 
Pla=
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Platina is found in the gold mines) of Spanith 

America, in fmallangular. grains, mixed with a 

fpecies of black fandy: which is attracted by the 

magnet, but neither foluble in acids nor fufible. 

Thefe grains of. Platina refemble iron. ish but. 

are fomewhat whiter. . 

Platina approaches very near to gold in its ட 

cific gravity, and refembles that ன in being 

cel» foluble in agua regia, from which, like gold, 

it may be feparated by zther, by alkalis, and by. 

moft other metals, | 

> Platina may be precipitated from its folution 

in agua regia by fal-ammoniac; a ope pecu- 
liar to this metal. Lewis. , 

Tt differs effentially from gold in being neither 
fufiblé nor malliable, unlefs combined with other 
metals by fufion, with fome of which it readily 

‘unites, particularly with zinc. 
The attraction of Platina to acids is nearly fi- 

milar to that of gold, except that when. preci- 
pitated from its folution, itis foluble in’ the 
acid of fugar, of forrel, of lemons, of ants, and 

of vinegar. 
Such were the chemical hiftory and properties 

of platina from its firft difcovery down to the year 

1786; but we now learn that M; Chabanon, pro- 
feffor of chemiftry in Spain, has difcovered a me> 
thod of. fufing and cafting it in large mafles, 
which may be as eafily wrought as gold or filvers 

and chat its {pecific gravity is 24,000. 

IV. Mer-
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“VS Mercury is confidered, by the generality 

of chemifts, as an intermediate fubftance between 
the perfect and imperfect metals; neverthelefs, ie 
certainly poffeffes the effential and diftinguifhing” 

- property of perfe@ metals, namely indeftru@tabi- 
lity by fire. Except gold and Platina, it is the 
heavieft of all metallic fubftanees, and, like thefe, 

it is hot at all affected by the moifture ப the at- 
mofphere. as 

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

Mercury differs principally from the other 
perfect metals in being fulible in a lefs degree of 
heat, thac of the ட்ரக் being fufficient to 
keep it in a ftate of fufion ; but in extreme cold 
weather, in a very cold climate, with the addi- 

tion of artificial cold produced by the mixture of 
fpirit of nitre with fnow, mercury has been aétu- 

ally fixed and ‘rendered malliable. In this ftate 
it poffeffes all the effential properties of a pee 
metal, 

Mercury differs from the other perfect metals 
in its volatility. It evaporates with a degree of 
heat little fuperior to that of boiling water; but 
this evaporation affects no alteration.in the metal: 
for, if it be diftilled in clo veffels, the condenfed 

vapour is precifely the fame with the prercury 

பக? to diftillation, 

G This 

=



0 

™™ 

This metal being digefted over a ftrong heat, 
without the addition of any other matter, and 

continued for a confiderable length, of time,. may 
be converted into a reddith powder, called preci ~ 

‘ pitate per fe; but this powder is eafily reftored to, 
its former fluid ftate by heat alone. 

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

—trta hot water, part of it diffolves, and the re- 
mainder falls to the bottom. This precipitate is 

called Turbeth mineral. 
Mercury is readily diffolved. by. the ‘nitrous, | 

acid, If the falt formed: by this union be eva- 
porated by heat, there will remain a mercurial, 
powder, which is called red precipitate. Mercury, 
diffalved in any acid, may be precipitated white;, 

by phlogifticated alkali. 
Marine acid fublimed with mercury forms cor: 

rofive fublimate, and, if to. this: falt about: three: 
times its quantity of mercury be added, triturated: 
together and afterwards fublimed; mercurias duleisy: 

or calomel, will be the refule. ] 
Mercury, diffolved in-any,of the.acids:above- 

mentioned, may. be precipitated by.earths.andsal: 
kalis, ta.which acids. have a; ftranger attraction, 

and this.precipitate becomes foluble: in. vegetable: 
acids, which have very little effet on:mereury 10. 
its natural flate, It is alfo foluble insalkalinefo-: 

lutions et a previous folutian in acids. coo 
But, though mercury is moft readily diffolved 

in nitrous acid, it is more powerfully attracted by 
the  



the vitriolic or marine acids. Hence the AB Be 
of thefe acids, or any of their combinations, are 
immediately difcovered by a few drops of the fo- 
lution of this metal in the ‘nitrous acid ; and, 
hence its utility in examining waters which are 
fuppofed to cantain Gl nibees 5 falt, Epfom falt, 
felinites, eypfam, ; alum, vitriol, or common 
falc. 

Mercury may be inated from ‘its fa. 
in acids by moft other metallic fubltances. If, 
for example, a clean plate of copper be immerfed 
in a folutioi. of corrofive fubli limate, which is a 
combination’ of mercury with marine acid, the 
acid will unite with the copper, and the mercury 
will cover the furface of the plate, which will ap» 
pear to be converted into filver. 

Mercury may ‘be eafily amaleamated, that i ig, 
~ combined or allayed with eh metallic fubftan- 

ces, except iron: its combination with tin is pare 
ticularly ufeful in covering the furface of mirrors. 
Jt unites moft readily with gold, and is therefore 
generally ufed in extraGtine that metal from the 
heterogeneous matter in which it is frequently in- 
volved. 

The acid‘of fat difengages mercury from the 
marine, and confequently from. every other acid. 

To this attraétion may ‘probably be afcribed the 
extinction of mercury by trituration with lard or 
gteafe of any kind, from which i it is not entirely 
recoverable, 

2 Mercury
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Mercury unites intimately with fulphur by tri- 
turation only, but more perfectly by fufion. If 
this combination, which is called Exhiops mineral, 
be fublimed, that is, volatilized by fire in clofe » 

“veffels, a red powder, called cimnabar, is produced; 
which, when finely ground, is called versillion. 

Mr. Kirwan enumerates fix oe of mercurial 
oe Viz. 

= <2. Native, flowing from ftones, or diffuted 

among clay. 
2. Calciform, mineralized by aerial acid; in hard 

lumps of a brown-red colour. 

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

4. Native cinnabar, mineralized by fulphur ; of 

a red colour, in friable maffes or cryftallized, or 

intermixed with clay or ftones, or with the ores 

of filver, copper, or martial pyrites. 
5. Black ore, mineralized by fulphur with cop- 

per; of a dark grey colour and glaffy texture, 
6. Pyritous ore, containing mercury, filver, 

iron, cobalt, fulphur, and arfenic; a fiiable mafs 

-of a light grey colour. 
By what means mercury may be feparated from 

fulphur and other fubftances with which it is com- 
bined in thefe ores, is eafily imagined, if we at- 
tend to its properties above enumerated. It is 

moft frequently obtained from native cinnabar, by 
diftillation with iron filings, which fulphur prefers 

to
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to mercury. Many other metals, alkali, or 
earths, would effect the fame purpofe, 
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IMPERFECT METALS, 

ய fo called, becaufe, க்ப் like the per- 
fect metals, they are malliable, ductile, and 

fixed in the fire, they are neverthelefs deprived of 
their phlogifton, and confequently reduced to a 
calx, in a fufficient degree of heat. 

I. Leap, called Siem by the ancient haste 
except gold, platina, and mercury, is the heavieft 
of all metallic fubftances: it is alfo the fofteft, 

leaft duétile, leaft elaftic, and leaft fonorous of all 

metals. A cubic foot of lead weighs 828 French 
pounds, and, weighed in water, Jofes about a 

twelfth part of that weight. 
The calx of lead expofed, for fome time, to the 

flame of a furnace infufficient to melt the calx,is 

converted into red lead, called minium. But if the 

heat be fufficient to fufe the calx, it becomes /- 
tharge, which is a powder confifting of {mall 
feales refembling ¢a/k. This powder is ufed in 
various arts, particularly in glazing earthen ware, 
making fome forts of glafs, &c. A yét greater 

degree of heat converts the calx of Jead into a 
G 3 pere
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perfec ஜிவி, called the glals of lead, which being 

readily fufible, 1s frequently ufed as a flux. in the © 
fcorification of ores. 

The calx of lead may igarpediately be reduced, 
that is, reftored to its metallic appearance and 
properties, by melting with a fmall quantity of © 
fat, or anyother phlogiftic matter. 

Lead is foluble in all acids, but its moft power- 
ful attraction is to the vitriolic, ..which confe- 

“quently feparates it from any other acid. Dif 
folved by vinegar, it conftitutes white ead, ufed 
by painters in oil. White lead completely fatu- 

rated with vinegar by digelftion, and: afterwards 
evaporated and cryftallized, forms.the falt called 
பைசா of lead.. A white calx of lead.may be ob- 
tained by precipitation with alkali, mild or cauf- 

tic, from its folution in any acid. 
‘Lead may, by fufion, be eafily united with any 

metal except iron: neverthelefs, the calces of thefe 
two metals unite in vitrification. 

Lead, combined with tin, conftitutes the folder 

ufed by tin-men and plumbers. . This combina- 
tidn, calcined, is ufed for glazing earthen ware, 
and is alfo the foundation of white enamels. 

anes are nine {pecies of lead ore, yiz. 

. Native: very rare: fometimes contains fil- 
ver, OF copper, | 

2» Calciform, . mineralized by the ad acid. 

OF this {pécies there are, five வானில் நமர் 

_ Lead
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. Lead fpar, lead ochre, native cerufs ; with at iron nant 

~ earth. 

- Red, brown, or yellow ; with more iron, 

- Green, cryftallized in. needles or in powder: 
with iron, feldom copper. ம 

Biuifo, fometimes cryftallized; with copper. . 
Black, moft rare, fometimes cryftallized, 

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

3. *** mineralized by vitriolic acid 5 ‘a white” 
heavy calx. 

4. *** mineralized: by the phofphori acid 5 
- green, containing iron, — 

s. Galena, mineralized by fulphur ; with fulphur 
and a little iron; moft common; tead colour, 

cubic, often mixt with quartz, and fometimes 
containing about one per cent. of filver. 

6. Antimoniated lead ore. In appearance it dif- 
fers from galena only in its texture being thready, 
whereas that of galenais plated. It yields a ig 
quantity of Given 

9, Pyritous lead ore ; fulpbur, filver, and much 

iron; brown. It is a mixture of galena with 

brown pyrites. 
8. Red lead fear: fulphur, arfenic with filver. 

Lately difcovered in-Siberia. 

9. Story or fandy lead ores. DitFafed through 
" ealcareous earths. The means of feparating this 
metal from thefe ores may be eafily cénceived by 

G4 3-
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attending to.its properties... Vide, Kirwan's Mi» 
neralogy, p- 300, =. teh eee 

11. Coppsr, by chemifts called Venus, is harder 
and more fonorous than filver, but fomewhat lefs’ 
malliable and duétile. Its tenacity is fo great, 
that a wire, the tenth of an inch in diameter, will 
fuftain a weight of 375 pounds. In water itlofes 
almoft a ninth part of its weight, Be 

Copper diffolves in all acids and in alkaline fo- 
*Jutions: In the former the folutian is green, and 

in the latter blue. When long expofed to the 
air, it contraéts a green ruft, which is a partial 
calcination of its furface by the aerial acid. This 
ruft may be revived by heat with the addition of. 
any phlogiftic matter. 
_. To diffolve copper in the vitriolic acid requires 
a confiderable degree of heat and concentration in 
the acid. The falt obtained from this folution 
by cryttallization is called dye vitriol, 

Copper diffolved ia vegetable acids and cry- 
{tallized forms verdigrea/e. 

This metal may be feparated from its folution 
in any acid by alkalis or calcareous earths, The 
green powder thus precipitated, is ufed for paints 
ing upon China ware, and for imitating emeralds, 
&c. in melting it with glafs.. The greenifh 
precipitate of copper, by phlogifticated alkali, 
from nitrous acid, is more than five times the 
weight of the copper diffolyed, Bergman on Pre~ 
cipitates, 0. 398. ் 

Acids
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Acids having a ftronger attraction to iron than 

te copper, the firft of thefe metals willimmedi- 
ately precipitate the latter. If therefore a plate 

ef iron be fufpended in a folution of copper in 

_ any acid, part of the iron will be diffolved, and 

the copper, in its metallic ftate, will cover the 

furface of the iron-plate, fo as to give it the ap- 

pearance of a perfect tranfmutation. =~ 

Copper, like the other imperfect metals, may, , 

by heat alone, be reduced to a perfect calx, 

which by the addition of phlogifton may be again 

revived. — 

Copper ‘being more powerfully attracted by 

acids than filver or mercury, eafily precipitates 

thefe metals, and, in confequence of this proper- 

ty, it is ufed, in the operation of parting, to pre- 

cipitate filver from ‘its folution in the nitrous 

acid, 

Copper readily unites with fulphur, the acid of 

which, in a degree of heat fufficient to expel the 

phlogifton, converts the metal to blue vitriol. 

- Copper allayed with about a fourth part of 

zinc forms brafs; with tin and with a certain 

proportion of other metallic fubftances, accord- 

ing to the ufes for which it is intended, it confti- 

tutes bronze for bells, ftatues; and cannon. The 

mixed metal called Tombac, Pinchbeck, or 

Prince’s metal, is a compofition of copper and 

zine. 
The
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The attraCtion of copper to acids is in the fol- 

lowing fucceffion: acid of க of பட murs 

atic, vitriolic, &c. . 

There: have been டட aie ன of 
gopper ores, VIZ. 

1. Native, in various forms, either reddit or 

grey, or grains or lumps, &c. 

2. Calciform, vaineralized by the aerial உ 
red; green,-called mountain green; blue, called | 
mountam blue, Thefe are frequently found cry-~ 
ftallized. 

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

4. Vitrious copper orey mineralized by fulphur ; 
red, brown, or blue: the richeft ore of coppers 
generally foft; fometimes cryftallized. 
45. Azur ore; by fulphur with about 25 per 

cent. of iron. 
6. Yellow pyrites ; by fulphur wich much iron. 
7. Grey ore; by fulphur and arfenic with little 

iron. 
8. Blendofe ore; by fulphur and arfenic, with 

zinc and iron. 
9. Argillaceous, fhiftofe, or flaty ore. Vitrious 

ore combined with flate. 
10. Bituminous ore; a {pecies of coal found in 

Sweden, « 

11, Copper
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1. Copper ர ச.ச மஜ. In animal and 
vegetable matter. _ ஆ 

நட்டம் Mineralized by the vitriolic or marine 

acids. Kirw. Min. p. 256. 
Copper i is found diffolved by the vitriolic acid 

in certain mineral waters, in Ireland and elfe- 

where, 
Thefe ores may be analized by firft reducing 

them toa fine powder, diffolving them in nitrous 

acid and precipitating with fixed alkali, or with 

a clean plate of iron. 
111. Iron, by chemifts called ee 15 பெ 

tinguifhed from other metals by its attraction to 

the magnet. It is the lighteft metal except tin; 

it is neverthelefs the ட் and, except Platina, 

the moft difficult of fufion. Except gold it is 

the moft tenacious; for an iron wire, the tenth 

of an inch in diameter, will fuftain 570 pounds. 

It lofes near one eighth of its weight in water. 

Its ductility is fo great that it may be drawn into ~ 

a wire no thicker than the fineft hair. 

Iron is foluble in all acids, and rufts more than 

any other metal in a moift atmofphere, probably 

_ by the ation of the aerial acid. This ruft, which 

is a neal calx of iron, that is, iron deprived of its 

phlogifton, may be revived by fufion with any in- 

flammable matter. 

Iron may be alfo, in fome degree, calcined by 

water. If filings of iron be immerfed i in water, 

they will in time be reduced to a fine powder 
called
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called Martial Ethiops. This is ‘probably: Be = 
fect of the aerial acid in the water. 24 

Tron diffolved in vitriolic acid produces sift 
mable ar, which, by the application of a lighted 

candle to the mouth of the bottle, will immedi- 

ately explode. This folution, by evaporation 
and cryftallization, forms green vitriol. 

Iron with the nitrous, marine, Or vegetable 

acids; sorms deliquefcent falts. ட ் 
This metal may be precipitated from its folu- 

tion in acids by alkaline falts or calcareous earth. 

Tron diffolved in vitriolic acid, and’ precipitated 
by an alkali, faturated with phlogilton, forms 
Pruffian Blue. 

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

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

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

Sulphur unites with iron in preference to any 

other metal : ‘hence the great ufe of iron in ex- 
trating other metals from their ores by fufion. 

The calx or ruft of iron is always of a yellow- 
ith red or, brown colour. It is ufed not only in 
medicine, buti In painting in re in ftaining glafs, 

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

Tron. will anite with all metals except lead and 
mercury. It is capable of receiving, ‘by cement- 
ation, a fuperabundaat proportion. of phlogiftons 
and of being, by that means, converted into a 
harder metal called /teel. 

Calx of iron, in fufion, will melt four times its 
weight of lime, half its weight of clay, .a third 

of flint, and a fourth of magnefia. Achard. Berl. 

Mem. 
Mr. Kirwan is, of opinion that, in con: the 

attractions of earths with calx of iron, take place 
as in the following table. Mineral. p. 15. 

  

    

  

Lime. Magnefia.| Clay. Flint. Zron. 

Tron, Lime, | Iron, Tron, Lime, 

Clay, [ron. Lime, , | Lime, = | Clay, 

Magnefia, Flint. Clay. Flint, 

Flint. Magnefia.     
  

Tron is rarely found zative, that is, in 3 malli- 

able ftate; nor is it, like moft other metals, ge- 
nerally found diftinétly mineralized _by fulpbur 
and arfenic; but as a calx, that is, 4s an earth 

capable of being reduced to iron by the addition 
of
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of phlogifton, it is univerfally di di ரன்ன ‘parti 

cularly through the fofil’ kingdom, there: being 

- fcarce an earth or ftonie from’ which iron’ — hot 

be extracted. 4 

- Theprefence of iron in any க்ஸ் of ftotie ely 

"Be certainly difcovered by diffolVing it, after pres 

vious calcination, in vitriolic acid, and by adding’ 

tothe folution a lixivium of fixed alkali that Bas 
beer’ -2!<ined with the blood of any animal, which 
faturates the’alkali with phlogifton. If the-matter 
thus examined contain iron, a blue precipitate; 
called’ Pruffian blue, will’ be formed. = 

Tron’is frequently found in mineral waters dif 
folved by the vitriolic or the aerial acid. It is 
immediately difcovered by the addition of any 

. vegetable aftringent, particularly the tincture of 
galls, which gives the water a purple tinge ; or 
by the precipitation of Pruffian blue by means 2 
phlogifticated alkali. 

The acid of fugar, or of tartar, will precipitate 

iron from the vitriolic, and confequently from any 
other acid. 

Mr, Kirwan enumerates 26 fpecies: of iron 
ore, viz. 

1. Native. A mafs of malliable iron weighing 
1600 1b. has been difcovered in Siberia: it 18 

found alfo in ‘many other’ places. 
2. Steel ore: brown calx mixt with iron if its 

metallic fate. Dark fteel colour; folid, fining, 

magnatic. eo 

3. Mag-
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3... Magnet. Like the laft in appearances” 

4. Black a — ௦. brown’ em aia 

black-lead. — ந்தி oe 

5. White or ‘pati ere: brown calx of irom, 

white calx. of manganefe, and mild calcareous 

earth. White only when frefh dug. 

6. Magnetic fand. Found in கவ்வ! 

7. Hematites: ved calx indurated with clay and 

manganefe. Colour red, or brown; oryell---, or 

purple: hard and of a metallic appearance.” Tn 

fome countries it forms whole mountains. It. 

yields from 40 to 80 per cent. 

8. Ochre. -Flematites in a fmable ஆம், mixt . 

with a confiderable proportion of clay. oo 

red, or brown. 

9. Red glimmer. Red’ calx, with Black-lead, 

called plumbago. Differs from black glimmer in 

not being magnetic before roafting. 

10. Piss. Indurated‘red'calz, ‘with a fmall 

proportion of browa. Bluiffi black, அதம். 

Brey. 
yi. Emery. தகக to bea mixture of the 

red and white calces, with tripoli. 

12, Grey ore. Red! calk, with /iderite’; of a 

metallic ae and hard: not’ at all mag- 

netic, 

af. | Argillaceous ore. Red or yellow calx, mee 

clay... 
14, Red calcareous ore. In நரம? ரர many 

parts of England. Ufed in painting. 
15. Sili=  
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15. Siliceous ore. Jafper, garnet; கக டல 

fand found in France. Sets 
16. Muriatic ore. Sermentine, 7. ¢. - magnet 

and flint overloaded with iron. 

17. Martial calamine. Yellow; red, or pork ரி 

Quartz, clay, iron, and zinc, 

18. Marcafite. Mineralized by கள் ‘and 

arfenic. . 
19. Martial pyrites. Mineralized by fulphur. 

Yellow or brown. 
20. Mifpickel. Mineralized by arfenic. Like 

filver in appearance, 
21. Combuftible ore: with plumbago and pit- 

coal. 
22. ***. Mineralized by vitriolic acid. 

. 23. Iron blend. A ftone of an iron- 5 69- 
Jour. 

24. Welfram. A brownar black ftone, gene- 
rally found in tin mines. ; 

25. Native Pruffan blue. Clay mixt with iron, — 
Generally found in bogs. 

26. Terre Verte. Iron mixt with clay. It is 
ufed as a pigment. - 

Iron may be completely feparated from any of 
thefe ores, by repeated boiling in marine acid 
and precipitating with Pruffian alkali. In the dry 

way, by. fluxing them with a mixture of eight 

parts pounded ais, one of calcined borax, and 
one-half of charcoal. 

IV. Tw
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AV..Tuw lofes not more than one-feventh of its 

weight i in water: it is therefore the lighteft of all 

metals. . It is neither remarkably dudtile nor te- 

nacious; but it may be fufed and calcined in a 

moderate degree of heat. By an increafe of fire’ 

the calx of this metal:becomes beautifully white 
and refractory: it is vfed, with the addition of 

other vitrifiable matter, for glazing the furface 

of earthen ware; and, calcined with lead, it forms, 

a fubftance called putty, of fingular ufe in polifh- 

ing glafs. Nicre fufed. with tin accelerates its 

calcination. 

Tin is in fome degree foluble in all ans, ஜே 

cept the aerial. I except the aerial acid, be- 

caufe it contraéts no ruft in contact with air or 

water. 
Vitriolic acid, affifted by heat, diffolves tin 

entirely, 

Nitrous acid calcines this metal; that is, it de- 

prives it of its phlogifton, and any alkali precipi- 

tates the earth in a white calx. 

The marine acid, with the affiftance of heat, dif- 

folves tin completely. It is alfo foluble in agua 
regia, \t may be precipitated, asa calx, from 

any of thefe folutions, by water only, if the folu- 

tion be fufficiently diluted. 
The folution.of tin in’ agua regia, added to a 

tinéture of cochineal in water, changes it from a 

crimfon to a fearlet colour. This effect is the 

foundation of all {carlet dyes. 
H Tin,



ட்டி ஆர அற அது ஏத ஜ் 

‘pa ‘in fufion, readily unites with'all-metals, . 

‘but entirely deftroys their du@ility. Combined | 
‘with copper, it forts a hard’and fonorows’ com- 
‘pound called déll-métal;, with lead, it confticutes - 
Solder s with bifmuth, zinc, lead, “and regulus’ ‘of 
antimony in {mall proportions, “it forms pewter ; 
and with ei the 5 or coating for mir- 

Tors. | * 

“ne Calx of tin is (510206 both by fet er vo- 
‘Tatile alkalies. 

The acid of fat, and Of tartar, "precipitate tie 
calx of tin from the vitriolic or the marine acid. 

In the dry way, the attraCtions of tin afe in the 
following order: zinc, mercury, copper, antimo- 

“ny, cold, filver, lead, iron, &c. 

Tin, mixed with lead, is conftantly ufed for co- 

vering thé infide of copper veffels; for which pur- 
pofe nothing more is required than that the fur- » 
face of the copper fhould be perfeétly clean, and 
the tin applied in a ftate of fufion. Iris alfo 
ufed for covering thin plates of iron, to which it 

readily adheres by fimple immerfion in the melted 
metal. Iron thus coated is the-tin- ware in com-# 

‘mon ule. 
Tin, thotich fometimes found pure, is gene-| 

rally calciform. Its ores commonly confilt of the 
calx of tin, iron, Clay, or flint: théy aie called 
tin- Store, which is a heavy blackifhy mafs ; or tin- 

grains, whith tome what réfemble garnets. Thefe 
ores 
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firkk vathing, out. the lighter matters with water, 
then evaporating.the arfenic (which proceedsfrom - 
the matrix) by.roafting, and finally feperating as 
iron by a magnet...» 

Mr, Kirwan enumerates . three ஞ்ச of tin 
ORG Midian ee 
1. WNative, found i in டன்ன 3 

உட. ற்ற. Qf this: there are 5 haa varizties, 
Viz. ‘ 

= Linfpary or white tin ore.» , 2 

Opakes brown or black ore. 
_ Garitet ore. 

Lin fone. 
3. ***, Mineralized by fulphur. 

  

  

Sb Oe» av: 

SBS Mook well obs. 1 முகல் கன்டு, 

RE fo called; beeaufe, notwithftanding 
their metallic appearance and other metal- 

lic properties, they. are neither malliable, nor 

duétile, nor fixed in the fire. They differ from 

perfect metals in the want of thefe three properties, 

and from «imperfect metals, in being capable of 

~ fublimation or evaporation by heat. 
He ‘I, BismuTs
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I. Bismut# in appearance refembles thé reow- 

lus of antimony, though fomewhat lefs white. It 
Jofes, in water, about aninth of its weight, and 

is confequently the heavieft femi-metal. 

~ Bifmuth is perfectly foluble in the nitrous acid 

only. From this folution it may be precipitated 

by alkalis; but water alone will produce: a pre- 

cipitate more white. ‘This powder is ufed as a 
pai:for the fkin; but the fkin of ladies thus. 

painted will become black if expofed to any phlo- 
giltic efluvium, becaufe the calx of. Bifmuth at- 

tracts phlogifton with great avidity, This pro- 
perty is the caufe of the phenomenon produced 
by applying a folution of liver of fulphur tova let- _ 
ter written with’a folution of Bifmuth, called 

Sympathetic ink. 
Bifmuth readily unites, in fufion, with all 

metals excépt zinc and arfenic, rendering them 

fufible in a lefs degree of heat. Tin, by a fmall 
addition of bifmuth, becomes more hard and fo- 

norous: this combination is called pewter. Bil- 

muth is alfo an ingredient in the compofition of 
which’ printers’. types are caft; and, together — 
with lead and “tin, is combined with mercury in 
foils for mitrors. 

A folution of bifmuth in the nitrous acid: may 

be decompofed by the acid of fugat, of fat, of 
forrel, of tartar, of phofphorus, and of arfenic, 
to all which it hasa fuperior attraction. Jn the 
dry way, the attractions of bifmuth fucceed in 

the
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the following order: lead; filver, gold, mercury, 

antimony, tin, coppers éc. 

Bifmuth is more frequently found native than 

any other metallic fabftance. It is alfo found 

mineralized by the aerial acid in form of calx; 

mineralized by vitriolic acid, by fulphur, by ful- 

phur‘and iron. It may be feparated from its ore 

by melting it with pounded: glafs and calcined 

borax. 0 ஷப! — 

Il. Nicxxz, notwithftandipg the contrary opi- 

nion of fome French chemifts, is now generally 

confidered as a difting& femi-metal. It is con- 

tained'in an ore found, though rarely; in fome 

parts of Germany, called cupfer-nickel. This ore 

is generally of an orange colour, and with a 

fmooth furface: it contains fulphur, 811610, 60- 

balt, and iron; from all which the femi- metal in 

queftion is with great difficulty feparated in a 

806 of fufficient purity for accurate inveftiga- 

tion. 
After the moft elabarate attempts ta obtain 

this femi-metal perfectly pure, it feems impoffible 

to diveft it entirely of a certain proportion of 

iron, of which metal it may poffibly be only a 

modification, and this infeparable union with 

iron makes it impoffible to determine precifely 

the fpecific gravity of nickel: it is commonly 

about 8,c00- It is always magnetic. | , 

Nickle diffolves in.all the acids, and. thefe fo-~ 

jutions are green. It is foluble alfe in volatile 

; Hak alkali,
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alkali, and the folution is bh 
in acids, a greenifh white calx n ay be 

ted by feel alah: eee ee sa gata 
Nickel is eafily puter whttt ‘other aa ல் 

more diffcultly i in பட ப to its purity. 
Nickel gives to glafs an hyacinthife colour: 

in its attractions, it “prefers the acid’ of fogar to 
every other. 
IliArsenic is a femi-metal டப்ப ofa 

peculiar acid and phlogifton. White’ arfenic, 
which is the calx of this femi-metal, differs only : 
from the regulus, in containing Jefs phlosifton. 

Arfenic”is produced by nature in its metallic 
or reguline flate, or calciform ; but moftfrequent- 

ly, mineralized by fulphur. ‘Its combination with 
fulphur is yellow, called orpement; or red, which 
is denominated 7ealgar, or Jandarach. “This differ- 
ence. of colour is occafioned merely by the pro- 
portion of fulphur combined with the arfenic. 
_Arfenic, when combined with fulphur, may, in 

part, be feparated by {ublimation, becaufe the 
latter is more volatile; “but the feparation will 
not be compleat without @ fécond fablimation 
with thé addition of fome fubftance which, by re- 
taining the fulphur, ‘will fet’ the “arfenie’ free. 
Fike alkali, or என்னல் will anfwer this pur- 
pofe. 

This ore of atfenic ay be பி by fear . 
tion in mariné acid, with thé eradual addition of 
the nittous ;” feparating the ful shu by filtration, 

் and 
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and» precipit itating the.regulus by zinc, adding 
fpirit of wine (Bergm. )... This regulus lofes about 

~ an eighth part of its weight i in. water. Its colour 
is at firft white and bright,,b ut it foon grows black 
inthe air.” 

“White arfenie differs from other metallic ie 
in being feluble in water, and this i 1g. not furpriz- 

ing when we recollect . that ‘it is nothing more 

thai an acid combined with a {mall proportion of 
phlogifton... This calx.may be reduced to regu- 

lus. of arfenic by an additional quantity of phlo- 

gifton. 
Affenic, வ! ல் ட்ட is prefent in 

the ores of moft metallic fubftances, particularly 
in the ore of cobalt, and. in that of iron Called 

white pyrites. ts volatility renders it eafily fepa- 

rable by fublimation, and its prefence is immedi- 

ately difcoyered by the gatlic- {mell of its 

fumes. : 

Regulus of arfenic parts with its phlogifton in 

fo moderate a. degree of heat that it cannot be 

fufed alone; but, added to other metals 1 in fufion, 

it unites. with many of. them, rendering thofe 

which melt with difficulty, more readily fufible, 

Tin, which of itfelf is eafily fufed, is, by arfenic, 

rendered more vefractory, but it acquires ற 

manent and brilliant whiteneds. . 
White arfenic contains about one fifth part of 

phlogifton, which when. feparated, leaves the acid 

pures, This acid may, by heat alone, be again con- 

Lea verted 
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verted into white arfenic, which, when faturated 
with phlogifton, regenerates regulus of arfenic. 

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

A folution of white arfenic in water, changes 

the tincture of turnfol.red; but, like other me- 
tallic folutions, makes fyrup of violets green. 

Orpiment, which is arfenic combined with ful- 

phur, when boiled in water with double its — 

weight of quick-lime, forms a liquor of fifeular 
ufe in difcovering any quantity of lead diffolved 
in.wine. A.few drops of,this liquor, mixed with. 
pure. wine, produces a yellow precipitate; but if 
adulterated with lead, the precipitate will be dark, | 
brown or black. 

Regulus of arfenic is foluble in vitriolic, nit- 
rous, and marine acid, affiftted by heat; the laft 

of thefe muft boil before it has any effect. 
Regulus of arfenic precipitates gold and pla- 

tina fromaqua regia ; alfo filver and mercury from 

the'vitriolic or nitrous»acids. 
Native regulus of arfenic always contains iron: 

for if to its folution we add phlogifticated alkali, 

Proffian blue is produced. — 
Iron, mineralized by arfenic, may Be feparated 

by digeftion in marine acid, which, diffolving the 

iron, precipitates the arfenic. : 
' Arfenie
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~-Arfenic, combined with fulphur and filver, con- 
ftitutes the mineral called red filver-ore, which 

may be decompofed by agua fortis. This acid 
diffolves the filver*and ‘the arfenic, leaving the 

fulphur to fall to the bottom. : 

Orpiment, boiled in water with cauftic fixed al- 

kali, forms a liquor called fympathetic ink, the 

fumes of which, applied to invifible words written 
with vinegar of litharge, will render them !gible 

though many sheets of paper be interpofed. 

White arfenic diffolved in water with vegetable 

alkali, added to a falution of blue vitriol, preci- 

pitates a beautiful green paint chat mixes readily 

either with oi] or water. 

The attractions of arfenic, in the moift way, 

are in the following fucceffion : marine acid, 

acid of fugar, vitriolic acid, nitrous acid, &c. 

In the dry way, nickel, cobalt, copper, iron, 

filver, tin, lead, gold, platina, zine, antimony. 

IV. Copatr is frequently found in mines, 

mixed with other metals, in what ts called a na- 

tive ftate; that is, not mineralized by any acid, 

or by fulphur *. It is alfo found combined with 

fulphur, or mineralized by the acid of vitriol or 

of arfenic. It is likewife found in the form of a 

black calx. 
Native 

க 7 ஓ 

* Mr, Kirwan fays, that native cobalt has not yet been 

found ; that, what pafles for fach, is mineralized by arfenic. 

Atineral. p. 335s
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Native ‘cobalt generally carnegie, ் 

and nickel, from which it may be feparated by 

diffolving the mafs in aqua regia, and evaporating 

the folution to drynefs; by diffolving this powder 

in vinegar, and precipitating the cobalt by லட் 

of mild vegetable alkali. 

Cobalt பண்ன in any acid, or in ஞானக் 81. 

kali, produces a red colour. Precipitated from 

thefe tolutions by fixed alkali, the powder is of 4 

reddifh ath colour, By thefe properties it is fu 

ficiently diftinguifhed from nickel, and alfo in not 

uniting, in fofion, with Glver, bifmuth, or Jead. 

The ore of cobalt is a heavy mineral of a me- 

tallic appearance, which, when expofed to a moift 

air, is covered witha reddifh efflorefcence. It is 

found chiefly in Saxony and in the Pyrenean 

mountains. The means of obtaining the regulus 

‘of cobalt from this mineral is, firft to “expel the 

folphur and atfenic by roafting 5 | then to wath out 

the earthy and ‘ftony matter with water, and final- 

ly to fufe the remainder with black flux and fea- 

falt. If there be any bifmuth in the mals, which 
frequently happens, it will be found at the bot- 

tom of the crucible, and may be feparated from 

the cobalt by the ftroke of a hammer. 
According to’ Mr. Kirwan, there are five fpecies 

of cobalt ore, viz. 
1. Black ochre of cobalt, nace by the aerial 

ae, 
' 9. Red
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2 Red ochre, ப்ரபு வகை by vitriolic or arfes 

nical: acid. | ; 
2. சலி ரண்டு mineralized by arfenic with {carce 

any fron.” 

4. White ore, oo by. ful பா and arfenic, 
_ with iron: 

ப் White ore, mineralized by a fall piper don 
of fulphur, with much iron. 

The régulus of cobalt is foluble in all acids ; 

but its fire attraétion is to the acid of fugar, © 
which precipitates it from any other acid in the 

form of a pale 1 rofe- ர BOWE: 16 {pecific 

gtavity is 7,700. 
Regulus of cobalt, when melted with any vitri- 

fable matter, becomes a beautiful blue elafs cal- 

led fmalt, which, when ground to a fine powder, 15 

called azure: it 1s ufed to colour ftarch, alfo in 

painting and பவ்ய ் 

The calx of cobalt, ட by roafting the 

mineral, and thereby expelling the fulphur and 

arfenic, is called xaffre. That which is common- 

ly fold is brought from Saxony: it is of a grey ~ 

colour, and is a compound of the calx of cobalt, 

anda vitrifiable earth. It is ufed for painting on 

china and earthenware before they are baked or 

elazed, and, by vitrification in the fire, becomes 

blue. 
Zaffre diffolved in aqua regia, and dijuted with 

water, makes a fympathetic ink, which is render- 

ed vifible by heat. 
Zaftre
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Zaffre is alfo ufed to colour glafs, eae ee! 

~ only blue that will’ ftand vitrification. =. 

V. Zine is a white femi-metal fomewhat re~ 
fembling filver. Its {pecific gravity is about 
7,000. It is lefs brittle than any other femi-me- 

tal, and may be rendered, in fome degree, mal- 
liable, by heat in clofe veffels, with the addition 

of inflammable matter.. It refembles the perfect 
metals and tin, innat being liable to ruft. It dif- 
fers from tin and lead in not melting till itis almoft 

red-hot, at which period its furface i is calcined, 
If the heat be confiderably increafed, it burns 
with a flame more vivid and brilliant than that of ’ 
any other inflammable matter. This Gingular 

property renders zinc an ufeful ingredient in fre, 
works. 

Zinc, when thys kindled in an open crucible, 

fublimes in white fmoke, which condenfing, floats. 

in the air in white flocks. Of thefe flocks, called 

Yowers of zinc, a confiderable proportion fixes to, 

the fides of the crufible.* They are generally col- 
leéted from the internal furface of the walls of 
furnaces, in which ores, containing zinc, are 

{melted. 
Zinc is foluble in all acids, but. preferably in 

that of fugar. Its next attraction is to. vitriolic 

acid, with which ic forms a cryftallizable falt, 
called white vitriol, It may be precipitated white 

by alkali, mild or cautftic. 
All
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_ Allacids prefer zinc to every other metallic 

fubftance, which are therefore precipitated from 

their folutions by this femi-metal. 

Zinc may, by fafion, be combined with all 

metallic fubftances, except bifmuth and nicked. * 

‘With copper, in various proportions, it forms Sra/s, 

prince’s metal, pinchvéck, Ser | 

The compound metal brought from China cal- 

led tutenag, which fo nearly refembles filver, is 

fuppofed to confift principally of zinc, with the 

addition of copper, iron, and perhaps fome other 

ingredient, with which we are unacquainted. 

"In the dry way, the atrraftions of zinc are in 

the following fucceffion : copper, antimony, tin, 

mercury, filver, gold, &c. 
Whether zinc has ever been found zative is yet 

a matter of doubt. ‘The ores of zinc contain this 

femi-metal either in a calcined ftate, or mineral- 

ized by an acid, or by fulphur, by means of 

iron. 
Calcined zinc, called Japis calaminaris, ot cala- 

mene, iS a mixture of the calx of zine with earthy 

and ferruginous particles. 

The acids by which zinc is found mineralized, 

are the aerial and vitriolic. . With. the firft, it is 

called gla/s of zine ; with the latter, vitriol of zinc, 

or white vitriol, which is generally mixed with 

copper or iron, or with both, ம 

Zinc, mineralized byfulphur, is called pleudo ga- 

lena. It is accidentally mixed with filver, lead, 
copper,
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copper, arfenic, &c. . Black Fack is the name by 
which it 18 generally known by the miners. in this 
country. Externally. it refembles the lead ore 
called galena. > இ 
Calamine 18 found in many*parts of வ் : 

in this kingdom, Somerfetthire, Derbyfhire, end 

Flintfhire, yield-it ip great plenty. It is hardly 
to be diftinguifhed from limeftone, except by its 

weight, Gan which it is almoft twice as heavy. 
In its natural flate it contains about a third of its 

weight of heterogeneous matter, the greateft, part 

of which is fixed air, this air is expelled by roaft- 
ing before the calamine is ufed for making brafs.® 

“The fulpbur in blackjack is diffipated by the 
fame procefs. 

Mr. Kirwan enumerates thrée {pecies of ore of 
Bien vic. 
7. Calciform, mineralized by aerial acid. Of 

thefe there are four varieties, viz. 

1. Zine fpar, grey, bluith, or yellowifh. Strikes 

fire with fteel. ட்டது. அ 

2. Tutenago, From China. White, with red 

ftreaks of calx of iron. 

3. Calamine. -Of various colours, forms, and 
degrees of hardnefs. 

4. Zeolytiform, mixt with a large proportion of 
flint. Pearl colour and eryftallized. 

Il. Vitriol of zinc. Mineralized -by vitriolic 

acid. Found in mines adhering to the roof of 
the galleries in what is called a ftala@tical form, 

that
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that is; like icicles; or in white.powder; on. the 

furface of other minerals 5 ; alfo in fome: mineral 

waters. 
டம], Blend. Black Gack. . ட்ட வலி by ful- 

~ phur by means of iron. Of this there are fevep 

varieties, viz. 

1. Bluifh grey, ய appearance, gene- 

‘fally” cubical or rhomboidal. 

ae Blatk; frequently cryftallized. 
3. Red, or brown, fometimes ட் 

Gives fire with fteel. ” 
4. Phofpborfeent blend, தண் or red. “AWhen 

® fcraped with a knife in the dark, it emits light. 

5. Greenifo yellow ரூ Blend, galena, and 

petrolium. 

6. White blend. 
7. Yellow blend. Contains much fulphur. — 

VI. Antimony has. fometimes, ‘though very 

rarely, been found nolo” ; bur it igs gencrally 

found mineralized-by fulphur, and mixed with 

earthy and ftony matter, from . which it as fepa- 

rated by fufion in earthen pots with a hole in the 

‘bottom; through this hole the antimony runs as 

foon as it becomes fluid. 

The matter thus obtained confifts of the »me- 

tallic part called “regiudus of antimony, combined 

with fulphur only. ப this ftate it is @enerally 

fold by the name of crude antimony. 

"The‘regulus is eafily feparated. fronathe fulphur 

by calcination: the fulphur evaporates, leaving 

i the
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the metal in the form of.a grey calx. - This éalx, 

expofed to a greater degree of heat, vitrifies, and 
is then யக gla/s of antimony. \ 

The calx or glafs of antimony; melted in clofe 
~effels, witli any flux or matter Capable of furnifh- 
ing phlogifton, is reduced toa hard, brittle femi- 
metallic fubftance, of a dull white colour called 
regulus of antimony. 

an regulus may be த from crude 
antimony, by fufing it with alkaline falts, or with 
iron, copper, tin, lead, filver; cobalt, ornickel ; 

all which are preferred by fulphur to regulvs of 
antimony. Its {pecific gravity is 6,860. ந 

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

_eentrated, and by diftillation in clofe veffels, 
Nitrous acid ealcines this femi-metal: marine 
acids has very little effect on it; but thefe two | 
acids united, in aqua regia, diflolve the regulus 
readily, and, if crude antimony be employed, 

precipitate the fulphur, Alkalis precipitate an- 
timony in the form of a white calx. 

The eleétive attractions of antimony. are, ac- 

cording to Bergman, acid of fat, marine acid, acid 

of fugar, vitriolic acid, nitrous acid, &c. 

VII. Mancanesr is a femi-metal lately. difco- 

vered. Ithas not yet been found native, nor mi- 

neralized by fulphur, unlefs united. with other 

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

‘Mr. Kirwan diftinguifhes three varieties of this 
native calx; Viz. 

. White ore; cryftallized, of a {parry texture, ° 
containing a fmall proportion of iron. — 

2. Red ore, containing more iron, with calcare- 
ous earth; or batytes and flint. 

3. Black and brown ore, containing ftill more 
iron and lefs aerial acid chan either ae the former. 
Perigord fone and black wad are of this variety. eee 
half a'pound of this laft mentioned ore be dried 
Before a fire, and afterwards fuffered to cool for 
about an hour, and then two ounces of linfeed oil 

be gradually poured on it, mixing them loofely, 
like barm with flour, little clots will be formed, 
and in fomewhat more than half an hour, the 

whole will gradually grow hot and burft into 
flame.” Kirwan, Min. p. 351: 

Manganefe may be feparated from its ore by 
folution in acids; and précipitation® by fixed al- 
kali; but the acid employed mult be either na- 

turally or artificially phlogifticated. 

The calx of manganefe, when almoft totally 
dephlogifticated, is black ; when united with 

phlogifton fufficient to render it foluble in acids, 
it 18 white; with a ftill greater proportion of 
phlogifton, if becomes a சி், hard, brittle, 
fhining, and more dificult of fufion than i 170... 

Difolved in vitriolic acid and cry{tallized, it 
I yields
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yields a s falt, the grains of which are pawallelopt- 
pids and pellucid, 

The black calx gives to borax, in ¥SoKoni a yel. 
lowifh red colour; to microcofmic falt, a bluifh 

red; to glafs, a red or violet. But manganefe 
is ufed in glafs-houfes in order to render green 
glafs white. This fingular வி may be thus 
Spud, on a fuppofition that the green colour 
of glafs is produced by particles of iron combined 
with the flint and alkaline falt of which glafs is 
éompofed. The phlogifton of the iron which 
caufed the green colour is abforbed by the black 
¢alx of manganefe; which calx, by its union with” 

phlogifton; becomes white, as we have feen 
above; and confequently the green colour is de- 

ftroyed. 
Manganefe unites in fufion with all metals ex- 

cept mercury, and it is foluble in all acids. Its 
firft attraction is to the acid of fugar. 

The black calx of manganefe differs from the 

black calces of other metals, in containing a very 

fmall proportion of philogifton. It poffeffes the 
fingular property of decompofing fal-ammoniac, 
and of forming a blue folution with alkaline falts, 
and a red with acids, which colours difappear om 
the addition of phlogiftic matter. 
உம், 07611602௭2. This fubftance refembles 
plumbago, commonly called black=/ead. Scheele 

found it to confit of fulphur combined with 4 

peculiar acid. Mr, Kirwan ranks it among the 
femi-
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femi-metals} becaufe it ஸ் lately been reduced, 

though the properties of the régulus have not yet 
been oe 

© BA Po ox, 

en Orbaadet he 

rs an inflaninidble fluid not foluble in water. 

When inflamed it flies off in fmoke; depofit- 

ing foot, called Jamp-black, and when diftilled it 
leaves a refiduum of coal. . In thefe propeities it 
ditfers from fpirit of wine, which is alfo am in- 
flammable fluid. ர் 

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

All oils are volatile in a certain degtee of 

hes@r 

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

provided the oil be thick, and the acid ftrong. 

I 2 All.
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- All oils are the produce either of the animal or 
vegetable kingdoms. 

Oils, combined with alkaline tees form’ foap, 
_and are thus rendered mifcible with water, tho’ 

not perfectly foluble. But this union of oi] with 
alkali is not very intimate; nor is the oil at call 
altered: for the foap may be decompofed by any 
acid, andthe pure oil recovered. The acid unit- 
ing with the alkali forms a neutral falt, and the 

oil fwims on the furface of the water. 
Oils unite with metals, particularly copper and 

lead. A {mall quantity of the calx of lead ‘dif- 
folved in linfeed oil, forms the drying oil of 
painters ; a larger proportion of this calx boiled 
with oil of olives conftitutes the emplaftrum com- 
smune of the London Pharmacopeia. 

Oils are effential, expreffed, animal, foffil. 
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» ESIDE in aromatic vegetable fubftances 
only, and are generally obtained by diftilla- 

.tion with water. 1 fay generally, becaufe thofe 

which are contained in the rhind of certain fruits, 

fuch as lemons and oranges, may be exprefied. 
EF
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Effential oils become volatile in the heat of 

boiling water, and retain the peculiar odor of the 

~ vegetable from which they are diftilled. By thefe 
properties they are fufficiently — diltinguifhed 
from what are called fweet oils; alfo by their fo-. 
lubility in water, Jn vinous spirit, and by their 
acrid tafte. _ 

Some effential oils are lighter than water, and 

confequently, when fuperabundant, fwim on its 
furface ; whilft others, being fpecifically heavier, 
fink to the bottom. Of ne latter kind are the 

oils of faffafras, cinnamon, and cloves. 

The fimple waters of the fhops receive their 

tafte and fmell from a fmall proportion of effen. 
tial oil diffolved in the water. The fuperabund- 
ant oil fwims on the furface. 

Effential oils are frequently adulterated with 
fat oil, or with fpirit of wine. If with the for- 
mer, the fraud may be eafily difcovered by drop- 

Ping it into fpirit of wine, which will diffolve the 
effential oil only, leaving the fat oil undiffolved. 
If it be adulterated with fpirit of wine, you will 
detect the fraud, by the addition of a little water, 

which immediately becomes milky. 

ட
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aS fC tLe 
EXPRESSED, on SWEET ae 

C aLLED alfo Fag Ons, are obtained, by e: ex- 
preflion only, from the feeds and kernels of 

various freits and other vegetables ; ; particularly 
from olives, Amok huts, linfeed, oper -feed, 

6௦. 

Thefe oils are not தப volatile by the heat 

of boiling water, nor are they inflammable by the 
mere contact of an inflamed body, 00165 affitted 
by a wick. 

Expreffed oils, by diftillation, become acrid 

and acquire a burnt tafte. " When frefh, they are 
not foluble in vinous {pirit. Thefe oils are bett 
adapted to the formation of good foap in combi- 
nation with alkaline falts. 

  

SECT. Iv 

கரு ரர தண்னி வெக 

் Cc ALLED Far laird ‘Butter, are fimilar in 

their, chemical properties to the vegetable 
oils above mentioned, except that they involve a 
confiderable proportion of a peculiar acid, called 

the
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the acid of fat,. by which they are retained in a 
{tate of congelation. Spermaceti and marrow are 
alfo animal oils, 

Thefe oils exift in animal bodies கடன்! 

with other animal matter; but the gelatinous — 
parts of all animals contain an oil, to which ché- - 
mifts give the name of animal oil, or vil of Dippel, 
from the inventor. This ail is obtained by diftil- 
lation in a degree of heat exceeding that of boil- 

jing water. It rifes combined with volatile alkah, 

and confequently differs effentially from the ani- 

mal oil called fat or butter, both which are coa- 

gulated by anacid. This oil of Dippel is render- 

ed white, thin, and extremely volatile by repeated 

diftillations. 
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1°: an inflammable fubftance combined with va- 

4 vious minerals, Itis called Nopbrba, Petroli- 

am, Afphaliams Barbadoes tar, according to, its 

பொட்டு. 

Naphtha i isa fragrant area oil which is faid 

to iffue fpontaneoufly fram certain clays in, Per- 

fia; it is likewife obtained by. diffillation from, 

petroliym. © Like ether, it will take gold from 

14 பச
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aqua regia. By long expofure to the air it thickens 
and becomes petrolium. Te will diffolve -refins 
and balfams. 1615 not foluble in fpirit of wine. 

‘Tts fpecific gravity is 0,708. Kirwan's Mineral. 
Pp. 210, jue ta EOP OL 

~ Petrolium differs from naphtha only in being 
1615 8௦10. Tt is of various colours, and found if- 
fuing from rocks in various parts of: the world. 
This fubftance, by long expofure to the air, forms 
Barbadoes tar; combined with a little fulphur, 
Afphaltum. Jet and pit-coal owe their inflam. 
mability to this foffil oil. 

  

CHAP, XL 
AL “CG. 0 I. 

A RDENT Spirit, or fpirit of wine, is the pro- 
duce of what is called the vinous fermenta- 

tion. It is the fluid. which gives what we call 
ftreneth to brandy, rum, wine, ale, beer, and 
every other kind of fermented liquor,’ from any 
of which 16 may be obtained by diftillation.: 

Vinous {pirit is mifcible with water in.any pro- 
portion. It is ealily inflammable, and confumes: : 
without fmoke or refiduum., . When perfectly 

pure,
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“pure, it may be diftilled a thoufand times without 
decompofition or alteration. 
~ Alcohol unites with: all acids, deftroying their 
acidity: they are then called dulcifed. By diftil- 
lation of alcohol with acids is produced the vola= 
tile fluid called ether. 

- Alkaline’falts, mixed with ardent fii, aes 
the affiftance of heat, i is converted inte a kind 
of oil, 

Spirit of wine diffolves efeeridl oils and their 

concretes, viz. balfams and refins, from which 

the effential oil is, in confequence of this proper- 
ty, eafily extracted. It may be feparated from 

the folution by the addition of water, which unit- 
ing with the fpirit, fets the oil at liberty. 

By means of this folvent power in fpirit of wine, 
are obtained all fpirituous tinctures, {pirituous 
diftilled waters, and extracts from aromatic vege- 
table fubftances. . A 

Spirit of wine diffelves corrofive fublimate, 

fal-ammoniac, and fedative falt; but has very 

little effect on moft other falts. It does not dif- 
1019 gums or gelatinous matters; thefe are fo- 
luble in water; it is therefore very ufeful i in 1 fepa- 

rating them from that fluid. 
If'to‘a folution of any cry{tallizable falt in wa- 

ter, a fufficient quantity of fpirit of wine be ad- 
ded, the fale will immediately fhoot into cryftals; _ 
becaufe the water; preferring an union with the 

fpirit,
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{pirit, relinquithes the fale which, it held in fo- 

lution. ஒல 

Pure fpirit of wine is a eae of. ‘water, 
phlogitton, a and (according to Dr. Crell) vegetable 

acid, From the experiments ¢ of that philofopher 

we learn, that {pint of wine, by long digeftion 

with acid of tartar, is changed to vinegar; the 

fame tranfmutation will happen if {pirit of wine 

be boiled with vitriolic acid and manganefe ; or 

diftilled twenty times with cauftic alkali. , Its firft 

attraction is to water. It diffolves ether and al- 

oe falts fixed and. yalauilke 

  

CHAP. XL, 

Westy ன்ககு A Ro 

ATER hath already been confidered a as a 
phyfical element.. We are.now to {peak 

obi its chemical ufe and properties.. 
Water, when perfectly, pure, has no, “colour, 

_. tafte, nor fmell. Whatfoever may be its contti- 

-tuent parts, it feems incapable of decomposition 

or tranfmutation. © 
’. Water isa conftityent part of all animal, vege- 

table, and even foflil bodies (except metals and 

“flints) and may be extracted by diftillation. 
் Water
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Water diffolves all faline. bodies, gums, gela- 

tinous matter, air, and gas. 154 
Water unites readily with fpirit of wine in any 

proportion. It alfo diffolves gether and effential 
oils in a certain proportion. It has no effeat on 
the perfe@ metals; but other metallic fubftances 
are corroded ® "by ‘water in contact with atmof- 
pheric air. Is nat this the effet of the aerial 
acid ? 
ட Water diffolves expreffed and animal sits when 

combined with alkaline falts in the form of foap ; 
but this folution is imperfect. 

River waters, waters iffeing immediately from 

fprings, or drawn from weils, are never entirely 
free from heterogeneous matter, cither in a ftate 
of folution or fufpenfion. The matter contained 
in thefe waters is either animal, vegetable, or 
mineral, according to the ftrata a which 
they pafs. 

The falt moft generally diffolved in யக wa- 

ters is formed by the union of calcareous earth 
with vitriolic acid: itis cailed /elenites, or gyp- 

fum. “Waters thus impregnated are called bard : 

they curdle foap, becaufe the acid in the felenites 
and the alkali in the foap uniting, produce an 
immediate decompofition, leaving the oil and 

lime in a ftate of infolubility. 
Water containing felenites becomés inftantly 

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

this
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this experiment a double attraction takes place; 

The filver quits the nitrous to unite with the vi- 

triolic acid, and the lime quits the vitrioli¢ acid 

to unite with the nitrous. ட அனகன் 

' The waters of fprings, rivers, lakes, &c. fre- 

quently contain flint, lime, clay, or magnefia in 
a ftate of fufpenfion. ‘Atmofpheric aif, and aerial 

acid, are prefent in all thefe waters in different 

proportions. பட. 

Snow water contains a fmall quantity of a falt 

compofed of marine acid and lime, டன் 

with a very little nitrous acid ; without either 

common or fixed air. Rain water contains the 

fame neutral falt and acid, with a variety of fuch 

other heterogeneous matters as’ float in the armof- 

phere. . 7 
Waters, in general, are moft pure which afe 

moft tranfparent and leaft heavy. ) 

Waters are examined either by precipitation ei, 

or evaporation. By the firft method, the co- 7 

jour of the water is changed, or its tranfparency | 

difturbed ; by the latter, the falts are cry> 

ftallized and other matters fepdrated from the 

water. 4 

SECT.
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ரட்ட ம் i 

‘MINERAL WATERS , 

ARE inYpreenated with faline or metallic mat- 
ters in. quantity fufficient to affect the 

tafte. 
__ Acids.are fometimes prefent in mineral waters 
in an ufcombined ftate ; but moft frequently 
united to earths, alkalis, or metals, 

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

Lime and magnefia frequently occur combined 
with acids. 

Clay in combination with vitriolic or muriatic 
acid is fometimes, though rarely, difcovered in 

4 the examination of waters. 
Terra ponderofa is fometimes found united with 

marine acid ; alfo manganefe. 
Tron is the metal moft generally diffolved in 

: oa waters: the acids which hold it in folu- 

tion are either vitriolic or aerial. 
Copper i in mineral waters is always diffolved ia 

vitriolic acid, ச 
Sulphur is found in waters either fufpended, ot 

in vapour, or diflolved by means of its union 

with alkali.” 
Thele
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அடீ vatious  innpregnations are thus: detetted. 

diene acid; be chixed with t ine aqueous tinc- 
ture னி பண். or with fyrup of violets diluted; 

’ the mixtute immediately becomes red: If the 
water be alkaline; it will become green. 

The frnalleft quantity of lime diffolved in wa- 
ter, is eafily difeovered by drépping into it a fo- - 
lution of the aéid of fugar, which takes lime from 
all other acids, and carfies it to the bottom of the 

veffel in the form of an infoluble powder. 
Magnefia alba ig immediately difeovered and 

difengaged from thé acid With which it is com- 
bined in mineral waters; by the mixture of a fo- 
lution of fixed alkali. The alkali uniting with 
the acid forms a new falt, which remains diflolved 

in the water, and the magnefia falls to the bot- 

tom. 

If either lime or magnefia be lield in கர்ப் 
by aerial acid (fisted air) a folution-of filver in. 
nitrous acid will produce a cloud in the water, 
and a precipitation of the calx of that metal. 

Clay, like other earths, is precipitated by als 

kaliné folutions, becaufe acids univerlally préfer 
alkalis to earths. 

lf any mineral water contain ferra pondersfa, a 

few drops of concentrated vitriolic a¢id, will form 

with it a /pathum pond:rofum, which not being * fo- 
luble, will precipitate, 

Tron,
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Tton; in mineral waters, is inftantly difcovered, 
by a tindtute of any! vegetable aftringent, which 
ftrikes a purple or black colour, according to the 
quantity of iron. The tinéture of galls, either in 
fpirit of wine or in water, is generally ufed for ~ 
this purpofe.- The fmalleft.portion of iron may 
be detected by a alkali faturated 
with acid. 

- Phiogifticated aid. is prepared by boiling 
four parts of Proffian blue with one of alkali, in 

water. It muft.chen be faturated and filtred. A 

fingle drop of this liquor eine a blue tinge to the 

water, if it contain iron: - 
Water containing copper is immediately tinged 

blue by. volatile: ய்ய! Copper is ptecipitated 
by iron: if a polifhed*plate of iron be immerfed 
in water containing copper, the iron will appa- 
tently be tranfmuted into that metal: In. this 
experiment the vitriolie acid unites with the 
iron, and leaves the சமரம் on thé furface of the 
plate. te} 

Water. containing Denar Juloburis, or hepatic 
vapour; is eafily known by its fmell, refembling 
that of a foul gun. Thefe waters become milky 
by the addition of {trong nitrous acid. If they 
contaifl. fulphur i in a ftate of fulpenfion, or other- 

wife, a folution of lead. in nitrous acid turns the 

water black. If the water be impregnated with 

fulphurious, or hepatic vapour, only, a {mall piece 
of
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of white arfenic dropped into it will: ws vyel- 
low: uniting with the பபற்ற it is பிணையம் 
into orpiment. 

Water. containing Ged air, is immediately 
rendered turbid by a few drops of limé-water: 
The fixed acid air, or gas, uniting with the lime 
converts it into calca: 6005 edrth, which is not fo- 
luble in water. 

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

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

If water contain fixed alkali, a folution of lime, 

in mariné acid, will produce a cloud and precipi- 

tation. The calcareous gas in the alkali, uniting 

with the lime, converts it into calcareous earth, 

which, not being foluble in water, falls to thé 

bottom. If the water, inftead of fixed alkali, 
contain Epfom falt, a mutual decompofition a 

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

தறற. 
Alum, diffolved in water, is inftantly difcovered 

by a few drops of an alkaline folution, mild or 
cauftic. The vitriolic acid of the alum unites 
with the alkali, and the Clay falls to the bottom. 

Water; containing common falt; or any other 

combination of marine acid with alkalis, earths, 

ot metals,” becomes turbid on the addition of a 
diluted folution of filvér in the nitrous acid: The 
marine acid quits every other bafis, and; unitirg 

wich the filver; precipitates in the fotm of a white 

mucilage, If the water contain any fulphur dif- 

folved by alkali, the preeipitate will be brown. 

_ Water containing lime, or magnefia, diffolved 

by fixed air; will alte precipitate filver from its 

folution in the nitrous acid; or lead diffolyed in 

vinegar. 
The volatile fpirie and acidilous tafte of many 

minerat watets, particularly Pyrmont, Spa, and 

Seltzer waters, if owing to their impregnation 

with fixed ar. This air may be feparated and 

collected, - by boiling the water in a Florence 

‘flatk, with a bladder faftened to the neck, or 

any other convenient ee of the like na- 

ture. 

The fixed contents may be reine from oe 

water. by evaporation to drynefs. - By digefting 

: K this 

a
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this refiduum firkt. in fpirit of wine, then in cold ' 
water, and afterwards -boiline it in a large quan- 

ticy of diftilled water. The falts peculiarly foluble 
in thefe menftrua, will be feparately held in a 

* ftate of folution; and the infoluble contents may 

be obtained by filtration, : 

The matter diffolved in the - foie a wine, is 
lime or magnefia combined with nitrous or mu- 
tiatic acid, both which falts may be decompofed 
by diluted vitriolic acid. ff it be lime, gyp/um 
will precipitate; if magnefia, Epfom fale will be 
generated, which can only be obtained bys eva- 
poration. 

The falts diffolved in the cold water, may be {e- » 
parately obtained by the ufual method of cryftal- 
lization. Thefe falts may be alkaline ; falts com- 
pofed of acid and-alkali; falts with an earthy 
bafis; metallic falts; or mixed falts.—Alkaline 

falt is known by its lexivious tafte, and whether 
it be vegitable or foffil, may be determined by 

uniting it with diftilled vinegar, which, with the 
foumer, produces: a deliquefcent, fale; with the 

latter, foliatéd-cryftals —Neutral {alts compofed 
of vitriolic acid; and any bafis whatfoever, may 

be decompofed by terra ponderofa diffolved in ma-. 
rine’acid ; if of nitrous acid, the vitriolic will ex- 

pel it; and the fuime will be red ; if of marin€ 
acid, {the fume with vitriolic acid will be grey: 

The fpecies of neutral falt may be generally 
known by the figure of the. cryftals. - lf the he 

1 ஆத
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be Deri, and there be any, doubt whether the. 
bafis be mineral alkali or magnefia; if it be the 
latter; a bit of the falt dropped into lime- water, 

will inftantly render it turbid.—lIf the acid be the 

inarine, the {pecies of alkali may be difcovered by. 
dropping the acid of tartar into a faturated folu- 
tion of the falt: if it be the vegetable alkali,a ge- 
nuine ¢artar will precipitate; if mineral alkali, 
no decompofition will take place.—If the bafis of 

' the marine acid be calcaréous earth, vitriolic acid 
will decompofe it, and form gypfum if magne- 
fia-be the bafis, the fame acid will produce Epfom 
falt; if clay, alum will be the refult.—If copper 
be the bafis; the folution ‘of the fale in water 
turns blue on the addition of volatile alkali ; if 

iron, tinéture-of galls will trike: a purple or black 

colour. 

The folution, in boiling water, will generally 
contain «ypfum only,’ which may be. teparated 

from the Water by cryftalliaing.. 

  

தது அட்ட AE Ss 

W ] HEN perfectly ctyftallized, may be dif- 

tinguifhed from each other by their pe~ 

culiar forint, 

ட் Rae I. VITRI-
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1 மார்க தர 

i triolic acid® with vegetable alkali, called vitri- 
. ofated tartar. Cryftals, an hexagonal prifm, ter- 

minated at both ends by an hexagonal pyramid, - 
Vitriolic acid with mineral alkali, called Glauber’s 

Jalt. Cryftals, hexagonal prifms, with two op- 
pofite fides broader than the reft, and terminated 

by the continuation of two narrow fides inclining 
towards each other like the roof of a houfes., 

Vitriolic acid with lime, called gypfum. ரெ 
tals, oétaedral, with the ends deeply truncated. 

Vitriolic acid with magnefia, called Epfom /falt. 
Cryftals, tetragonal prifms, terminated by qua- 
drangular pyramids. 

Vitriole acid with clay, called alum. “Cryttals, 
octaedral. 

Vitriolic acid’ with copper, called blue தின் 

Cryftals, flat hexagonal prifms, and truncated. 

Vitriolic acid a iron, called green vitriol. 

Cryftals, fparry. 

1ம். NITROUS 

Nitrous acid with vegetable alkali, called nitre, 

or faltpetre. Cryftals, hexagonal prifms, with 

hexagonal pyramid ends, generally obliquely, 

truncated. 

Nitrous acid with lime. eliquifcent: talte 

acrid and bitter: foluble in vinous fpirit. — 
Nitrous



NEUTRAL SALTS. 133 
- Nitrous acid with magnefia. Cryftals, tetrago- 

nal truncated prifms, which fpeedily deliquiate : 
tafte acrid and bitter: foluble in alcahol, but in 
afar lefs proportion than the laft, 

i 2 
rhe 

Il, MARINE, 
Marine acid with vegetable alkali, called digeftive 

Jali of Sylvius. Cryftals cubic; fometimes trun- 
cated quadrangular prifms: decrepitates in the 
fire and fufes : tafte, falt'and acrid. : 
Marine acid with mineral alkali, called common 

falt. Cryftals cubic. Diftinguifhable from the 
' Jaft, and from every other neutral falr,, in having 

no difagreeable tafte. Decrepitates in the fire 
and fufes. 

Marine acid with lime. Deliquefcent: very 

bitter: foluble in an equal weight of- boiling 
fpirit of wine. . 

Marine acid with magnefia. Deliquefcent ; bit- 

ter: requires five times its weight of vinous fpirit, 
in a moderate heat, to diffolve it, 

CHA. wt
 

G&
S
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கபால் னர் தி்    
லது ௦ H A ௩. Xu. 

Att aoa yee are the objects of Che- 

miftry, difcover a propenfity to unite with \ 

other bodies: they ate drawn together by mutual 

attraction ; but this‘attraction differs from gravi-. 

SA TR aera டிரஸ் 
ஜு விபவ 

tation in not ating. proportionably to the quan _ 
tity-of.matter. ‘This, property, from a fuppofed 
fimilitude in the principles of certain bodies, | 
hath been called affinity, but improperly; for 
many bodiés which unite’mofteagerly are totally. 
diffimilar in-their nature and properties... i: 
\Cherhical attraction differs\alfo from. gravita- 

tion.in not acting indifcriminatly ; on, the con- 

trary, bodies, -in chemical-attraction, prefer. one 
body to all others; after that 4 fecond, then a 

~ third, 8c. Hence this attraétion hath been'cal- 

» Te@ elective, but with equal impropriety, fon it 1s 

an act of invariable neceffity. 
Chemilts, in order to facilitate this important 

branch of the fcience, have conftruéted tables” of a 

attra€tion, divided into a*humber of columns) = 
confifting of figns or fymbols of fubftanées,cap-\ 
able of combination. For an explanation . of. 

thefe figns, fee Plate J. 
Symbols. 
Nah ப இத் 

>
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. Sytabols, figns, or charaGters, “were invented 
by Alchemifts, ‘principally with a defign to vail 
in myftery a fcience, the fole objeét of ள்ல was 
the tranfmutation of bafer metals into gold. 
Thefe figns were found convenient by fucceffive 
chemitts ; they have therefore been retained, ith 
fome variations and occafional augmentations. 
Moft of them are mere arbitrary. figures, without 
any meaning or allufion that can affift the memo- 

ry. It would be no difficult tafk to invent a new 
fet of characters, that would be much more eafily 
remembered. 

I have deviated a little from the fymbols in 
Bergman’s table of attractions, for the following 

reafons.—To the figns of alkalis-and earths he 
adds an almoft invifible p, denoting the purity of 
thefe fubftances ; in other words, to fignify that 
they are not combined with aerial acid, and are 

- confequently in a cauftic ftate. This mark of 

diftinétion ,becomes totally unneseffary, when it 
is underftood that every fubftance fignified in 

_ thefe tables is, by fuppofition, in its ftate ef the 
greateft fimplicity, and that mild earths and.al- 
kalis are compound bodies, whole principles may 
be eafily feparated. 

Bergman, in order to diftinguith vegetable from 
mineral alkali, adds a minute v or an m to the 

fymbol. Now thefe alkalis are much more rea- 
dily and obvioufly diftinguifhed by a dot withix, 
and a ftroke beneath the angle annexed to the cir- 

at cle ;
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ele; the dot indicating vegetable, and the ftroke mineral alkali. But indeed this diltinction is of 
very little confequence in a table of chemical at- 
tractions, as the vegetable conftantly precedes 

~ the mineral. One example of the contrary oc- 
curs in the column of water; but it is merely. 
conjectural, a se 

The fymbol of platina, invented, I believe, by 
Bergman, being an union of that of gold and of: 
filver, feems to imply a compofition of thefe two 
metals. But platina refembles gold in fpecific 
gravity only, and filver fometimes.in colour: 
this refemblance, however, muft have induced the 
inventor to unite the characters of the two perfec 
metals. The figure | have fubftituted for that 
of Bergman, takes 1615 room, and is more readily. 
formed. ' 4 
_,.T have reftored the old fign of zinc, becaufe; 
being formed of the firft and laft letters of the 
word, it is more immediately underftood and re- 
membered, (“ஆய 

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

Let it be obferved, that the principal objects 
of chemiftry are placed at the head of each co- 
lumn, and that the feveral fubftances with which 
they may be combined, are arranged, according 
to their attra@tive power, under each head; fo 

் that
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that if the fubftance at the head of the column be 
combined with any fubftance below it, they may 
be feparated by any of the intermediate fub{tances 
inthe fame column: thus, if a metallic fubltance 
be combined with an acid, it may be feparated © 
by the addition of an alkali, which will. unite 
with the vacid, ane the ee will fall to the 
bottom. ௫ 

It is obvious” ‘that the attractions above men- 
tioned cannot be effected unlefs the bodies that 
are to. act upon each other, be in a ftate of flui- 
dity. Thefe bodies: muft therefore either be dif- 
folved in fome liquid, or fufed by fire. The firtt 
is called the moif, the fecond the dry way: it 

feems more fcientific to diftinguith them by the 
terms Jolution and fufion. 

Geoffroy, in the year 1718, firft publifhed a 
table of chemical attractions, confifting only of 
a fmall number of fymbols. Other ici 
have, at different times, made fome additions. 
For the laft and moft extenfive table of attrac- 
tions, we are indebted to the celebrated Swedifh.. 
chemift Bergman. This table, which contains 
no lefs than 59 columns, is a valuable acquifition 
to chemiftry; neverthelefs, the columns are fo 
obvioufly multiplied, without any reafon or uti- 
lity, that I have not fcrupled to reduce them to 
36. Large plates, which require to be many 
times folded, are very inconvenient in books that 

aré in frequent ufe: Ihave, therefore, for conve- 

niency
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niency’and’ pérfpicuity, fity 
tables under the feveral titles-o of ¢ 

_ garths ; inflammables , metals. 
In Bergman’s table, the acids occupy. 2 205... 

பபயக thesfirft feven ‘of. which I have comprized. se 
““tirone; -becaufe fix.of them are. no-more than a _ 

_Fepetition of the firft, and therefore totally unne- 
_ceffary ; efpecially the three columns of phlogif® — 
_ ticated and*dephlogitticated acids: that of aqua — 
~ regia is €qually fuperfluous, being 2 mere copy of 

the other fix. The other columns are concentra. 

ted for the fam@ifebfon. ~ cpt Re 
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“ATTRACTIONS IN SOLUTION. 

: Tan, i Arias Heals, and Earths. Puare 11." 

“i 1s ப வதர of twelve columnsy hemes 

firft feven of which comprehend twenty dif- 
tinct acids: that called perlatum, which occupies. a 

the twenty-third column in Bergman’s. table, is 
here omitted, becaufe it is now difcovered to be . 

the fame as the phofphoric acid. அ 
The firft general obfervation that occurs, on nthe | 

படல் of this, table, is ‘that, contrary to 4 
' former 

இ 

அ 
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former axiom in ¢hemiftry, all acids, except that 
of Priffian blue, prefer earths to alkalis. There 
are who contend, that the nitrous and marine 

acids prefer cauftie alkali to ponderous earth ; but 
this opinion has not “been adopted. 

From a curfory view of thefe feven columns of 
acids we alfo learn, that metallic fubftances may 
be precipitated from their folution in acids by 
any foluble earth or alkali ; that all acids prefer 

other earths and alkalis to clays and fixed to va- 
larile alkali. é 

In the firft column, metallic fubftances follow 
the alkalis and earths, according to their refpec- 
-tive powers of attraction. Bergman has'thought 
fit to exclude them, and to fubftirute their calces, 

becaufe thefe only are diffolved in acids, obferv-. 
ing, at the fame time, that acids do not diffolve 
one metallic calx in preference to another. In 
this view, a fincle fymbol of metallic calx, at the 

bottom of each column, would have been fuffici- 

ent; but the fubjeéts of chemical attraction are 

not ‘the calces of metals, but the metals them- 

felves, ‘which are generally felected by acids in 

the order in which they are difpofed in the firft 

column, ‘The metallic fymbols are not repeated 

in the other fix columns of acids, becaufe their 

order of attraction to all acids is the fame. The 

dot in the centre'of a {quare, fignifies the Tepeti- 

tion of the fymbol of the preceding column, in the 
fame horizontal line. 

I have
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T have admitted but one fymbol of Raed alkali: 

Bergman diftinguifhes the vegetable from the mi- 
neral, | think unneceffarily ; becaufe the latter is 
univerfally precipitated by the former in acid fo- 
Tutions. This may be eafily remembered, 

That thefe tables may be perfectly compre- 
hended, it is neceffary to obferve, that the hori- 
zontal black lines, which divide one fymbol from 
another, indicate a degree of certainty in the order 
of attraction, and that where the lines are omit- 
ted, the refpective powers of attra@tion are’ not 
fufficiently eftablifhed by experiment. Thefe 
horizontal lines conftitute the only difference be- 
tween the fixth and feventh column. 

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

with
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- with phlogifton, might be decompofed by any of 

the intermediate fubftances in our firft column, 

This is by no means the cafe. . 
In the firft column, the fymbol of volatile al- 

kali is placed below abforbent earths: in former , 

tables of attraction it ftood above them, Their 

attraction to the vitriolic, the nitrous, and the 

marine acids, is indeed fo nearly equal, that the 

fmalleft variation in circumftances will caufe either 

to precipitate the: other It is, however, certainly 

true, that if a folution of fal-ammoniac with 

cauftic magnefia, be kept in a clofe phial for a 

few days, a fmell of volatile alkali will be very. 

perceptible : the alkali, therefore, mult in part 

have given place to the abforbent earth. 

Clay, the fign of which. is placed above the 

metals, has no juft title to this. pre-eminence, 

their powers of attraction being equal. The 

pureft clay, which is generally ufed in chemical 

experiments, is that earth which is the bafis of 

alum. After its feparation from the vitriolic 

acid, it muft be digefted for a confiderable 

time in alkaline water, and then well wafhed. 

Water, in the columns of acids, is placed be- 

low the metals, becaufe, though it diffolves vi- 

triols, it reftores them unaltered. If its attrac- 

tion to acids were fuperior to that of metals, vi- 

triols would be decompofed 1 in the folution. 

The eighth column, in this table, includes the 

three alkalis; whine in Bergman’s table of attrac~ 

tions
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tions‘occupy eolumins 26; a7; ahd28. Th 
certainly a: neédief repetition of. ரிது as the 
arrangement of 006 15 as fare with the other 
two. 

« Columns 9, 10; 11,°12; 13) are she fame as 
Bergman’s 2gth, goth, 31ft; 32d, and 33d. 
They comprehend the five earths; which require. 
feparate cohimns, becaufe they differ from wae 
other in their powers of attraction. 

Flint; which ftands at the head of the ஸி 
columsy hath; till lately,- been thought infoluble 
in any acid ; but we are now cainehiahd by ex- 
periment, that fluor acid, evaporated by heat, ex- 

traéts flint. from glafs vefiels and diffolves it: 
Cauftic fixed alkali will. diffolve powdered flint; 
even in the moift way. 

  

  

இருடா 

Tarte ll. Infammables, Puare Ill. 

HIS table; confifting of eight columns, 

comprehends water and inflammable fub- 

ftances. The firft columa requires explanation. 

In Geoffroy’s table, {piric of wine occupies the. 

firft place, which is followed by neutral falts 

without diftinftion, But though fpirit of wine 
pre
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“LT have’ ‘entirely apical sai we a0 bate ace 
-quainted withits attractions. ¢ 

In the feeond « column of this tables “he nites 
1: அழித் precedes. the-vitriolies ‘becaufe itwill decom- 

pote. fulphur. with the affiftance of a moderate des 

~ gree of heat;~and the three acids are placed. 
above the metals; becaufe,. in ‘diffolving thefe, 

_ they take from them a paft of their ரட் 
Itis:well known to chemifts, that gold; diffolved 
in agua regia, may be preeipitated by the addition” 
of any other metal: hence sir was naturally con- 
¢Waded, that the attraction- between gold: and 

‘aqua regia was the: weakett. But the real caufe of 
this precipitation, is the fuperior attraction -be= 
tween the calx of gold and phlogiften, which, 

_ therefore, quits the anfehiag to unite with the fu- 

_ perior ‘metal. Hence the former arrangement of 
metallic fubftances is here reverfed.— In this co- 

‘lumn, the calees, and not the metals them- 
-felves, are properly fignified by thei refpective 
fymbols, : 

Tn 

ச
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In Bergman’s table, after the column of phic. 
gitton, follows that of the matter of beat; but as 1 
confider heat to be a mere: quality of fire, and ag 
the experiments which fupport this column appear 
tn me infufficient, I chufe to omit it, until this 
matii~9f beat fhall be better eftablithed. 

__ In the third column of this table, the arrange- 
ment differs materially from former tables of at- 
traCtion, in fome of which fixed “alkali oecupies. 
the firft place, in others iron, This new difpofi- 
tion is probably right; but the experiments on 
which it is founded are not perfectly 0000101196, 
This is alfo true of col. 4. ; 

Col..s, Water occupies the கம் place i in wie 
column, becaufe it feparates @ther from fpirit 
of wine in fome degree, : Whether puresalkalis, 
or bepar fulpburis fhould be uppermoft, is not 
quite certain. Sulphur obtains a place in this 
column, becaufe, i in a volatile ftate; it is foluble i in 
vinous fpirit. 

The remaining three columns are not yet con- 
firmed by experiment: 

SECT.
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1வது அது ரம் this, sableyrequire #no = 

6 means pofitive, and tha many experiments are” 
yet wanting to conftitute’a complet fable ‘of che- 

  

க ‘mical attra@tions, in the may Mid. Ways as it 

is piel called; or in Jolation,, as st sather chule 
to call it. 
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HIS tte ரஷ் in ஞ் ime as it 
Pee 1S ufually called, hath. been hitherto fub- 

joined to that in olution ; but as I have confider- 
ably reduced the number of columns, an entire 
feparation becomes neceffary. டா 

11 287. 1, comprehending vitriolic, nitrous, and 
marine adids, phlegifton occupies the firft place, 
becaufe, with a fufficient degree of heat, neutral 

" falts, compofed of thefe eed are deprived of their: 
acid: principle by charcoal. 

Gol. 2... Thegix acids at tke head of this co- 
tumn, accor: ing to Bergman, poffefs the fame 
powers of attraétion ; but this arrangement wants = 

confirmation*by experiment. The aie may be © 
obferved with regard to columns three and four, 
Bereman’s conjectures ar€ founded on probabili- 
ty; but.we muft noe forget that they are onl¥ 
conjectures. 

Col. 5. Here the acids oF phofphorus, borax, = 
andiarfenic, are fuperior to Other acids on account, 7 
of their fixity. As 60 the earths, the gradation 

is not determined. I have made no diftinction 

between the vegetable, mineral, and volatile al-\ 

kali, becaufe their powers-of attraction are the 

fame, 
In 

ie
s 

 



 
 

 
  
 

 
 

  
 
 

 
 

 
 

 
 
 
 

 
 

  
a % 

ae    
 

 
 
 
 

  
    

24 

  
  

 
 

 
 
 
 
 
 
 
 

  
 
 

  
 
   

  
    

 
 
 
 

  
 
 

 
 

  
  

 
 

    
 
 
 
 

  
  
 
 

 
 

  
   
 

  
 
 

 
 

 
 

  
  

 
 

  
  

  
  

  
 
 

  
    

  
  

  

 



   

  

: i 147 

— In col, 7, fixed ம் occ the frft place, 
becaufeflint is moft readily fufed by that falc. 

In col. 8, the calx of platina ftands firft, be- 
caufe it is moft dificult of calcination, and con- 

fequently adheres moft obftinately to its pbto- ” 
gifton. The acid Of.arfenic precedes the €alx of 
filver, becauife, in yn, it diffolves, and confe- 
quently dephlogifticates, a part of that metals’ 

Col. 9. Fixed alkali is doubrtlefs entitled to the 
firft place in this column, as it readily unites 

with fulphur, forming what is called /aline bepar. 
_ Gold, platina, and zine are omitted, becaufe it re- 

fufes to unite with them. 

In col. 10, manganefe ftands firft, but its title 

to this pre-eminence is not clear; the proper 
places of gold, antimony, mercury, and arfenic, 

are alfo not pofitively determined. 

Col. 1125. Concerning thefe Sfteen columns 
of metallic fubftances, it is neceffary to obferve, 

that the difpofition refts,*very frequently, on pro- 
bability, and that muchris left for future experi- 
ments to determine, 

  

aces SECT:
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SEC த். ote 
SINGLE ATTRACTIONS. 

CHEMICAL ட. are ட்டம் or ண்ட் 
When a body compofed of two principles is 

decompofed by a fimple fubftance uniting with 
one of thefe principles, and thereby forming one 
new, compound, it is effected by /ingle attraction, 

If two compound bodies, each of ௬௭௦ prin- 
ciples, be mutually decompofed by an exchange 
of principles, it is the refult of double attraction. 
In-fome examples of double attra@ion, two new ' 
compounds will be produced; in others, but one; 
the two remaining principles not uniting. 

Decompofition and Combination by Single Attrafion. 

Ir, to a folution of Epfom falt, in water, we 
add cauftic fixed alkali, the magnefia, which in 

the Epfom falt was united with vitriolic-acid, 

will fall to the bottom of the veffel, and thé neu- 
tral falt, called vstriolated tartar, formed by com- 

bination of the vitriolic acid with the alkali, will 
be diffolved.in the water. The vitriolic acid 
parts with magnefia, becaufe it has a preferable 
attraction to alkalis. See Plate VI. Fig. 1. 

In 
ம் இ =
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ATTRACTION: 149 

In this fcheme, the shethical fymbol of water 
in the centre, fhews that the folution is made in 
that fluid. The two fymbols within the perpen- 
dicular bracket, denote the two principles which 
-compofe Epfom fale ; that which is on the right 

‘ hand, under the horizontal bracket, is the fymbol 

of fixed alkali. The half-bracket under mag- 

nefia, having one point turned downwards, fhews 

that magnefia is precipitated; and the central 
points of the horizontal bracket turning up- 

wards, indicate the folution of vitriolated tartar in 
the water. 

  

Vitriolated Tartar and Ponderous Earth. 

Ir to a folution of vitriolated tartar, in water, 

_ ponderous earth be added, the earth uniting with 

the acid will fall to the bottom in the form of 

ponderous fpar, and the vegetable alkal: will re- 

main diffolved. See Plate VI. Fig. 2. 

In this figure the ‘two component principles, 

as in the former, are placed above each other 

within the perpendicular bracket, and the pon- 

derous earth on the right hand, within the lower 

horizontal bracket. The central points of that 

bracket turning downwards, indicate the precipi- 

tation of ponderous fpar, formed by the union of 

vitriolic acid and ponderous earth ; and the point 

of the upper horizontal bracket turning upwards, 

fhews that the alkali, which, in the vitriolated 

1 3 tartar,



iso. AEE அதுக மரற 
tartar, was eomabined with the vitriolic acid, re- 

mains diffolved. 

Green Vi vial ang ‘Lime. ன் = 

is to a folution of ண vitriol in vitae cal, 
    careous earth, deprived of i s fixed air by burni Ing, 

be added, the vitriolic acid, quitting the i iron 

and uniting with the lime, will form gypfum ; 

which, together with the calx of iron, will s to 
the bottom. See Plate V1. Fig. 3. 

In this figure the lime is feen on the right hand. 

oppofite the acid with which it unites, and both 

precipitations are indicated by the whole and half- 

bracket turning downwards. 
apg 

_Gypfum and Acid of Sugar. 

Ir, to water, containing lime combined with 

vitriolic acid, the fmalleft quantity of the acid of 

fugar be added, -it will inftantly unite with the 

lime, and fall to the bottom, the vitriolie acid 

being diluted in the water. See Plate VI. 

Pigs Ae 
In this figure, the acid of fugar ftands alone on 

the right hand, oppofite the lime with which it, 

unites, and the precipitation is indicated by the 

middie points of the bracket turning downwards. 

The folution of the vitriolic acid is known by the 

point of the half bracket turning upwards,
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Sal-anmoniac and Quicklime. 

“Ir fal ammoniac, which is a combination of 

volatile: alkali with marine acid, be diffolved <> 

d diftilled with quicklime in a retort, 

the வி is qui s balis, will pafs over into 

the eceiver, and the marine acid, uniting with 

the ime will remain. See Plate Vi. Fig. 5. This 

procefs. i 18 ஒழு underftaod from - the foregoing 

example. 

      

Gold and Silver with Sulphur. 

Tr gold, alloyed with filver, be fufed in a cru- 

cible with fulphur, the fulphur will winite with che 

filver, and leave the gue pure. See Plate VI. 
fig. 6. 

‘In this, as in the laft example, the fymbol of 

heat in the centfe of the figure indicates the diy 

  aS 

Sige Ty Vil: 

PDOUBLE ATTRACTION. 

Epsom Salt and Sa cf Tartar, ee 

1 toa ப்ள of Epfom fale i in water, we ot 

a folution of falt gf tartar, which is @ ட து 

“ங்க ion
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‘ nation-of pure vegetable fixed allcali with calca~ 
reous gas, the gas uniting with the pure earth of 
maenefia, falls to the bottom, and the pure al- 

kali combining with the. yitriolic acid, and form- 
ing coud tartar, remains diffolved. See 

Plate vis Fig. brs . 
In this foure, the பர்க் acid and the mage 

nefia are fren within the bracket on the left-hand; 
the fixed alkali and the fixed air within that on the 
right, the two fubftances which/unite’in the folu- 

tion facing each other. The middle points of the 
lower horizontal bracket turning downward, in- 

_ dicate the precipitation of magnefia alba, and 

thofe of the upper horizontal bracket pointing 
- upwards, they us, that vitriolated tartar remains 
diffolved in t 1௦ water. 

Vitriolated Tartar, and muriated ‘Lime, commonly 

called Sea Salt with an Earthy bajis. 

Ir thefe two falts be diffolved in water, a double 
decompofition and combination will refult. The 
vitriolic acid willquit the vegetable alkali’to unite 
with,the lime, and the vegetable alkali will unite 
with the marine acid. 

Flow can this poffibly happen ?—for we fee, by 
the table of attraétions, that the vitrielic acid 
prefers alkali to lime, and that vegetable alkali 
prefers. vitriolic acid to every other fubftance. . 
Very true; but we alfo learn, from the fame table 

of
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of attractions, that marine acid prefers vegetable 
alkali to the lime*with which it is united, and 

_ that lime prefers vitriolic to marine acid : fo that, 
though the union between vitriolic acid and ve- 
getable alkali cannot be broken by marine‘acid 
or lime alone, yet both pulling at the fame time, 
one at the acid, the other at the alkali, effect the 
decompofition, and are themfelves feparated jn 
the confli&. In orher words, the fum of the at- 
trations which upite the principles in the twa 

new compounds, is greater than the fum of the 
attractions by which the principles in the o/d were 

held together. See Plate VI. Fig. 8. 
In this figure, the gyp/um precipitates, and 

the digeffive falt of Sylvius is diffolyed in the wa- 

ter. Examples of this kind frequently occur in 
chemiftry. — 

Hitherto we have proceed-d on general prin- 

ciples, and thefe principles may be fafely admit- 

ted, becaufe they are founded, not in theory, but 

en the firm bafis of experiment. Neverthelefs, 

we muft not forget that,-in chemiftry, as in other 

fciences, general dogmata admit of fome excep- 

tions; that, in making experiments, patience, 

perfeverence, neatnefs, and a ftrict attention ta 

external circumftances, are indifpenfibly neceffa- 

ry ; particularly the temperature of the aumofphere 
anid of the menftrua employed. 

To guard againft deception, it is very necef- 

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

In mixing one {alt with the folution of another, 
we ar¢ to remember, at no. fign of decompofi- 
tion may: appear, though it fhould really take 
place; becaufe the new compofition may be 

equally foluble.in the fluid, பல் டில 10 
mains tranfparent. 

In adding one fubftance to the folution of 2 anos 
ther, we mutt be careful not to draw falfe cons 

clufions from precipitations, w may happen 
from a want of a fufficient quantity of water ta 
diffolve both. 

Tt ts alfo negelfary to remember, பட 4 In 
fufion, that three, or even four, fubftances will 
combine fo intimately as to conftitute an appa- 
rently homogeneous mafs. 
In experiments made with a defign to deter= 

mine relative powers of attraction in folution, it 
-is very neceffary to remember, that neutral falts 
admit of an excefg of acid, or of their alkaline 
bafis; and that thi€excefs hath produced pheno-’ 
mina by ia tome expert oes have been, 
deceived. 

te ச. 
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THEORY or CHEMICAL | 
OPERATIONS. 

HE primary objects of: chemical operations - 
are analyfis and compolition. Bodies are 

analyfed, or decompofed, when their conftituent 
parts are feparated from each other. By compo- 
-fition, not only the conftituent parts of natural 

bodies are reunited, but artificial compounds are 
formed. : 

Of Finz, and its Uje in Chemical Operations and 

Experiments. 

’ Fire hath already been confidered as a phyfical 

element. As an inftrument of chemiftry, we muft 

~ recolleét, that it is the,caufe of all fluidity and 

volatility; that folidity, fluidity, and volatility, 

depend entirely on the diftance, or proximity, of 

the component parts of bodies, and that their ex- 

panfion depends on the quantity of fire introduced 

and interpofed. It is alfosneceflary to remember, 

that the Auidity of water and of metals, in fufion, 

is the effect of the fame caufe, and that their differ- 
ள் ent
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ent appearance in the common temperature of the 

atmofphere, is owing. to their Tequirin ga greater 

or lefs quantity of fire to render them fluid. 

The moft fimple means of decompofing ins 
flammable bodies by fire, is by வது ae 

ட 
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Coy tay be produced by the ap- 
plication of another body already burning ; 

by converging the rays of the fun; by ftriking. 
two hard bodies againft each other, by mutual 
friétion of eyo combuttible bodies.’ By what 
means the fire is produced by percuffion and by 
fridlion, is not eafily demonftrated. If we fup- 
pofe it to be the efe& of motion excited, it will 
Prove that fire is not a diftinG@ fubftance; that 
heat is not a quality of fire, buta property of eve-: 
ry fpecies of matter, when agitated to a certain 
degree. - This hypothefis is inadmiffible. It’ 
feems more rational to ‘believe; that the fri@ion 
increafes the power 6f focal attraction of the parts. 
in contaét; and that the fluctuating and {pecific 
fire is thus concentrated, and converged to a point 
jufficient to. produce ignition, | te en 

Bs
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COMBUSTION, 157 
Be the caufe what ic may, the effec is certain. 

"The principle of inflammabilicy called phlogiftion, 
flies off together with every other volatile part, 
and thofe which are, fixed remain in the afhes: it 

is, therefore, to obtain the fixed part of combuf- 
tible bodies, that they are burnt. 

The afhes of vegetable fubftances contain fixed 

alkali, which being foluble in water, is procured 
by repeated Titania and evaporation. 

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

Charcoal is produced by partial combuftion. 
When the fire has penetrated the combuftible 
body fo as intirely to deftroy its texture, it is ex- 

tinguifhed by excluding the air. The phlogifton 

bene thus prevented ட flying off, combines 

with the earthy ‘principle, and becomes fixed. 

‘Tinder is a fpecies of charcoal. 
*Soot is another produét of combuftion. It pies 

in the form of fmoke, and being condenfed by tlie 

firft cool body it touches, fixes on. the internal 

furface of chimneys. Smoke confifts of parts 

capable of being volatilized by phlogifton and 

fome fixed matter, carried upy as it were, againft 

its inclination ; all which have efeaped inflam- 

mation.for want ofa fufficient degree of heatint 

mediately applied: therefore flame; fmoke, and 

; foot, 
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foot, confift of the fame matter in different flates, 

Soot being analyfed, is found to be a compofitidn 

of water; volatile alkali, a black oil, and a large 

proportion of coal, which being burnt in the oes 

yields’ fome fixed alkali. From fom kinds of 

- foot, fzlammoniac may be fublimed. 

The theory.of combuftion is not well under= 
-ftood. {t is indeed a very common, but, to 2 

a oo 
philofopher, @ very amazing phenomenon. We 
know, by experienice, that. i moft combuftible 

bodies will not burn unlef§ in conta& with the 
tir. We alfo know that the atmofpheré is ௧௩. 
heterogenious mixgure of volatile matter, diffol- 
ved or fufpended in a variety of elaftic fuids, pof= 

feffing different properties; the chief of thefe are 
pure air, corrupted or phlogiftieated air, and aerial 
acid or calcareous gas, Now the firft of thefe, 
which generally exifts in the proportion of one 

third ofthe whole, i is the only {pecies of air-cap- 
able of promoting or fuftaining combuftion, and 
without which inflammable fubftances ceafe 0 
burn. 

Flame is generally confidered as fméke in @ 
ftate of ignition. The fect of antiphlogiftic phi- 

lofophers fay, that pure air contains a large pro- 
portion of the matter of heat or of light, which 
light is fet at liberty in confequence of the ~OXY- 
ginous or acid principle of the pure air, uniting 
with thé combuftible body : flame, therefore, is 

light
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light feparated from the acid principle of pure 

We learn, from a variety of experiments, that 
flame exifts only for a fhore fpace of time in con~ 
fined air. Philofophers formerly accounted fot 
this ph@homenon, by faying that the elafticity of 
the air-within the veffel, was deftroyed. Later 

a experiments have refuted this conclufion. We 
are now of opinion, that the candle goes out be- 
caufe the air is faturated with phlogifton, and con- 

: fequently can take no more from the taper, which 
thergfore ceafes to burn. This dogtrine i is power- 

fully fupported by the experiment of a candle 
burning with a much more vivid Hame when con<. 
fined in pure air. 

From thefe data we conclude, that pure ain fa= 

cilitates, promotes, or produces combuttion in 
‘confequence of its attraétion'to phlogifton, which 
preferring this pure air to the miatter with which 
it was combined'in the, inflammable body, neceéf- 

farily flies off, and unites with the air, 
Such fs our prefent apparently rational theory 

of conjbuftion. 1615 not, however, without its 
“difficulties. If, as we have fuppofed, combwttion © 

be the effect of a fudden combination of pure air , 
with phlogifton, i in ‘confequence of a4 powerful at- 

traction between them, why does not the pure air 

in the atmofphere {natch phlogifton from the 
ட பல். air that 1s conftantly ட and in 

con-
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conta&t with it. But let us fuppofe phlogitton to. 
be a compound body, confit ig of pure fire and 
an.acid; ‘and that’ the: attraction which’ is the 
caufe of combuftion, is not between pure air and 
phlogifton, but between pure air and pure fire.” 
Phiogifton, which is fire fixed by an acid, 760 
fluid by“ignition, and is thus in’a prope 
decompofition;by the atttaétion of an adventitious 
fubftance to’ ope of its principles. This adventi- 
tious fubftancé is” vital or pure: ‘air; and the new 
compound formed by this*union is water, No 
wonder, therefore, that phlogifton cannot be Te- 
tained or recovered after inflammation: it ‘s 10- 
tally deftroyed, and its conftituent parts, in Com- 
bination with other fubftances, acquire other pro- 
perties. The fire-we have thus difpofed of; but 
what becomesof the acid? If it be the aerial 
acid, it mixes in the atmofphere where it is gene- 
rally found in a {mall proportion, or uniting with, 
and பகவன் a part of the 1agle sorthetfed 
phlogifton’ which efcapes fromthe burning body, 
it forms the phlogifticated air that conftitutes fo 
confiderable a part of the atmofphere. »Or let us 
rather fuppofe, that the acid principle of the now 
‘decompofed phlogifton, uniting with a. certain 
proportion of pure air, conftitutes aerial acid,’ 
which, combined with. phlogifton,. forms phlo- 
gifticated air. » This acid of phlogifton, may pof 
fibly bé the only. primeval acid, and the acid 
fs of all the reit, 
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ர் NOW proceed’ td” the tonfideration of this 
fubject, becaufe; like cOmbuftion, as a chemi-~ 

tal procefs; it is fimple3 but particularly becaufe 
it is intimately connected with the: theory fketeh= 
ed in the foregoing article: If we fail in our at- 

tempt to explain me miyftery. of fermentation, it 
will’ excite no wonder; as the ableft chemitts. have 

acknowled géd it to be incomprehienfible. 

வம is generally divided into: three 
diftin& tpecies, viz vinous, acetous; and putrifac- 

tive. They are; in faét; gradations of the fame 
procefs. The firft product ௦6 fermentation is the 
inflammiable Avid called ardent fpirit; or pire f 

wine; and the fpirit, when feparated from the 

water with which it ‘is mixed, is the fame; whe-— 

ther obtained from ச, cyder, wine; ர 

_ tumy &ce. 
That we may invettigate this intricate prt 3 

with as much precifion as our prefent cheimical 

knowledge will admit, let us firft confider; what - 
are the fabjects of fermentation, and by what 
means it: is excited.» It were belt to confine © 
ourfelves, at prefent, to vinous © + fermentation 

ne ; 

* 

உ இட ப...
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“To vinous fermentation, afluidity is effential s 

ப் the only fluid capable of this procefs is wa- 

~The operations requifite, are expreffion of 

the; juice from ripe fruits, a very large proportion 

of which j juice is water; or infufion of grain, dried 

in a ftate of incipient vegetation; or folution of 

molafies, honey, or fugar, i in water. Thefe vari- 

ous operatigns excite the fame vinous fermenta~ 

tion, and: the refult is, as I have before obferved, 

a fpiritous liquor, from which the fame alkohol, 
or fpirit of wine, may be ட” by’ diftilla- 

~ tion. 

Now, fince ripe fits ete and fugar, pro= 

duce the fame inflammable fpirit, there is pro- 
bably in them fome foluble matter common to 
them all; for fimilar effeéts-can only be produced 
by fimilar caufes The expreffed juice of grapes, 
the infufion of malt, and a folution or decoétion of 
snolafies, or of fugar, are mucilaginous and {weet 

but vegetable mucilage, without fweetnefs, will 

‘not produce vinous fermentation : therefore fugar, 
-or the faccharine principle, mutt பக் be the 
caufe. ச. 

Sugar i is an க! aie which, in diftillation, 

» yields water, an acid, .an oil, and earth. The 

‘acid may be feparaced by boiling fugar with nit- 
fous acid, which deftroys the oil, by feizing its 
phlogifton. Sugar, therefore, contains phlogifton 
“and a peculiar acid: +The fame acid may alfo be 
obtained from fpirit of wine, ‘ which confilts, 

> ‘when
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Wh ia i highly rectified, of the facehetine acid, phlo= 
gifton and a little watet, ve The principles, there- 
fore, Or conftituent, ‘paits; . .of fugar diffolved in 
water, and of Vinous fpirit; are effentially the 
fame: confequently the extreme difference in- 
their qualities and effects, muft be afctibed either 
to the diffetent proportions of acid and phlogit 
ton; or to theit being differently involved and 
combined: As to ட of modification; 
applied to principles; 1 da not underftand it. 
I déflagtated half an ounce of loaf fugar, re- 

duced to a fine powder; in a ted-hot crucible, 
projefting it. by a fingle pinch at a time. Ie 
burnt with a vivid Asie and the coal, remaining 

ait the bottom, ‘weighed feven grains. This char- 
coal, mixed with 14 grains of Glauber’s falt, and 
the fame qtidntity of fixed alkali, I expofed; in.a 
érucible; to a red heat for a fhort time, and theres 

by ptoduced a liver of falphur; which I diffolvea 
in water and filered: Thete temained on the: 

filtre; five evs of deplilogitticated infoluble- 
matter: 

Hetice ‘it is evident, that figat and {pitit offs 
Wine differ but little in point. ae inflammabilicy 5 

and confequently in their டப்பு of phlo- 
gifton. 

Neverthele(s; fogar diffolved i in water, inufi, and 
Wort, differ effentially from fpirit of wines or 

braridy, ‘or rum, or ale, in the want of that i intox- 
ieating quality called frength, which it is the bu?! 

M2 finels - 

ஈய
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fines of fermentation to communicate. But we- 
have feen that this intoxicating fpirit is a coms. 
bination of phlogifton ‘with an acid, probably 
highly rectified, attenuated, and evolved from the 
water, mucilage, and earth, with which it was 

loaded in the aqueous folution. Fermentation, 
therefore, “performs this partial rectification, which 

is afterwards compleated by « diftillation. 
From Bergman’s table we learn, that the de- 

» gree of {pecific heat of brown fugar diffolved in 
water, and that of fpirit of wine, is precifely the 
fame, viz. 1,086 ; a degree exceeding that of any 
other fluid. We alfo fee that, next to thefe, wa-. . 

ter poffefies the greateft {pecific heat, and (vine- 
garexcepted) oils the leaft. Herice it is evident, 
that phlogifton is not the caufe of fpecific heat. 
But if heat be a quality of fire, and not a diftin& 
fubftance, we muft neceffarily conclude, that fpe- 
cific heat depends entirely on the quantity of 
fixed fire which exifts in bodies as a conftituent 
part ; and that fenfible heat, which may be mea= 
fured by the thermometer, is caufed by fire in the 
volatile {tate in which it pervades all bodies, per- 
petually ee and tending to an equili- 
brium. 

Let us now return to the object of our imme- 
, 61816 confidération. To excite fermentation, 
fugar and water are the only requifites, The 
principles of fugar are, an acid and phlogiftons 

‘ thofe ‘of water are, pure air and pure fire, wot phlo- 
gifton.
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“த்ர, The moft fingular phenomenon in fer- 
mentation, is the extrication, or (according to the 

hypothefis I am about to form) the generation of 
a great quantity of aerial acid, commonly called 

fixed air, which I believe to confift of pure acid 
and pure air. My reafons for this belief are; 

becaufe it poffeffes all the properties of an acid, 
and becaufe, being a weak: acid, it'is probably di. 

Juted by fome arther fluid, which, for very ob- 
vious reafons, can neither be water nor phlo- 

gifton. ய ர அடப் அ . 

"But, before we proceed in our attempt to deve- 

lope the myftery of fermentation, it is neceflary 

to obferve, that the contact of the atmofphere is 

not requifite, confequently the decompofition and 

combinations, whatfoever they may be, are in- 

(rinfies «es a 
Tc will be granted, I prefume, that the produce 

of fermentation, viz. fixed air and vinous fpirit, 

are the effect of chemical attraction. 

The active principles in fugar, are vegetable: 

acid and phiogifton ; phlogifton is pure acid and 

pure fire. Water is pure air and pure jire. 

' The three principles, therefore, which are in a 

eapacity of mutual attraction, are acid, air, and 

fire. ‘he pure fire uniting with the acid forms 

phlogifton, which, with the phlogifton already 

prefent in figar, combined with a large propor- 

tion of undecompofed water and an acid, contti- 

gutes wine or beer; whilft another portion of acid
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in combination with the pure air from the deconj- 

pofed part of the watery forms aerial acid, which, 

having no water in its compofition, rifes from i 

furface, and gradually mixes with the atmofphere. 

“That water is decompofed in the procefs of fer- 

mentation, 1 conclude, becaufe no other hypo- 

thefis will account for the production of fo large 

sa quantity of fixed air, and the progreffive gene- 

“ yation of barma}: w meee confit principally of that 

aerial acid. 
That phlogiftonsis a பபற of pure fire 

with an acid, feems evident from the converfion 

of piri of wine into vegetable acid ; which can 

only be effeted, by decompofing the. phlogifton 

of which it principally confifts ; for to deprive 
{pirit of wine of its entire phlogifton, would be 

_ Hot to ¢ranfmute, but to annihilate it; and not an 
acid, but water would be the refult. 

As to the pofibility of decompofing water, and 
that fermentation poffeffes this BoE they feem 
evident from the effect. 

Many more arguments might be ட in 

fupport ‘of this new theory of fermentation; but 
I have probably faid enough to excite an en- 
quiry that Daye poffibly terminate in demonftra- 
tion. 

SECT.
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SOLUTION, MIXTURE, DIFFUSION, SUS- 

PENSION, PRECIPITATION. 
ச் 

ட் SOLUTION 

{> by the French chemifts, not» dagiogeatied 

from. mixture, The Chemical Djctionary, 

under the word felution, defines, and treats of, 
mixture only. By folution -we underftand that 
diaphanous union of a folid body with a fluid, 
from which it may be recovered, in its original 

ie fimple. evaporation 5 ane which folution 

poffe the properties of the diffolved. “In 
folution, no third fubftance is produced by the 
union, nor any change of properties in the folid 
body. Salts diffolved in water are proper ex- 
amples of folution. The moft rational theory of 
this procefs, is that which fuppofes the particles 
of the falt to lodge in the interftices between the 
minute globules of water; for, upom any other 

hypothefis, it would be very difficult te account 
for the bulk of the water not being incréafed. 

The folvent, or menftruum, is, in the language 

of chemiftry, faid to be faturated, when, upon ad- 
ding more of the matter to be diffolved, it falls 

to the bottom of the veffel after repeated agita- 
24 4; tion,
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tion. But water, : faturated with. one* hes will! 

“yet diffolve a fecond and a third. For example ; 
when faturated with common falt, 1 it will take up E 

a confiderable quantity of nitre, and, after that, 
fome falammoniac. ! On the hypothelis above 
mentioned, this faét may be illuftrated. by a cafk 
filled with bullets; into which,a quantity of. 
{mall fhot may be poured; then fand; and, final- 
ly; water ; without increafing aba bull ஜ் f che 

whole. தர். 
Water will diffolve a greater quantity of fale 

when warm than when i itis cold. This fae may. 
alfo be explained by our prefent hypothefis. We 
know that fluids” are expanded. by heat confe- 

quently. their conftituent particles are removed to 
a greater diftance. from each: ae nfe- 
quently there சசி. room for ee I inuation of 
the particles of fal. a 

But, in folution, every drop of thewfluid con- 
tains an equal quantity of the diffolved matter. 

_ A mere mechanical interpofition of particles will 
not account for this. ‘If i it were mechanical, the 
diffolving par ticles would gravitate," and the men- 
ftruum at the bottom of the veffel would be more 
impregnated than at the top. There mutt, there- 
fore, a another agent capable of counteracting 
gravitation, Thistagent is that {pecies of attrac- 
tion called eleffive, or affinity, by which certain 
bodies inv ariably endeavour to unite. Every 

particle of water is, in fome degree, fatisfied with: 

ne 

 



adopt fo abiued an opinio 
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“Hine | in any dette 5 a b 

 



  rency of ‘the fuid, and in 
ot fubfiding, nor being fe- 

1 டுவது foluti     
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rious: earths may be mechanically fafpended in 
water, - They-are too minute to injure the tranf 

parency of the waters; and, from their minutenefs, 

  

     

their furface is fo large, in proportion to their - 

weight, that the effeét of their fuperior {pecific 
gravity is counteracted by friction : conteancualy 

they remain பதிக. 

Vie PRECIPITATION 

Ts that னான் procefs by which bodies odif- 

_folved, mixed, or fufpended in a fluid, are fepa- 

rated from that fluid, and made to gravitate to 

the bottom/ofithe veffel. In fimple folution, as 

of fale i int eee may be effected either by 

patt of the water by heat, or by ad- 
    ding fpirit 

Cipicates for wan of a fufficient quantity of the 

menftrouih 5 “in the fecond, becaufe the water 

prefers the fpirit to the falt, which therefore, for 

the fame reafon, falls to the bottom. 

Precipitates are either fimple or compound, If 

to the folution of any earth or metal in an acid 

menftruum, an alkali be added, the earth or 

metal will fall down ; becaufe the attraction be- 

tween the acid and the alkali is fuperior to that 

between acids and. earths, or metals. This is a 

fimple precipitate: Of, if to a folution of Epfom 

falt in-water, we pour a folution of falt of tartar, 

ne. Inthe firft cafe, the falt pres ~ 

magnefia alba, the bafis of Epfom falt will be * 

precipitated; becaufe the: vitriolic acid with | 
which 

a 
அ 
ட 
ட 

ஜ
ய
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2 “PRECIPITATION, 
~» which it ‘was united, prefers the alkali to the 
~ earth. This is likewife a fimple precipitate.: Tf, 

to a folution of Glauber’s fale in water, a folu- 

- tion, of filver in the nitrous acid be added, a vi- 

triol of filyer will be precipitated; becaufe the 
_attradtion between filver and the vitriolic acid, 
added to that between the nitrous acid and fof 
fil alkali, is fufficient to effet a mutual decom- 
 pofition. The cubic nitre formed by the union 
ef nitrous acid with the foffil alkali, remains dif- 
folved. This is a compound precipitate. 

Metals, diffolved in acids, may be precipitated 
by other metals. For example, copper dificlved 

_ in the vitriolic acid is precipitated by iron, in 
 confequence of a double attraction: the acid 
unites with the calx of iron, fe clei, of 

_ which revives the copper. த்ர 4 20 
Mercury, diffolved iri the nitrous, is precipita- 

_ted by the marine acid, in the! form of a white 
~ powder ; becaufe that metal prefers the latter of 

theie acids to the former, ae 
Gold, diffolyed in agua regia, is precipitated by 

any other metal; not becaufe the acid prefers 
thefe metals to gold, but becaufe phlogitton pre- 
fers the calx of gold to thatof'any other metal. 
‘Thefe examples fufficiently explain the theory 

of precipitation® = * es 

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

* TIMICATIONS 2 es = 

lec) theory of thefe feveral operations is pre- 

 cifely the fame. They are in fact the fame 

chemical procefs, differently applied for different 

purpofes, Fire renders all bodies, that are cap- 

able of evaporation, volatile: the particles on 

their furfaces receding from each other, feparated 

beyond the fphere of mutual attraction, and com- 

bined with fire, become lighter than the atmol- 

phere, in which they confequently rife. ; 
= * ie 

1. EVAPORATION. 

Water, whilft fluid, and in contact with the 

atmofphere, is in a conftant ftate of evaporation. 

That which takes place without the affiftance of 

fire, and which is invifible, is rather a folation of 

water in ait. Chemical evaporation is the effect 

of fire; which, by its power of univerfal expans 

fion, converts wAter'and,other fluids into vapouré - 

The quantity of this‘vapour increafes gradually | 

from the time when the water becomes fenfibly - 

warm té the moment of boiling, and then rifesin 

a much larger proportion, and with confiderable 

் ட 2
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-expantive force. If the boiling be ‘eontinueds 
the water will, in a hort ers ச... evapo- 
Tates - % ; 

Fluids, like folids, become fot in confequence 
of the abforption of fire in its volatile ftate. Cold 
water, in a veftel placed upon the fire, imbibes the — 
volatile fire by flow degrees, Part of this fire 
rifes to the furface, and thence into the atmef- 

phere, carrying with it a little of the water vola-" 

tilized, But when the water has abfor ed or ‘difs 
folved, all the fire it is capable of retaining ; that 
is, when it is completely faturated with fire, thé 

- igneous, elaftic fluid, which ftill continues to pafs 

ன
்

 

through the bottom of the veffel, being no longer 
expanded in the water, neceffarily rifes precipi- 

tately to the furface in large bubbles; producing 
the agitation called boiling 3 ; and thence rifing 
into the atmofphere, carries along with it a confi- 
derable quantity of water volatilized; in confe- 
quence of its faturation with fire. 

Water evaporates in proportion to the furface. 
Eight ounces of watet boiled tén minutes ina tin 

. cylinder, three inches in diameter, will lofe abous 
two ounces of its weight: fixteen ounces boiled 
the fame time, in the fame veffel; will lofe thé 
fame weight and tio more. ச் 

The ufe of evaporation, dn.cherniftry, is to 8 
parate thofe parts of a folution which are capable 
of being volatilized by heat, from thofe that are” 
“more fixed. The theory of this procefs is ealily 

under-
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டட from what Hath been a த c 
is particularly the means of cryftallization. If 
toa folution of fixed பிம் water, we add vi- 
triolic, nitrous, or marine acid, a neutral falt will 
be. formed, which will remain diffolved in, the 

"water 5 but if the water be gradually evaporat fed, 
the falt, for want of a fufficient quantity to cep 

it in folution, ட்ட 8௦0: into tegular cryftals. 

   

  

   

  

DISTILLATION 

rom evaporation in being ணன் 
in clofe ve els, for the purpofe of retaining the 
volatile parts ‘of the fubjeét fubmitted to டு ope- 

_ ration, They-are both the effect of the fame 
caufe, and phyfically the fame procefs ; but they 
differ in refule. By evaporation, the fixed parts 

only are procured. -By diftillation, the fixed parts 
are equally feparated from the yous and both 

preferved. 
Wine, or any .other uid that has. generated 

vinous fpirit by fermentation, is diftilled for the 
purpofe of feparating that fpirit from the water 
and other matters with which it is involved. 
The entire fluid being expanded by the heat ap- 

plied, its heterogenious particles are confequent- 
ly removed to a greater diftance from each other. 

Thus their powers of mutual attraction are di- 

, minifhed, and thus the efcape of the moft volatile 
parts facilitated, Thefe volatile particles rife in 

vapour,
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vapour, ; sit bi being condenifed oy cold, unite and | 

form ‘brandy, 1 rum, SC. ம. 

Aromatic vegetables, &c. are பணி ஐஸ். 

tillation with water, for the purpofe of making 

_ what are Called jimple waters, and for that of ob-_ 

taining their ellential oils; which contlitite their - 

odour, and other medical virtues. Thefe effen- 

tial oils being extricated by maceration and heat; 

and being foluble in water, rife with’ the aqueous 

vapour; which, when condenfed by cold, confti- 
tutes the fimple waters of the. 3005... நபம த 
gteater quantity of effential oil being carried over 

than was fuficient to faturate the water ‘when cold, 

part of the oil neceffarily fwims on the furface, ot 
finks to thé bottom; according to its fpecifi¢ 
gravity. 

Every fpeties dnd mode of ட.” whether 
of grofs oils; acids, or of mercury, 18 produced by 

வட் ப கணை parts of compound 
bodies. The theory of the procefs is the fame ia 
whatfoever manner performed, or with whatfoever 
intention. — 

   

il, SUBLIMATION 

Differs from diftillation in raifing, by means of 
fire; a folid body inftead of a fluid, fuch as ful- 
phur,; benzoin, &c. Thefe fublimates, called 

flowers, volatilized by fire, and condenfed by cold, 

attach themfelves to the neck or upper part of or 
ap-



 



ச oa78 RECTIFICATION. 

புக பணப் ஜம அத. 

Ts a fecond diftillation for the purpofe of ‘ob- 
taing more pure thofe fluids which-have been 81-... 

ready volatilized by heat. In the firft diftillation 
they, carry with them a confiderable quantity of 

water, from which, by a repetition of the fame 
procefs, they are difengaged. In the rectification 
of ardent fpirits, no greater degree of heat is ap- 

_ plied than is fufficient to raife the {pirit, which 
being more volatile than water, requires lefs heat. 

Every other fpecies of re@ification is conduéted 
on the fame principle. 

  

SEC iy WI. 

€AECINATION, REDUCTION, *VITRIEFI-« 

CATION. 

உ த்த டாட இழு 

TN its ceneral meaning, is the application of 

fire to earths; to faline; and to metallie¢ fub- 
ftances; by which they are reduced to powder: it 

is properly the procef$ of burning calcareous 
ftones and earths to lime. The theory of this 

procefs Twill firft explain, * 
சம் Cal-
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- Calcareous ftottes, before they are burnt, con- 
tain aerial acid and water ; quicklime contains. 

neither of thefe: therefore they were expelled by 
calcination. The confequence of this difference 

of principles, is a very remarkable diffimilarity in 
their properties. _ Calcareots earth is eer 
mild, infoluble 1 in water, and will efferveice with 

acids : lime 3 is cauftic, foluble in water, and pro- 

duces no effervefcence with acids. That this dif- 

ference cannot be afcribed to the water, is very 

certain; the prefence and abfence of aerial acid 

(fixed air) therefore mult be the fole caufe. 

Lime, expofed to the air, imbibes; from the at- 

mofphere;. the water and acrial acid which it had 

loft by calcination, and becomes mild caleareous 

earth: 

In proof of this hypothefis, which fome French 

and German chemifts are yét foolifh enough to 

controvert, let us try whether lime ftone may not 

be calcined without fire. Suppofe we pound a 

piece of chalk; or of marble, and drop it into a 

bottle containing marine acid diluted with water. 

To the mouth of this bottle we immediately tie a 

bladder, firft preffing out the air, Giying the 

bottle a gentle fhake, a violent effervefcence be- 

gins, and the bladder is gradually inflated by an 

elaftic fluid which iffues from the mouth of the 

bottle. As foon as the effervefcence has ceafed, 

we detach the bladder, having previoufly fecured 

the airin it by a ftring tied round its neck. The 
N 2 liquor
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‘liquor in the bottle is a folution of a neutral fale 

compofed of marine acid and lime, and not of 

mild calcareous earth, if we are right in our con- 

jedture 3 for we fuppofe the fixed air, that contti- 

tutes the difference between thefe two fubftances, 

to be contained in the bladder. aid 

Now, in order to exaraine the earth, we mutt, 

feparate it from the acid, which will be immedi-— 

ately effected, by adding a little cauftic alkali; 

for acids preferring alkalis to earths, the latter — 

will fall to the bottom of the bottle.. We now 

fhake the bottle and pafsthe liquor through fil- 

tring paper, and that we may determine whether 

this earth, thus feparated from the liquor, be mild 

calcareous earth or lime, we put it into 4 veffel of 
water, and we find that it diffolves in the fame. 

proportion.as common lime, and €ommunicates 

the fame tafte tothe water. 
But if lime differ only from mild calcareous 

earth, in being deprived of its aerial acid, the re- 

{toration of that gas to lime, ought to regenerate 

mild calcareous earth. In order to try the expe- 

riment, let us fix a tube in the mouth of our 

bladder, and immerfingt im the Jime-water, we 
prefs the bladder and force its contents into the 

water. The water becomes turbid.. The fixed 

air re-unites with the lime, and regenerates mild 

calcareous earth, which, not being foluble in wa- 

ter, falls to the bottom of the veffel. Uhus our, 

propofition is both analytically and fynthetically. 
de-
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demonftrated. The quantity of fixed air expelled 

. from lime-ftone by calcination, is aoa one third® - 

of the weight. 
Metallic fubftances are ௨116. calcined 1 by fic and. 

by acids. But’ here the theory differs, and the. 

calx is not lime. * All metallic fubftances are ima- 

-gined to confift of an eatth peculiar to each metal, 

and phlogifton. By calcination they are deprived 

of that phlogifton, and confequently nothing but 

the earth remains. ‘Lhe calcination of metals, 

therefore, “differs from the calcination of marble, 

lime-flone, chalk, or fhells, both in the matter 

expelled, and ig the remaining calx;” but the 

operation in both is the fame. In both cafes the 

fubftance is decompofed, and the volatile prin- 

ciple confequently efcapes. 

A very extfaordinary phenomenon obferved in 

metallic calees i§ that they are heavier than the 

metals. before calcination. Various caufes have 

been affigned for this furprifing fact. Some phi- 

foonnes afcribe it to the privation of phlogifton, 

which, they fay, pofieffes the fingular property of 

counter-acting gravitation others are of opinion, 

that fixed air is the caufe, becaufe thefe calces are 

found to yield a confiderable proportion of. that 

gas; but later experiments have proved, that 

other elaftic fluids may be obtained from metallic 

ealces: fo that the truth remains yet veiled'in ob- 
{curity. 

11 3 I. RE-
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டா ஆர REDUCTION, 

In chemiftry, ‘implies the reftoration of metal 

lic calces to their original fate of metals. This 

is effected by melting them in a crucible with 
charcoal, fat, or any other matter containing 

phlogifton, ‘The theory of this procels is eafily . 
underftood, .when we recollect | that they be- 
caine calces in confequence. of being deprived of 
their phlogifton. But this is to be underftood of: 

thofe metallic fubftances only that are ‘calcinable 
by fire... The perfect metals, upon which fire has — 
no effect, and which can only be deprived of their 
phlogifton by folution in acids, may be reduced 
by heat alone, without the addition of any phlo- 
giftic matter. To account for this fingularity, we 
muft fuppofe, either that the galcés of perfect 
metals retain a portion of phlogifton fufficient for 
their reduction, or that eS attract phlogifton 
from the fire. 

Il, VITRIFICATION 

Is the converfion of earths, or metallic calces, 
into glafs, cither by means of heat-alone, or with 
the addition of other matters which pofiefs the 
property of producing this effec. 

The perfe& metals are incapable of calcination 
by fire, and confequently ‘cannot be vitrified. 
The imperfect metals are vitrifiable by a degree 

of
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of heat fufficient to expel a certain proporticn of © 
their phlogifton. OF thefe, lead is molt ealily , 
converted into glafs. The femi.metals are alfo 

readily vitrifiable by heat alone. 

The unmetallic earths are incapable of fofion : 
= OR vitrification, when feparately and without ad- > 

dition, expofed to the greateft heat ; mixed, they 
act.as fluxes to each other, That kind of earth 

commonly called. vitrifiable, and which I have 

called fiat, is generally ufed as the bafis in mak- 

ing glafs for various ufeful purpofes, This earth 

may bé vitrified by fufion with calx of lead, or of 

tin, or of antimony, or bifmuth, or arfenic: but 

the flux commonly employed is barilla or kelp,’ 

which are the afhes of certain marine plants, that 

have been: fufed in burning. Borax is alfo ufed 

for the fame purpofe. The matter, which prin- 

cipally aéts as ‘a flux to the flint, is the foffil al- 
kali contained in thefe fubftances. Vegetable 

fixed alkali has the fame effect. a 

_ As to the theory of vitrification, that which is 

produced on metallic calces by heat alone; is very: 

difficult to account for ; that which is produced. 

by fufion of powdered flint, or fand, with alkaline 

falts, may be more eafily conceived. Tranfpa- 

rent quartz, or mountain eryftal, may be confi- 

dered as a perfect natural glats, of which the 

ஜி formed by ‘art is an imitations Mountain 

cfyftal confitts almoft entirely of pure Aint. The 

minute particles of the fineft white fand are tran{f- 

Nz , parent
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parent ட. Thele minute eryftals த்தம் 

in fufion, by alkaline falts, unite into one com- 
pact mafs, which, analagous to other folutions, 

retains its tran{parency, but differing aslittle ig 
105 properties from mountain cryftal in confe- 

- quence of its combination with fixed alkali. 

When an over. proportion of alkali is ufed, the 
whole mafs afflumes, fo entirely, the nature: of an 

alkaline falt, as to be foluble in water.. 

  

SLC kh Vit. 

SMELTING, REFINING, PARTING, PU- 

RIFICA TION. F 

சக 

R melting, or fufing of ores, is done for the 

purpofe of feparating the metals they con- 
tain from the fulphur and arfeni¢ with which they 

are mineralized, and alfo from other heterogene- 

ous matters.. If the ore be known to be heavier 
than the extraneous matters with which it is com- 
bined, they may be feparated by firft pounding, 
and then wafhing with water, in which the ore: 
will neceffarily fubfide. The greateft part of the 
fulphur and arfenic ‘being both volatile, may be, 

dit
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diqipared by burning or roafting, as it is termed, * 
before fmelting. — 

~ In-order to facilitate ise fufion of ores, it is fre-_ 

quently heceflary to add fome other fubftance by 

way of flux, the choice of which depends on the 
nature of the are. Calcareous earths, salkaline 

falts, or fufible fpars called fluors, are generally 
ufed with this intention. ‘They act upon the ore 

- by fufing the earth it contains: if it be clay, cal- 

careous earth will fufe ic; alkaline falts diffolve 

all earths; fufible fpars, called fizors, promote 

the fufion of calcareous and argillaceous earths. — 

The entire mafs being thus rendered fluid, the 

metallic parts unite, and, becaufe they are hea- 

- vier than the reft, fall to the bottom: from this 

regulus, as it is called, the lighter matter that 

forms:a diftinét {coria, or drofs, on the furface, is 

eafily feparated. 
Some ores contain.only metallic earth not com-. 

bined with phlogifton; they confequently, with- 
eut the addition of fome matter containing that 
principle, would, in fmelting, produce glafs in- 
ftead of metal. In fuxing thefe ores, charcoal is 
commonly added, to ply the acer pele 
gifton. 

Some ores contain two, three, or more metallic 

fubftances. But the fimple operation of fmelting, 
as above defcribed, does nothing more than di- 
vide metal from lighter matter. This would an- 

fwer
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“fwer very little purpofe, if the metals could noe: . 

be feparated from each other. . 

If, in fmelting, to an ore containing ட ம 

filver, we add a quantity of lead, part _of it will 

combine with the perfect metals, which, in eon- 

~ fequence.of a fupertor attraction, relinquifh, the 

earths and other metallic fubftances: The -re- 

_ mainder of the lead is converted into litharge, 

which poffefies the power of vitrifying all imper- 

fe€& metals and earths, with which it forms a 

{corig that fwinis on the furface. 

i RE FUN ING 

Is the procefs of feparating the perfect metals 

from other metalic fubftances, by what is called 

cupellation: that is, by fufing the alloyed metal, 

mixt with a quantity of lead, in an earthen veffel, 
called a cupel, im a reverberatory fornace. The 

perfect metals fuftgin the heat without alteration, 

whilft the lead, deprived of its phiogifton, is vi- 

trified, and is abforbed by the cupel, or floats, 
in the form of litharge. | 

lik P* AOR AT NG 

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

the
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fhe mafs by melting, and then pouring it from 
the crucible into cold water in agitation. Thefe 
grains are put into) a glafs veffel, and fomewhat 
more than their own weight of pure nitrous acid 
poured on them. The parting-gla/s is then placed 
in a fand or water-bath, and gradually heated. 

"The gold quits the filver and falls to the bottom; 
becaufe nitrous acid diffolves filver and not gold. 

By diftilling the nitrous acid in clofe yeffels, both 

that and the filver are recovered: or if it be put 

into a copper veffel, the acid will feize the cop- 

per, and let the filyer fall. 

This parting by nitrous acid is ufed only when ~ 

the proportion of filver is to that of gold, at 

Jeaft, as three to one; becaufe a greater propor- 

tion of gold prevents the folution... When that is 

the cafe, other methods of parting are employed, 

one of which is that called parting by cementation. 

The metal, beaten into thin plates, is put into a 

crucible and interlaid with a powder compofed of 

brick-duft, calcined green vitriol, and nitre oF 

common falt. The crucible is then put into 4 

furnace, and kept in a moderate heat for twelve 

hours, or longer. The acid of the vitriol, from 

"its fuperior attraction to the alkali, fets free the 

nitrous or marine acid, which, in this ftate of va- 

pour, diffolves the filver. But this method of 

parting is incomplete, as the acid vapour acts 

only on the furface of the plates. 
A more
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_ A more effeGuual method of feparating filver. 

from a mals of gold, is to melt it with antimony, 

the fulphur of eh readily quits its regulus to 

unite with the filver, forming a {coria on the fur- 

face, whilft the gold, combined with the regulus 

of antimony, fubfides. This reculus, being ட 

latile in a fufficient heat, is eafily ட ee 

fume. 
Gold, thus obtained, is ப ராவி to 

be perfectly pure; neverthelefs, a very accurate 

inveftigation will difcover a fmall proportion of 

filver. It may be entirely extracted by folution 
in aqua regia, and precipitation with green 

vitriol, 

IV = Poe IP IC ASE TON 

This term is particularly applied to the fepara- 
tion of gold and filver from the bafer metals: of 

gold, by means of antimony, as defcribed in the 
_ daft article; and of filver, by detonation with 

nitre, the theory of which procefs is eafily under- 

ftood. The filver, in fmall grains, mixed with 
about one fourth of its weight of nitre, a little 

potath and powdered glafs, is put into a crucible 

and melted ina furnace., Nitre, we know, pol- 

feffes the power of calcining the bafer metals, 12 
a proper degree of heat, its acid inflames or de- 
tonates (as it is improperly called) with their phlo- 
gifton, and both efcape : therefore there remains 

10,
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in the crucible, the alkali of the nitre, and. the 

calces of the imperfeét metals, with which the fil- 
ver was alloyed: thefe, with the potafh and glafs, 

form a fcoria on the furface of the purified filver. | 

All metals, in their metallic ftate, are incapable 

of combination with metallic calces; thefe, there- 

fore, neceffarily quit the filver the moment they 

ate deprived of their phlogifton. 

  

CHAD 

TustTHE ORY or ASSAYING. 

-SSAYING, by chemilts called the docimaftic 
art, 1s, in plain Englith, the trial of a {mall 

portion of an ore, for the purpofe of afcertaining 
' what metal or metals it contains, and in what 

quantity; thereby to determine the profit that 
may be expected from working the mine in which 
itis found. The fame art is alfo employed to 

determine the quantity of pure gold or filver in 

the ingots of thefe metals. A perfect recollec- 
tion of the contents of the preceding chapter, and 

of the peculiar ateractions of metallic fubftances, 
will confiderably facilitate the theory of af- 
faying. 

ழ் Tn
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In order to determine the quantity. of a metal 

contained in a large mafs of matter, b 

ang ¢ a final oe it is = that 

   

   

  

ora ட oF an ees may fread ie a 4 pour id 

accordingly as the ofe, from the. fuppofed. quan- 

tity of 1 its contents, may requife a larger or lefy, 

fpectmen to be affayed. If, in ரன an ore of 

filver, a grain is, by fuppofition; 2 pound; ‘it is 

evident that the quantity. of pure filver extracted 
from a hundred grains will indicate the quantity 
that a hundred pounds of the fame ore will yield, 
by the common rule of proportion: eas 

ர லு. 

All ores of gold contain the precious metal 
either native, that is, in a metallic form, or mi- 

neralized by falphur by means of iron. For the 
ufual method of affaying thefe ores, confult the 

articles Smelting, reining, கேட in the latt fection 

of the preceding chapter. Native gold may allo 
be aflayed: by folution in aqua regia, and precipi- 
tation with green vitriol. The phlogifton of the 
iron which is the bafis of this falc, uniting with 
the calx of gold, reduces it, and it falls to the 

bottom in a metallic ftate. If the native gold. 
contain filver, that metal will combine with the 
marine acid, and alfo precipitate in the form of a 

metallic falt called Juma cornea. Vf there be any 
: copper
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copper mixed with the gold, it will remain dif. 
_folved “in the menftruum, and may be colle@ed | 
2 emerfing a plate of iron. 
Ores of gold, in which the pure metal is inti- 

mately mixed with ftony matter, may be affayed 
\, by pounding; wafhing, and boiling in agua regi“, 
‘\and then த எற் clear folution with 
“martial vitriol, 

Ores of Eads in oak it is mineralized: by 
fulphur by means of iron, may be affayed by di- 
geftion in alarge proportion of diluted hot nitrous 
acid gradually applied. The:acid diffolving the 
iron only, breaks the union: the fulphur floats 

_ In the menftruum, and the gold falls to the bor: 
tom in very minute particles, which may be eafily 
wafhed from the infoluble matter that fubfided 

. along with it. 

The purity or value of an ingot of gold may be 
accurately determined by cupelling a few grains 
of it (fix for example) with eighteen grains of 

. pure filvery and fixty of lead. The pure gold 
“and filver.unite in a button, the lead, which is 

entitely abforbed| by the மறவ, having vitrified | 
and carried along with it all the alloy of bafe 
‘metal, the quantity of which is determined by 
weighing the button. The weight of the pure. 
gold, feparated from the filver by folution in 
nitrous acid (fee parting, in the lait fection of the 
Taft Ce confirms the eftimate. . 

Ih SFE VER.
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The general principles of affay for ores ef ரள 
and gold, depending chiefly on their indeftruéti- 

bility by fire, are precilely the fame: They bothi } 
combine with lead in fufion, from which they are / 

றி தி 

afterwards feparated by cupellation. e. 

Ingots of filver, and native filver; may alfo be 

ட by folution tn nitrous acid. If they con- 
tain gold, or regulus of antimony, ‘thefe will re- 
main undiffolved. If copper be the alloy, it may 
be precipitated from the folution by a clean plate 
of iron. 

The ores of filver, in which it is mineralized 

by fulphur alone, or with arfenic, and combined 

with other metallic fubftances, may alfo be aflay- 

ed, in the moift way, by folution in nitrous acid, 

and precipitation with the marine, in combina- 
tion with which the filver will form a luna cornea 
and precipitate. 

ர ம பம் மு 
ஆன 

Which, becavfe it is found tobe indeftruaible 
by fire, is ranked among the perfect metals, is fo- 
luble in agua regia, and may be thence precipi- 
tated by fal-ammoniac; a property by which itis 
fuficiently diftinguifhed from every other metallic 

- fubftance. நக் a knowledge of thefe proper- 
fies, 

S
e
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ties, any mineral {uppofed to contain platina may — 
be ealily ge: 

௫ IV. ட க 

6 
\\ Is found in “mines, eithef in its natural fluid. 
form, diffufed in clay or ftonés ; or, mineralized 
by Vulphur, i in the form of a red or reddith powder 
called native cinnabar. » The firtt of thefe ores is 
eafily aflayed by diftillation, without the addition 
of any other nvatter; for we know that the mer- 
cury will ufe with a degree of heat that will have 

On its matrix. The cinnabar may be 
analyfed alfo by diftillation, but ‘with the addi- 
tion of fome other fubftance which fulphur pre- 

_ fers to mercury: Now we learn from our table 
of attractions, that any other metal, or fixed 814 
kali will anfwer the purpofe: iron filings are ge- 
nerally ufed., 

Cinnabar may be decompofed by boiling in 
aqua regia, and precipitation by zinc. The agua 
regia {ufpends the fulphur and diffolyes the mer- 
cury, Which is precipitated by zinc, becaufe all 

. acids. prefer zinc to every other metal. The 
Maitre Apothicaire of Paris, M. Baume, affures us 
that he. has decompofed cinnabar inthe moift 
way, by means of fixed alkali. This is certainly 
One of the many €x periments in which the Maitre 
Apothicaire deceived himfelf. 

Q ee Mer- 
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“Mercury. is faid to have been lately found mi- 

neralized by acids ; But fuch ores are fo rare as to 
merit little attention. . 

vo ok அது. 

‘The phoft common ore of this metal is called 

Galena. \t confifts of lead mineralized by ful- 

phur, witha fmall proportion of filver and a ட 
the iron. The ufual method of affaying this ore 
is, after roafting, to mele it with black flux, 
borax, iron filings, and decrepitated common 
falt. By previous roafting, moft of the falphur 
is evaporated, and the remainder combines with 
the iron in fufion. ‘Fhe black flux and Borax act 
merely as fluxes to the ore, and the falt is fup- 

_ pofed not only to prevent the too violent ebulli- 
tion of the fluid, but to facilitate the 16087811௦1 

of the fcoria from the metal. The proportion of 
filyer, combined with the lead, may be afcertained 

by cupellation. 
A confiderable part of the above operation is 

unneceflaty. The fole intention being to feparate 
the fulphur from the metallie part, it is evident 
that melting the ore with iron filings alone would 

anf{wer the purpofe. 
‘This ore may be afflayed, in the moift way, by 

boiling in diluted nitrous acid, which will diffolve | 
the lead and filver only. Thefe may be precipi- 
tated by the mineral fixedvallcali, for which the 

ஆ & ச் acid
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acid will relinquifh the metals. If this precipitate 
be digefted in cauftic volatile alkali, the calx of 
filver only will be diffolved, ahd the calx of lead 

_will fubfide. The theory of this procefs requires 
no explanation, ee 

Mik wae ° O...Pe Boge R 

15 generally found mineralized by fulphur and 

affenic, and frequently mixed with iron. The 
ufual method of affuying the ore, is, to diffipate | 

the fulphur and arfenic by long calcination, and 

then to fufe the calx with black flux, pitch, and 

fea-falt. Thefe matters reduce the metal by 

fupplying it with phlogifton, and form a fcoria_ 

that floats on its furface. 
The ores of copper may be affayed in’ the moi 

way by folution in nitrous acid, and precipitation 

with a clean bar of iron, The acid takes the 

copper from the fulphur ; the calx of iron quits 

its phlogifton to combine with the acid, which 

prefers the-calx of iron to that of copper; and 

the phlogifton of the iron, uniting with the calx 

of copper, reftores it to its original metallic form. 

If the ore contain any iron, it will evidently 

* remain diffolved in the acid. 

Vel Eee OC. Ne க 

The ores of iron are various both in their ap- 

pearance and combination, They generally con- 

O2 tain -
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tain the metal in what is called a calciform ftate ; 
that is, the earth of 1 iron without its phlogifton. 

Sometimes it is found mle eee by fulphur and | 
affenic, 5 

To affay thefe ores in the dry way, fuch ad) 
‘ditions are required as will promote their fufior, 
and, at the fame time, fupply the calx with pblo- 

gifton fuffictent to reduce it to a metallie ftate, 
After repeated calcination, in order to diffipate 
the fulpbur and arfenic, the ore is mixed with. 
black flax, charcoal, and fea-falt, and melted ia 

avery hot furnace. Later experiments have dif- 

covered that pounded glafs, calcined borax, and 

charcoal, anfwer the purpofe better. The metal 
thus-revived, and feparated from all extraneous 

matter, is found collected at the bottom of | the 
10102 ன 

Iron ores may be affayed in the moift way, by 
folution in Marine acid and precipitation with 

Proffian alkali. In this procefs, the precipitation 

is effected by a double attraction. The alkali of 
the lixivium unites with the acid, and the phio- 
eifton with the metallic calx.. To have a clear 

conception of this. operation, we muft recollect, 

that’ the Pruffian alkali is a lixiviuny or folution 
of fixed alkali combined with phlogiftom; and, 
that the metallic folution into which it is poured, 

-is iron, and probably other metals, diffolved in 
marine acid. Now we know that acids prefer al- 

‘kalis to metals ; confequently that the alkali 
' alone
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alone were fufficient to precipitate the iron, &c, 

but the fingle attraction between the acid and al- 

kali, is not fuficient to feparate the latter from 

the phlogifton, without the attraction berween 

the phlogifton and the calx of iron, which, aéting 

at the fame time, produces a double decompofi- 

t:on and two new compounds, viz.’ digeftive falt, 

and Pruffian blue. 5 
Bur this hypothefis, though very ingeniéus, is 

not quite fatisfactory. If rhe calx of iron were, in. 

precipitation, combined with phlogifton only, 

why is the precipitate P,uffian blue, and not com- 

mon iron? From the experiments of the incom- 

parable Scheele, it is highly probable that this co- 

louring matter confilts of aerial acid, volatile al- 

kali, and phjogifton ; which, therefore, com- 

bined with iron, form Proffian blue. Now, as 

Pruffan blue is known ‘to contain about one-fixth 

_ of its weight of iron, the quantity of this metal 

that the ore, thus affayed, will produce, is eafily. 

determined, ல 

If the iron be fuppofed to contain manganefe, 

which, if the folution of the ore in the marine 

acid was red, is certainly the cafe; by digetting 

the Pruffian blue in pure water, the Pruffian 

manganefe will diffolve. : 

If the iron be fuppofed to contain much Zinc, 

the Pruffian blue muft be calcined, and then 

thxown into dephlogifticated nitrous acid, which 

will diffolve the calx of zinc only ;, becaufe acids 

௦3 prefer
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prefer that metal to iron, which femains undif- 

folved, becaufe zinc precipitates roe Comte: 

quently prevents its folution. 

ie? ro ரே 

Hath been fuppofed to: be. Sect mineral- 
ized by arfenic. This is doubrlefs a miftake. 

The affenic in tin ores proceeds from the matrix 
and not from the tin *. In moft of the ores cf 

tin, the metal is in a ரக 11816, 18௭0176010 
particles of flint, 

The common method of ர்க thefe ores is, 

‘after twice roafting, to fufe them with black Aux, 

or calcined borax and pitch. Thefe fluxes re- 
duce the metal by giving phlogifton to the calx, 

asin other operations of the fame*nature. ~ 
Ores of tin are with difficulty affayed in’ the 

humid way, becaufe the *calx being fo entirely 

dephlogifticated, is but partially foluble in any of 

the acids. Bergman, however, has generally 
fucceeded by means of the united power of vitri- 

olic and marine acid, and precipitation with mi- 
neral alkali. 43! grains of this precipitate 1 is 

equal to 100 grains of tin. 

IX. Bal SMe UT 

‘ds more frequently found native than any other 
metallic fubftance, If it be alloyed with filer 

டப other metal, they may be eafily feparated 
from i 

* Kerwan’s Min. p. 294.
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from it by folution in nitrous acid, By adding 
water to this folution, the bifmuth உக fall 
to. the bottom of the veitel. 

The ores of bifmuth’ generally contain it in 4 
calcined ftate, mixed with'the ores of other me- ~ 
tals, or ‘mineralized ‘by fulphur. As thjs femi- 
metal requires no ‘great degree of Heat to melt it, 
it may. fometimes be reduced by fufion without 
addition; but the common method i is, to fufe the 
ore with black flux and pitch, or with borax and 
charcoal. 4 
The ores of bifmuth, as wéll as the native me- 

tal, may be affayed by folution in nitrous acid, 
and precipitation with water, or by means of iron 
of Copper, to which the nitrous acid has a fuperior 

attraction. The calx of bifmuth is precipitated 
by water, becaufe it is not fuluble in a weak 
acid. 113 grains of the calx precipitated from 
nitrous acid, will yield, when fluxed, 100 grains 
of metal. | 

Ke nae: eae is 

"The ore of this femi-metal, called Aupfer-nickel, 
is very difficultly analized. In this ore the nickel 
4s intimately combined with fulphur, arfenic, cos — 

bale, and iron, from which it hath hitherta been 

found impoffible to feparate it entirely. By the 
mon procefs of roafting and fufion by means 
lack flux and fea-falt, a regulus is obtained ; 

but this metalli¢ fubftance is “fill a mixture of 
O04 nickel 
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ரப: fulphur, arfenic, and cobalt. To: feparate 

thefe by chemical means is very laborious, and, x 

after all, it feems impof” ble to get entirely rid of 

the iron. The humid way 1s equally unfuccefs- 

ful. 

ர தவம் நான்ம பப 

The proper ores of arfenic contain this femi- 

metal either in a reguline, or calciform ftate, or 

mineralized by fulphur. Being very volatile, it 

15 eafily obtained in a metallic ae by fublima- 
tion in clofe veffels. In the moift way, when 
mineralized by fulphur, marine acid, with the 
gradual addition of a little nitrous acid, will dif- 

folve the arfenic and not the fulphur. Zine will 

afterwards. precipitate the arfenic from the filtered 

folution. The acid, preferring the calx of zinc, 
difengages its phlogifton, which, uniting with the 

calx of arfenic, reduces and precipitates the femi- 

metal, 

Me டும் ப Lier 

Is generally mineralized by fulphur and arfenic, 
and being itfelf fixed in the fire, is eafily fepa- 
rated from thefe by calcination. It may then be 

reduced by fufion with any alkaline fux. In the 

smoift way, the ores of cobalt may be diffolved in 

nitrous acid, and’ precipitated’ by fixed alkali, 

caufe its attraction to acids 1s fyperior tq th    
‘ the
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the metal. If the ore be fuppofed to contain 

-jron, the folution may be evaporated to drynefs, 

and the refiduum diffolved in vinegar, which will 

take up the cobalt only. Fixed alkali added to 

‘this folution, will throw down a pure calx of co~ 
balt, 160 grains of which will produce upon re- 
duétion 100 grains of cobalt. ் 

= 

டு Bic kee Nee 

Is generally found, either calciform or mines 

ralized by fulphur, by means of iron, This femi- 

metal being eafily volatilized, by heat, the ores 

which contain it can only be affayed, in the dry 

way, by diftillation in clofe veffels;, but, as it 
readily unites with copper, if the powdered ore 

be melted in a covered crucible with thin plates 

of that metal and charcoal, the zinc, uniting 

with the copper, will form brafs, the weight of 

which, deducting that of the copper employed, 

will give the quantity of zinc contained in the 

ore. 
In the moift way, the ores of zinc may be af- 

fayed by folution in vitriolic acid, and diftillation 

to drynefs. The refiduum will probably confift 

of white vitriol (that 1s, vitriol of zinc) vitriol of 

iron, flint, and clay; all which, except the flint, 

are foluble in hot water. Now, if to this folu- 

tion in hot water, we add cauflic. volatile alkali, 

all but the zinc will precipitate, becaufe the zinc 

alone is foluble by vitriolic ammaniac, from 

ட் which
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which it. ae be precipitated by the Profan ae 

உவர் உ a ce 

xIV. ANTIMONY 

Is generally found mineralized by fulphur, Te 

may be feparated from the ftony matter, by melts, 

ing in a crucible with a hele in the bottom, put 

into another crucible funk in afhes, that it may 

remain cool whilft the upper one is furrounded: 

with charcoal, and heated fo as tomelt the anri- 

mony which runsjthrough the hole into the lower 

erucible. «It is then aoe to difpel the fulphur, 
and afterwards fluxed with black flux® The theory 

of thefe ட requires no explanation, % 

XV, MANGANESE, 
The ofes of this femi-metal generally agcom- 

pany the ores of iron. They are of various CO= 

Jours, but may always be difcovered by their pro- 
perty of giving a garnet colour to glafs of horax 

when melted by means of a blow-pipe. ‘The 
metal in thefe ores is always in a calciform ftate. 
They are infoluble in acids,. unlefs fome phlogiftic 
matter be added to the menftruum. Into the 

nitrous acid ufed for this purpofe, therefore, we 

drop a bit of fugar, and, after digeftion in-a pro- 

_per dégree of heat, precipitate with fixed alkali, 

Exp or tHe First Parr.
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PERS TOL TN ES 
abe OF THE 

PRACTICE or CHEMISTRY. 

CHAR. & 

kA BOR ATO RY, 
Lazoratory, for the purpofe of philofo- 
_phical chemiftry, is an object of lefs ex- 

pence and magnitude than one would fuppofe, 
from the multifarious defcriptions of authors. It 

is true, a complete laboratory, on a large fcale, 
for the double purpofe of experiment and trade, 

is a kind of encyclopedia, containing, befide the 
peculiar utenfils and inftruments of chemiftry, a 
variety of implements fpecial to other arts, and 
many that are common to. all. But fuper-cir- 
cumftantial defcriptions tire and difeuft the read- 
er; becaufe he immediately perceives that many 
of the objects are either too obvious or too infig- 

nificant to require defcription.. There can be‘no 
hes
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- neceflity for aes a young chemitt that, i an Cons 

fructing his laboratory, he moft pi not forget a nai} 
to bang his hat on. 

  

SECT. i ச 

கவ்வ வ APPARATUS, 

a pneumatic engine, called an aimpump, \s 
of indifpenfible utility in a variety of experic ' 

ments infeparably connected with chemiftry. 
The original invention of this inftrument 1s af- 

feribed to Otto de Guerick, conful of Maade- 
burg. It was firlt made, in this kingdom, iy the 
girection of our Countryman Mr. Boyle, who is 

generally confidered as the inventor, and ‘not 

without reafon, as he appears to have learnt no- 

thing more from the German than a report of the 

effe& of the new invention. Mr, Boyle’s air- 
pump was a more perfe& inftrument than that of 

de Guerick, and it has been lately confiderably 
ட் by Mr. Smeaton, and others, 

* Pneumatic chemiftry, which, for fome time 
paft, hath engaged the attention of many of the 
moft diftinguifhed philofophers of the prefent age, 
apparently originated in the Chemico flatical Expe- 
riments of Dr. Hales. But this indefatigable phi- 
Jofopher’s experiments went no farther than to 

deters
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determine the quantity of air thar might be ex- 
tricated from animal and vegetable matter by che- 
mical means, without any fufpicion that the air, 

thus obtained, didered from that of the atmof- 
phere. But, though ‘his refearches were thus li- 

- aited, the idea of confining air by means of wa- 

ster, a circumftance of fo much importance to fu- 

ture chemifts, feems to have been in a great mea- 

fure his own invention; alfo that of meafuring 

the quantity of air extricated from various mat- 

ters in diftillation, fermentation, &c. Dr. Hales” 

“apparatus was extremely fimple, confifting prin- 

cipally of a fmall retort, a bolthead and a glafs 

cylinder ftanding ina veffel of water. The air 

generated in the procefs difplaced the water, and 

the {pace occupied by this air determined its 

- quantity. If he wanted to afcertain the quantity 

of aif confumed by a burning candle or living 

animal, he placed them on a pedeftal, under a 

glafs cylinder (tanding in water, which water he 

raifed to a certain height, by drawing out the air 

by means of a fyphon. As the air diminifhed 

during. the experiment, the water neceffarily 

rofe. ' ர. . 
Dr. Hales determined the quantity of air pro- 

duced or loft in his experiments, by marking, 

with a waxed thread, the point to which the wa- 

ter in’the cylinder rofe or fell; and, when the ex- 

- periment was over, by filling the {pace which the 

air had occupied, with water poured from a vel- 

fel,
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fel, which, with its contents, he had க 
weighed, Having now filled the fpace in the cy- 

linder, he weighed the veffel of water a fecond 

time, and the deficiency. gave the werght of wa- . 

ter required to fill the fpace occupied by the air. 

Thus he fixed a ftandard, by which the quantity 

of air generated or diminifhed by different 

means, might be accurately compared and deter= 

mined. 
When his fubjed promifed no great quantity 

of air, the Doétor’s apparatus confifted of acom- 
mon jelly-glafs, into which he put the®ferment< 
ing matter; and a fmall-beer tumbler, which, 
covering the jelly-glafs, he placed in a bafon of 
காள. He then fucked out part of the aigechro’ 
acyphon, and left the matter to ferment. The 
air thus produced by fermentation, he found to 

be permanently elaftic. This fpecies of air was 
afterwards diftinguifhed from other elaftic fluids 
by the name of fixed air, by Dr. Black, of Edin- 
burgh, who difcovered it to be a conftituent 
principle of calcareous earths and alkaline falts, 
and that they become cauftic in confequence of 
being deprived#f this principle by. burning, or 
by luce in acids, But in juftice to the memory 
of Dr. Hales, we muft remember, that the pro-_ 
cefs for confining and meafuring fixed air expel- 

led from calcareous earth by acid folutions, was 
originally his; nor muft we forget that this in- 
quifitive philofopher alfo difcoyered that lime, 

with
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with acids, produced no fixed air. This fact na- 

turally fuggefted a fuppofition that eaufic lime 

differed from mild caleareous earth only in the 

want of fixed air. 
We learn alfo from the experirients of Dr. 

Hales; that he produced nitrous, inflammable, 

and phlogifticated airs, though he did not difco- 

Ver theif nature and properties. He likewife 

| proved the diminution of air by a burning candle, 

and by living animals; and, I believe, he was 

the inventor of the very ingenious contrivance of 

fetting firéto inflammable bodies confined by wa- 

-ter under a glafs veficl, by. means of a burning- 

lens. He likewife difcovered the abforption, as 

he called it, of atmofpheric air by nitrous gas; 

that is the diminution of bull when _thefe fluids 

are mixed: an experiment by which it hath been 

fince imagined the comparative falubrity of the 

air might be determined. 

When Dr. Hales wanted to draw out the air 

from his inverted cylinder, in order to make the 

water rife in it, he commonly, as I have faid 

before, fucked it through a fyphon; but when 

the air was of a noxious kind, Re fixed to the 

cyphon, the nofe of a large bellows, whofe wide 

fucking orifice was clofed up. By now enlarging 

the bellows, he drew out of the glafs cylinder as 

much. air as he thought proper. 

Dotter
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Doétor Macbride, of Dublin, | ‘above லத் 

years ago, publifhed Experimental Effays, to prove 
the power of fixed air to counteract putrifaction. 
In this volume he exhibits a fimple apparatus (the 

original contrivance of Dr. Black) by which the 

fixed air, from any effervefcing mixture, may be 

eafily communicated to a cauftic fluid, which 
will receive it with avidity. This apparatus con- 

fifts of two glafs bottles or phials, with the oppo- 
fite ends 5 bent glafs tube fixed in the mouth 
of each, in fuch a manner as to be perfectly air= 
tight. In the fhoulder of the bottle defigned for™ 
the effervefcing mixture, is drilled=a fmall hole, 
through hicks by means of a elafs funnel, the 
vitriolic, or other acid, is poured upon the alkali 
or calcareous earth previoufly put into the 
bottle. 

In Dr. Macbride’s firft contrivance, the ends of 
the curved tube were clumfily fecured by luting. 
He afterwards fixed a metal tube in the centre of 

a cover that ferewed on to the top of one phial, 

and he fecured the oppofite end of the tube in the 
mouth of the other bottle, by means of leather 

wrapped round it. To this apparatus Mr. Dean, 

a friend of the Doétor’s, as a final improvement, 

added ‘an air valve, which, being fixed in the 
neck of the recipient, prevented the return of 

the fixed air. If he had fitted the two ends of his 
glafs tube into the necks of the phials by ae 

ing
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& A fmall glafs fonnel. 

With this. apparatus (Plate VI. ee 2ம். Ay 
ufe of it being. well underftood, many very curi- 

ous experiments may be performed. | The exple- 

nation of a few general principles will open an 

extenfive field of enquiry to an inventive genius, 

who will gradually be led by analogy to multiply 

his experintents, and enlarge his apparatus. —« 

We know that different kinds of air, or gas, 

may be procured from earths and metallic calces 

by means of acids, or by heat alone. If, jn order 
to determine the fpecies of gas, or for any ries 
purpofe, 1 with to colle€t a quantity of this gas, 
and confine it by water in the upper part of; a 

glafs cylinder, I plunge the cylinder fideways 

into*the tub of water. When thus entirely im- 

merfed, I give it a perpendicular direftion with 
the open end downwards, and, in that pofition, 

place it on the fhelf, proje€ting fo far over the 
edge as to admit the end of a glafs tube. The 
cylinder thus placed is completely Siled with 
water. The ingredients that are to: produce the 
gas being put into one of my round-bottomed. 

phials, | fix the ground-end of a bent tube into 
its mouth, and introducing the oppofite end un- 
der the edge of the cylinder, leave the phial ful- 

pended over the fide of the tub. 

If, for example, I want fixed air, the contents 

of the phial being chalk and vitriolic acid, or any 
ather calcareous earth with any other acid, with- 

Our
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out the affiftance of heat, I fhall immediately 
perceive the aerial fluid rife in bubbles through 
the water, and, colle€ting in the upper part of — 
the jar, difplace a quantity of water equal to its 
own bulk: for air being lighter than water 
muft ‘neceffarily occupy the upper part of the 

veffel. = 

"If the contents of the phial be fuch as will pro- 
duce pure air, inflammable, or any other kind of 
air, by the application of heat, I apply the flame 
ofalamp, or candle, or burning charcoal, gra- 

ually to the bottom of the phial, and immedi- 

ately 1 fhall fee the air bubbling through the 
water, which it will, hy degrees, force down into 

the tub, and fill che whole jar or cylinder. The 

jar thus filled, I 0186 to the back part of the fhelf, 

where it will remain without any alteration in the 

quantity or quality of its contents, unlef the air 

be in any degree foluble in water. The cylinder 

being thus removed, I have room for others on 

the edge of the fhelf. Two or more of thefe ope- 

rations may proceed at the fame time with tubes 

of different lengths. 
If I know, or fufpect, that different kinds of 

air will arife at different periods of the procefs, it 

is neceflary to Change the jars frequently, and re- 

. ferve them for future examination, They may 

be eafily removed from the tub, and placed in any 

other part of the room, by fliding the. cylinder 

with one hand into a breakfaft faucer, held under 

P 2 the
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the (ui faker the water, with the other. Ina 

multiplicity of thefe glals ‘vefiels, nearly. of the 

fame fize and fhape,.it is difficult to avoid mif- 

taking one for another: to prevent this, it is ufual 

to diftinguifh them by paper labels» bur fuccef- 

five numbers, 1, 2, 3, &e. engraved on the jars, _ 

is a mach better method, By ufing the loweft 

number firft, and invariably appropriating the 

fame number to the fame kind of air, where the 

{pecies is certain, miftakes may be eafily pre-— 

vented ; and, where the fpecies is doubtful, the 

loweft number will always indicate that which 
was firft produced ; -and the higheft, thar which 
clofed the procefs, The different kinds of air 
fhay be thus numbered—No. 1. Pure air; 2. ae- | 

tial acid¥ 3. inflammable air; 4. phlogifticated 
air; §. nitrous air; 6. vitriolic acid air; 7. ma- 

rine-acid air; 8. nitrous-acid air;° 9. fluor-acid 
air; to. alkaline air; 411. hepatic Aili 

If | have filled feveral jars with one {pecies a 
air, which I want to collect in one larger veffel, I 
plunge this ‘veffel fideways into the tub, and when 
“thus filled with water, fet it on the fhelf-with the 

open end downwards. If the jars, containing the 

air, tand upon the fhelf, I take them in fucceffion; 
and fliding the jar off*the fhelf, I bring its edge 

below that of thelarger cylinder, which projects 

beyond the verge of «the thelf,, I then gradually 

turn horizontally the jar, which £ hold in my hand 

under water, and the air which it contains being . 

படல்
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forced out by the graviration of the denfer water, 
-rifes into the upper part of the receiver, forcing 

down an equal bulk of water into the tub. 1 

then take the other jars and empty them in the 

fame manner.” es 

Jf any fpecies of air which f want to transfer be 

contained in a jar ftanding in a faucer, I dink the 

fwacer in the tub, and, bringing the edge of the 

_ jar beneath that of the receiver, proceed to tranf- 

fer the airin the manner above deferibed. © 

If 1 want to transfer ‘a’ particular fpecies of air 

from ajar on the fhelf into a phial, in which it 

“Smay be confined by a cork for the purpole of 

tranfportation ; J firft fll the phial with water by 

plunging it into the ciftern. I then place it on 

the fhelf, with ics mouth over onc of the holes, 

through which | introduce the glafs funnel, and 

fliding the jar, which contains the gas, off the 

thelf, | bring its edge under that of the funnel, 

into which | pour the elaftie fluid, by gradually 

lowering the clofed end of the jar. If the holes 

in the fhelf be properly excavated, the glafs fun- 

nel is generally uoneceffary. The phial being 

thus filled with air, I flide it off the fhelf, and 

cork it-whilf under water, and in a perpendicular 

pefition. irae ot ae 

Dr. Prieftley difcovered, that in mixing at- 

mofpherie air with nitrous @as, 4 diminution of - 

bulk took place in proportion tO the purity of the 

former. For the purpofe ofi trying this experi- 

; P3 ment,



214 PNEUMATICAL APPARATUS. 

ment, and alfo for that of meafuring: various: 

kinds of air, it is neceflary to have your jars gra- 

duated with a diamond, each divifion containing 

one: ounce weight of water, and thefe ounces, 

which are confidered as ounce meéafures a air, 

fubdivided into ten equal parts. 

Thefe jars, thus graduated, are கள்ளன் ce 
experiments that do not require any great degree 

of accuracy, But if you wifh to determine the 
diminution of- atmofpheric and nitrous air, with, 

greater precifion, you mult be provided with a 
glafs tube about three feet in length, and one 
third of an inch wide, graduated into meafures,” 
tenths, and hundred parts of a meafure, beginning 

from the clofe end of the tabe. In this tube, 

previoufly filled with water, and properly fup- 

ported in the tub, the two airs may be eafily 
mixed by means of the glafs funnel: or they may 
be mixéd in a Jat, and afterwards transferred to 
the tube for more accurate admeafurement. But 
this accuracy is of lefs importance than was firlt 
imagined. The diminution of air in this expe- 

riment, is an imperfeé criterion of the falubrity 

of the atmofphere. Inftruments of various con- 
ftruction, called eudiometers, have been lately i in- 
vented for the purpofe of thus. determining the 
purity of the air, by its diminution when mixed 

with nitrous air in equal proportions. They are 

ingenious contrivances, but of very little ufe, as cee a, ou 
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a narrow graduated elafs jar, or tube, will anfwer 

every. purpofe, and 1s preferable on account of its 
fimplicity: We muft remember, that the purer 
the air the greater the diminution ; and த 
trying the purity, or (according to Dr. Prieftley) 
the.deoree of dephlogiftication, the two airs are 

mixed in equal proportions, viz. one ounce mea- 

fyre of each. 

Modern chemifts Tete the degrees of dimi- 
ution of air by decimal numbeng thus 1, 63 

1, 46; 0, 653 0, 9. &c. To perfons -unac- 
quainted with decimal fradtions, thefe numbers 
‘are unintelligible. But they are eafily compre- 

hended, if we apply them to the meafuring tube, 
each ounce meafure of which 15 divided into ten 
equal parts,.and each of. thefe fubdivided alfo 
into ten equal parts; fo that the whole meafure 

contains roo parts. Now the two meafures of 

air, if no diminution were to happen, would oc-. 

cupy 20 tenths, or 200 hondredths. But if, after 

they are mixed, they fill only one meafure and 

fix tenths of the fecond meafure, I write it thus, 

1 6.—If they occupy one meafure, four tenths 

and fix of the fubdivifions of the fifth tenth, 1 

write ic thus, 1, 46: that is, one meafure and 46 

hundred parts. _ if the water rifes quite above the 

fecond meafure, and up to 65 in the firit meafure, 

L.write it in this manner, 0, 65. Thus:air is faid 

to. be of the ftandard 1, 2; 1, 6, &e¢, 

P4 Some



216 PNEUMATICAL APPARATUS. 

Some kinds of air are diffolved or abforbed by ~ 

water; they muft therefore be confined by quick- 

filverinftead of water. A fimall wooden ciftern, 

_ with the bottom made ப்பி may be conve- 

niently ufed for this purpofe, with jars, &c. on 

a lefs fcale. 

If [with to extraét a gas from, or convert fay 

" folid fubftance into gas, by means of heat, withea 

pofitive exclufion of atmofpheric air, 1 put the 

fub{tance intg one of the phials with a thin roupd 
bottom. I then fill ic with quickfilver, and in- 

vert it in a vefiel containing a quantity of the 

fame fluid. “The fubftance on which | am to ope- 
rate being lighter than the mercury, will remain 
preffed againft the inverted bottom of the phial. 
To this fubltance I apply the focus of a burning- 

glafs. The air thus produced by heat, will, by 
_ its elafticity, prefs out the quickfilver and eee 

the upper part of the inverted phial. 
If I mean to operate on a quantisy of matter 

too large to be contained in the bottom of a 

phial, and which may require a confiderable de- 

gree of heat, I make ufe of 4 common gun- bar- 

rel, in this manner, Having dropped she fub- 
ftance, which is to produce the inflammable or 

other air, into the barrel, the touch-hole being: 
previoufly fpiked UP, I Gil the barrel with fand 

that has been well burnt. I then lute one end of 
the ftem of a tobaceo: pipe into the mouth of the’ 
gon- -barrel, and, to the other, | tie a bladder, 

from
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from which I have preffed out the air. Inow 

thruft the butt end between the bars of a common 

gtate, and fupport the apparatus by a ftringeriron 

tripod. ‘This fimple’ contrivance, which is ori- 
°ginally Dr. Prieftley’s,’ is fufficient for many pur- 

pofes. By tying the neck of the bladder when 
filled; the air may be eafily tranfported, prefer- 

ved, or conveyed into a jar ftanding on the fhelf 

‘in the water, by bringing the mouth of the blad- 

‘der under its edge with one han@,, and cutting 

the ftring with the other. % 

This apparatus, however, though eligible for 

its fimplicity, and the eafe with which it may be 

procured, is improper in experiments where ei- 

ther the fubje€t or the produce is known to act 

upon iron, Jn fuch cafes, a {mall glafs retort, 

with @ eng neck, mutt be ufed. (Plate Vil. 

fig. 4.) It may be placed ina portable furnace, 

or on a chafingdifh of charcoal. To the mouth 

of the retorty’ a glafs tube may be luted, with a 

mixture of pipe-clay and fand, and bent fo as to 

turn up under the receiver ftanding in water or 

quickfilver, or the neck of the retort being long, 

and curved alittle, may anfwer the purpofe of a 

tube. 

In*€@ttain chemical mixtures for the production 

of gas, the efferveicence is fo fudden and violent 

as to drive the liquor over the top of a common 

phial into the tube. To obviate this inconve- 

niency, Dr. Prieftley ufed lang phials, with thin 
and
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and round bottoms, like thofe above defcribed, 

_Glafs tubes-of different fhapes muft be fitted, by. 
grinding, to the mouths of thefe phials. . If, 
with’ any particular view, I want to pafs the air 
produced in the long phial, through fucceffive. 
veffels of water, or any other fluid, I adapr the 
ground end of a fyphon (fo bent thatthe legs are 
“parallel) to the mouth of the long phial, and pafs 
the other leg through the mouth, to the bottom 

of the firft bottle containing the water, In the 
fheuider of this bottle there is a ground perfora- 
tion above the furface of the water. Into this” 

orifice I fix the fhort leg of a fecond fyphon, the 
longer leg of which goes to the bottom of a fe- 
cond bottle of water; and fo, if neceflary, I pro- 

ceed to a third and fourth. With an apparatus 
-of this kind, though of a conftru@ion- fomewhat 
different, Dr. Prieftley impregnated water with 
nitrous vapour, which water affumed different 
colours at different periods of the pitecefs. See 
Plate VII. fig. 3. 

For impregnating water with the aerial acid, 
commonly obtained by mixing oil of vitriol with 
chalk, for the purpofe of making artificial pyr= 
mont, and other acidulous டைனி waters, Dr. 
Prieftley firft invented an’ apparatus thatgiufiici- 
ently anfwered the purpofe of experiment. இடி 
Nooth improyed upon this invention in the cons 
firuction of a glafs urn; which is now in general 
ப படரத் ithering, of Birmingham, in the 

year
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year 1781, ina letter which was publithed i inthe | 
fifth volume of Dr. Prieftley’s writings on air, de. 
fcribed another apparatus. of -his*own invention, 
for impregnating water with calcareous gas. OTE 
is a very ingenious contrivance ; but the bladders, 
the copper, brafs, and leather tubes of which it is 

compofed, are obje@tions which, thougl» perhaps 
of no folid ‘importance, will not Be eafily re- 
moved. Dr. Nooth’s apparatus, being made en- 
tirely of glafs, and confequently ‘much neater, at 
leaft in idea, certainly deferves the preference. 
This apparatus, and the method of ufing it I fhall 
therefore defcribe. But before I proceed, it is 

neceffary to obferve, that Dr. Nooth’s invention 

has* been improved by Mr. Parker and Mr. 

~ Blades. 

This apparatus confifts of three diftine glafs 

veffels, a clafs funnel, and. a mahogany ftand. * 

The lowermoft of thefé veffels, which when they 

are joined ifthe foot of the urn, is, in fhape, like 

a bell. In the fide of it is a hole fitted with a 

ground ftopper, for the purpofe of occafionally 

letting out the air when the eftervefcence is too 

violent, or of adding more acid, If the ftopper 

be not prefied in too tight, it will bounce out of 

its own accord, when ழக is more fixable air 

in the veffel than can pafs eafily into the water, 

and«will thus prevent a dangerous explofion. 

The middle veel, which is the largeft,- and 

contains the water to be impregnated, has, at the 

bottom,
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bottom, a néck which fits, by grinding, into the — 
mouth of the hollow pedeltal above deferibed. 
This neck contains a glafs valve, which fuffers 

the fixable air to rife through it into the water, 
but prevents the water from defcending. 

~ The upper veffel which, from its fhape, I call 
the funnel, is alfo fitted, by grinding, into the 

mouth of the middle oclafs which contains the 
water. The ufe of this upper veffel is to receive, 

through its bent tube, the water which, during 

the procefs, would otherwife overflow. In the 
mouth of this funnel there is a fmooth elafs ftop- 
per, that prevents the efcape of the air merely by 
its weight ; which air, therefore, when fufficiente 
ly accumulated and condenfed to lift the ftopper, 
makes its way out, and the ftopper being lifted 
but a little; falls again into its place: fo that this 
apparatus may be left to operate by itfelf with- 
out any danger. See Plate VII. fier 5. 

The ரி 081 impregnating wat@gwith aerial 
acid by means of this elafs machine, I fhall now 
deferibe. “Having filled the middle veffel with 
water, I join it to the upper one, and place them 
on the mahogany foot. I now pour into the 
lower veffel, or pedeftal, as much water as will 
cover the rifing in the center of it, which will be 
neara pint. Through the fide orifice I pour one 
ounce mea/ure of oil of vitrol, by little ata time; 
for, if it were fuddenly mixed with the water, the 
heat produced might endanger the glafs, I then 

take
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_ take an ounce of chalk, of rather of. எனபத 
grofsly pounded, and pour it through the wide 
glafs funnel into this mixture of vitriolic acid 

and water. The ufe of the funnel is indif- 
penfibly neceffary; for, without this precau- 

tion, fome of the chalk might ftick to the inter- 
nal furface of the neck of the pedeftal, which 
would cement it fo effectually to the middle vef- 
fel, that it would be impoffible to feparate them 
without breaking, I fuffer the effervefcence to 
proceed a little while, that the common air may 

be expelled.. I then join the apparatus, and, 

taking care that the fYopper, in the fide of the 

pedeftal, is not too tight, I concern myfelf, for 

the prefent, no farther about it. 

The fixable.air, from the effervefcing mixture 

in the pedeftal, gradually. paffing through the 

valve, and thence through the water, will,occupy 

the upper part of the middle veffel, forcing a 

quantity ee equal td its own bulk, ie 

the bent tube into the upper glafs, By taking 

off.the two upper veffels from the pedeftal, and 

fhaking them for afew minutes, part of the gas 

will be abforbed, and the water in the upper vef- 

fel, which | call the funnel, will fall down. After 

two or three fuch agitations, | lift the funnel a 

little, and all the wateP will fall into the middle 

veffel. 
But water may be டட with fixable 

air, by an apparatus much more fimple than ay 
௦
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6f thofe above. defcribed. Let a 

ground fo thac one end fhall fit a each bs 

of aquart bottle, and the other into a thort neck 

in the fhoulder of atwo-quart decanter. » L 

mouth of this decanter be fitted with a conical 

ftopper ground fmooth, fo as to be air: “tight with= 

out adhefion. Put the effervefcent mixture into 

the quart bottle, and as foon as the common air 

is expelled, join it by the tube to the t noni” 

decanter containing three pints of water. ர 

Plate VI. fig. 6. i 

The fpace in the decanter, or receiver, above 

the water, will foon be filled with aerial acid, 

which, being heavier than atmofpheric air, will « 
immediately occupy the fpace next the water, 
and gradually accumulating, will force the lighter 
air, which {wims on its furface, to lift the topper 

and let itfelf out. The aerial acid will now fill 
the entire {pace between the furface of the water 
and the ftopper,: which, when too muéhycompref- 

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

the fhoulder-orifice) and fhakin 

as often as he pleafes. In this manner, and with 

this fimple, apparatus, I conceive He will facurate 

any given quantity of water with fixable air, in 
1615 
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_Tefs time thah by any other method with mee F 
am hitherto acquainted. 

Every inventor of an apparatus ‘fers impresnat- 
ing water with the aerial acid, has been particu- 
alg attentive.to its paflage through the water; a 
circumftance that I believe to be of. no impor- 

‘tance. I quefton whether any of this gas be ab- 
forbed in-its rapid progrefs. from the Sony of 
the water-to the furface. 

After writing this lat paragraph, Idetermined 
to put my conjecture immediately to the proaf of 
experiment. I*took a two-ounce phial, and fill- 

ed one third of it with chalk, broken with a 
. hammer in pieces juft fmall enough to enter the 
bottle, which I then half filled with vitriolic acid 

diluted with water. To the mouth of this phial, 
’ | adapted the fhorter end of a glafs fyphon, and 
paffed the long lee to the bottom of a three-pint 
glafs decanter, containing a quart of water. The 
mouth of gh decanter was left open. “The effer- 
vefcence proceeded moderately and regularly, fo 
as to emit about 30 large bubbles ina minute. 

At the expiration of an hour, I found that the 
water had received no impregnation difcoverable 
by the tafte. I then dropped into a wine glafsef . 

it, many drops of lime, water, without the leaft 

cloud or fign of decompofition, which, I know, 
muft have appeared if there had been any aerial 
acid in the water. Now, fince not lefs than"1800 
bubbles of this air pafied through the water, = 

the
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aie fpace of an hour, Sitoue mixing with it im 

the fmalleft degree, it is very evident that this 

part of the procefs is entirely ufelefs, and that the 

abforption of fixable air is at’ the. furface of the 

water only. : : 

  

S*h Ct WE 

ARTIFICIAL MINERAL WATERS. | 

wie the apparatus for impregnating water 
with aerial acid above defcribed (Plate VII. 

fic. 6.) all the celebrated mineral waters may be 

artificially prepared, by adding the ingredients to 
the water in. the receiver before you join it to 
the bottle containing the effervefcent mixture. 

PYRMONT WATBR 

Contains a confiderable proportion of magnefia, 
part diffolved by the aerial acid, and part. by the 
acid of vitriol, conftiruting Epfom falt; lime 
diffolved in both thefe acids; a little common 

falt, and a {mall proportion of iron diffolved by 

the aerial acids» But the medical virtues of this 
water are rationally fuppofed to be principally 
owing to the quantity of aerial acid which it con- 
tains in an uncombined ftate.’ The gypfum, that 

15.
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is, lime combined with vitriolic acid, can cer- 
tainly anfwer no falucary purpofe ; nor can we 
fuppofe that lime combined with aerial acid, 
which is marble or conimon chalk, is more medi- 

cinal : lime, therefore, may be properly omitted. 
Magnefia diffolved by the aerial acid, is the com- 

mon magnefia alba; magnefia, or rather the earth 

of magnefia, diffolved by vitriolic acid, is Epfom 
falt. ‘The firft of thefe may adt, in a fmallde- 

gree, as an antacid, and the latter as a very mild 
laxative. Probably, however, the: aerial acid 

and the iron are the only ingredients of any im- 

portance. 
To the decanter containing three pints of {pring 

' water, add 1g grains of Epfom falt, 5 grains of 
common falt, 10 grains of magnefia, and 5 grains 

of clean iron filings, Then faturate the water 

with aerial acid, and you will produce a medi- 

cated water preferable to that of Pyrmont. 

So P ews ACE EK 

Contains a large proportion of Magnefia com- 

bined with aerial acid; fome mineral alkali, cal- 

careous earth, a little iron, and a very fmall pro- 

portion of common falt. The aerial acid, un¢om- 

bined, is about half the quantity of that which 

exifts in Pyrmontyyater. To imitate, this water, 

add to the water in the receiver 7 grains of mine- 

ral alkali, a feruple of magnefia, iron filings 
டூ 3 grains,
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Beatties and one grain of. common falt, Join 
the ’apparatus, and: continue the procefs until _ 
you fuppofe the water to be ehh ab fatu- 
rated. ¥ - 

5 

தரு ஏல அடர் தர்ற இட 

Contains a large proportion of common falt ; 
magnefia and calcareous earth diffolved by aerial. 
acid, and fome mineral alkali. Into the réceiver 

containing three pints of {pring water, put 60 
grains of common falt, one {cruple of magnefia, 
15 grains of mineral alkali, and 7 grains of 
chalk. Join the apparatus, and continue the 

procefs until the water is almoft faturated with 
; aerial acid: 

SULPHURIOUS WATERS 

Are- inadhediately known by, their peculiar 
fmell, refembling that of putrid eggs, or the 

wafhings of a foul guns Thefe waters are im- 

pregnated with what is called:hepatic gas; that 
is, air difengaged from liver of fulphur by an 

~ acid, ~ They may be artificially prepared, by add- 
ing liver of fulphur inftead of chalk, to the quart 
bottle containing oil of vitriol and water. ..The 
quantity of this bepar mutt. be in proportion to 
thei impregnation of the natural water you wilh 
to imitate. “Harrowgate water is ftropely ful- 

phuriots, and contains befides, a large propention 
of 

%
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of common falt; aif therefore’a water, fimilar to — 

that, is to be made, half an ounce, or five drams, 
of falt muft be put into the receiver containing 
three pints of water to be impregnated. 

But the apparatus in which thefe artificial wa- 

ters‘are made, may be converted to magy other 

ules, particularly in paffing air, from effervefcent: 

mixtures, through water, or any other liquid. 

For this purpofe, I adapt the ground end of a fy- 

phon to the mouth of my quart bottle, and pafs: 

the longer leg through a cork in the neck of the 

two-quart decanter, to the bottom of the liquid 

which it contains. If then 1 want to collect the 

gafs under a jar reverfed in water or quick filver, 

I adapt a fecond glafs tube to the fhort: neck of 

the decanter, and place the other extremity of: 

the tube under the edge of the jar, into which 

the gafs, after paffing through the liquid im the 

decanter, will neceffarily rife. If it be requifte 

that the gas fhould pafs through more than one 

ஏவி, any number of them, and of any fize, may 

be joined in the fame manner, by means of glafs 

tubes. (See Plate VII. fig. 3-) In this way any 

kind of air may be paffed through lime water, in. 

order to feparate it from the fixed air with which 

it may be combined. cae 

Since philofophers have been of opinion, that 

the conftituent principles of water aré inflam- 

mable and pure air, various attempts have been 

made to decompofe this compound, by forcing 1 

Q2 in
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in the form of fteam, through a red-hot tube. 

Now, though they have not fucceeded in the 

principal object, they have difcovered, in forc- 

ing fteam through red-hot tubes filled with 

charcoal, or iron fhavings, particularly the laft, 

that inflammable air in great abundance, with 

different proportions of fable air, were pro- 

duced. From Dr. Prieftley’ § experiments it ap- 

pears, pretty evidently, that the inflammable air 

was expelled from the charcoal or iron, and that 

the water contributed nothing to its formation. 

As to the fixable air, on the modern fuppofition 

that it confifts of the fame principles as water, 

and of which it is confequently a modification, 
there is no great difficulty in accounting for its 
production in this procefs. But time, I believe, 

will difcover this to be an erroneous hypothefis. 
With all due deference to men of far fuperior 
knowledge and abilities, 1 am ftill of opinion, 
that fixable air is a compound of pure air and an 
acid; that phlogifton is a compound of fire and 
an acid, and thir in this, as in all other phlogiftic 

procefics, where fixable air is produced, the acid 

principle of the fixable air is fupplied by the- 

phlogifton which is: confequently decompofed. 
The other principle, namely, the pure air, may | 
be fupplied by the water, fome part of which — 
is decompofed im pafling through the red- hot 
tube. 

Dr.
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__ Dr. Prieftley conftrudted a particular kind of 
furnace, for the purpofe of heating the copper or 
earthen tube through which the fteam was impel- 

led: it appears, from the plate annexed to his 
fixth volume, to be a kind of long trough of 
brick-work, open at each end, with a grate in 

the middle to fupport the fuel. In oné end of 
the tube, which lies horizontally in the furnace, 
he inferts the beak of a glafs retort, in which he 

boils the water by means of another furnace, or a 
Jamp. The other extremity of the tube commu- 

nicates with the pipe of a worm-tub, fuch as are 

commonly ufed in diftillation. This tub being 
filled with cold water, the condenfed fteam falls 

in drops, into a veffel ftanding on the ground, 

through a pipe fitted to a fmall orifice in the 

fhoulder of this receptacle, to the mouth of 

which is fitted another tube, bent fo as to pafs 

under the edge of a jar, ftanding reverfed and full 

‘of water, on the fhelf of the water-tub ufed for 

other pneumatical experiments. By this very in~ 

genious contrivance, the air produced in the pro- 

cefs, is feparated from the fteam, and may be ex- 

amined at leifure. 

But, to thofe who are poffeffed of a portable fur- 

nace, this of Dr. Prieftley’s conftruction, is un- 

neceflary, If two holes are drilled, oppofite to 

each other, in the upper part of the body of fuch 

furnace, the tube, pafied through them, may be 

3 cons
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conveniently heated to any degree ர் be 

required. See Plate VI. fig. 7. 92 த 

The experiment of fetting fire, by. uke ele&tri- 

cal fpark, toa mixture/of pure. nd inflammable 
air, and thereby producing water, is performed 
in a fons glafs cylinder, open at one end only. 
To this open end a wooden or brafs cap is firmly 
cemented, and the-opening clofed by a fcrew- 

top. Near the oppofite extremity of the cylinder 
are drilled two fmall holes diametrically oppofite, 
through which two brafs wires, exactly fitting the 

holes, are paffed and fixed fo that their points ap- _ 

proach within three quarters of an inch of each 
other. By means of thefe wires, which have 
knobs at their external ends, the electric’ “fpark 

inflames the inclofed air, and the water produced 

is feen trickling down the internal furface of the 

88. Whether this water be the efe&t of com- 

pofition, or of decompofition, is yet’ matter of 

difpute. “See Plate VIL. ‘fig. 8; a. 

With a ftrong cylindér, thus furnifhed, the ex- 
-periment never fails: but it is very difficult to. 
drill the holes, in which the awires are inferted, 

without breaking the glafs. To obviate this dif- 
ficulty my worthy friend Walker, univerfally dif- 
tinguifhed as an experimental philofopher, paffes 
the two wires through two fmall glafs tubes 

_which perforate the ferew- -top of the cylinder. 
_ (See Plate VII. fig. 8, b.) The'only inconveni- 

* ency 
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ency attending this. apparatus is, ‘that the {park 

will fometimes pafs from one wire to the other 

externally; but, in general, the experiment fuc= 

ceeds. PS ey rain a: 2: அம் 

Thofe who are acquainted with experiments of 

this nature, will require no farther defcription of 

this apparatus; but, for the fake of thofe’who are 

not, it is neceffary to be more minute, and alfo to 

defcribe the manner of preparing for the experi- 

ment, pom ; பத்க் 3 

The cylinder mutt be of flint-glafs, thick, with | 

a round bottom, and a wide neck. On to ‘this 

neck mutt be cemented (fee Cement) an open brafs 

eylinder, with a fcrew on the outfide. Avbrafs . 

cap, or cover, with two holes in the top, and a 

cork cemented to its internal furfacé, {crews on 

to this cylinder. This cork is perforated by two 

fmall glafs.tubes, through which two brafs wires 

are paffled, the internal points bending towards 

each other, and the external knobs receding. 

Thefe wires are fecured in the tubes by cement, 

fo as to render the cover perfectly air-tight. 

The cylinder, previous tothe reception of vi- 

tal and inflaramable air, muft be filled with quick. 

filver, and inverted ina trough of the fame வெய்ட், 

avery large quantity of which is requifite for this 

experiment. The two airs are procured by dis 

ftillation, and introduced in the fame manner 2s 

gas in general is thrown ‘into veflels inverted in 

water, When the cylinder is thus properly filled 

4 with
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with the two airs, and the quickfilver வண்ணத் 
ly expelled, it may be lifted a little out of the 

trough, and the cover fcrewed on, without any 

apprehenfion that the faétitious airs, which are 

lighter than that of the atmofphere, will efcape 

ட the mouth of the veffel. This mixed 

air, hus confined, may, by the electric as be 

fired whenever you pleafe. 

There is another apparatus (Plate VII. fie. 9.) 

by means of which, inflammable and pure air may 

be mixed and inflamed, for the purpofe of ‘pro- 
ducing water, with lefs trouble and without any 

doubt of fuccefs. If a fmall quantity of iron 
filings, together with diluted oil of vitriol, be 

put into the phial, inflammable air will foon iffue 

through the extremity of the tube. Apply a 
lighted candle to this extremity, and the air will 
immediately take fire. You then introduce the 
tube through the neck of the balloon, and the 
flame will continue as long as any inflammable 
air is produced. It will not be-Jong before you 
will perceive water condenfed on the internal fur- 

face of the glafs, and, trickling down in fmall 

currents, collected in the bottom of the balloon. 

In this experiment, the pure air, neceffary to the 
production of water, is fupplied by the current of 
atmofpheric air, which rufhes into the globe 

through the neck, to fupply the place of that, 
which, being rarified by the heat of the flame, 
and being confequently lighter than the external 

air,
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air, efcapes through the upper pipe. By this cir- 
culation of air, the inflammable air continues to 
burn, and, in confequence of its attraction to the 

pure air in the atmofphere, or perhaps rather in 
confequence of the attraction of its phlogifton to 
pure air, a combination takes place by which 
water is produced. 

‘That water fhould be thus produced, is indeed 

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

Retorts (Plate VII. fig. 4.) are a neceffary part 

of the pneumatical apparatus. They are made 

of common bottle-elafs, of flint-glafs, of earth, 
or of iron. They are ufed for expelling different 
kinds of gas from various matters by means of 
fire. In producing pure air from nitre, Dr. 

Prieftley found the fmall earthen retorts, made 

by Mr. Wedgewood, far preferable to any other. 

M. Lavoifier, the celebrated French chemift, dif- 

appointed in the ufe of glafs and earthen retorts 

in the redu@tion of lead from minium, for the 

purpofe of meafuring the quantity of elaftic fluid 

" ந்
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feparated in the procefs, contrived a retort made 

of plates of iron foldered together with copper. 
But iron fo eafily parts with its phlogiften, that 
Mr. Wedgewood’s retorts are infinitely prefer- 
able in every pneumatic experiment in which fire 
is employed, and which requires aceuracy. 

  

SECT. IV. 

Pou kk ck Cero 

WE are taught, by experience, that combuf 
tible bodies refufe to burn without the ad- 

miffion of air. ‘We have alfo learnt from experi- _ 
ence, that their confumption is accelerated, and 

the heat increafed, in proportion to the quantity 

of air made to pafs through the fire in a given 
time. We know that air is rarified by heat; that 

rarified air, being lighter than denfe air, muft ne- 

ceffarily rife in the atmofphere, and that, to fup- 
ply the டட. of this afcending air, the cold and 

denfe air will rufh in below with an impetus. pro- 
portionable to the rarefaction above. 

thefe eftablifhed properties of air and fire, 
are founded the principles on which all furnaces’ 
are confiruéted, The furnaces commonly ufed 
by brewers, and for boiling water for other pur- 

pofes,
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தர்ற are fimple fabricks of brick, confifting of 
a cavity for containing the fuel, an iron grate for 
its fapport, « a door for its introduétion, and an 
opening below for admitting the air and receiving 
the athes. Above the cavity which contains ae. 
fire, a coppertis~fet in brick-work, and a flue 
from the upper part of the fire-place, communi- 
cates with a common chimney. If, inftead of a 
copper, a pot of caft iron -be fet in brick-work 
above the fire-place, you have a fand-pot for the 

reception of a retort for various operations in 
chemiftry. 

For the purpofe of melting metals, a wind fur- 
nace may be conftru@ed in the following manner, 

fo powerful, as entirely to fupercede the ufe of 
bellows, and fo durable as to bear conftant work- 

ing for a confiderable length of time.—Sink a ca- 
vity in the floor about two feet deep, four feet 

long, ‘and two feet wide. Line this cavity with 

one tier of bricks, fo as to leave a {pace of about 
16 inches between the fides. One end of this ob- 

long cavity muft, be left open, and to this open 

end muft be adapted a fquare wooden trunk, 
which paffing horizontally under the floor, and 
through the wall of the laboratory, admits the ex- 

ae. air through an iron grate fixed in the wall. 
On the oppofite extremity of this excavation, 

place a cylinder of caft iron, about an inch and 
a quarter in fubftance, 20 inches internal diame- 
ter, and 24 inchesdeep. But before the cylinder 

1S
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is placed upon the foundation, two iron bars, two _ 
inches afunder, muft be fixed acrofs the cavity at. 
the diftance of eleven inches from the clofed end, 

for the fupport of the fire-bricks with which the 
cylinder mutt be lined to the height of fix inches 
from the bottom. On thefe fire-bricks you reft — 
a orate for the fupport of your crucible, and of 

the fuel. From the erate upwards, you line the 
cylinder, to the thicknefs of about five inches, 

with glafs-grinder’s fand; which, from the par-- 
ticles of elafs ic contains, becomes, in a fhort time, 

.a folid vitrious mafs, capable of fuftaining any 

degree of heat. The founders who ufe this kind 
of furnace, generally cover that part of the under- 
ground cavity which projeéts in the front of the 
furnace, with an iron grate, on which the oper- 
ator ftands, and which 1s occafionally raifed, for 

the purpofe of taking out the athe’. But it were 
much better to have this trap-door made of iron 
not grated; becaufe the grate neceffarily diverts 
the ftream of external air, About two inches 
from the top of the cylinder, a lateral fue com- 
municates with a chimney in the laboratory, 
which ought to have no other communication. 
The coak, or charcoal, is put in at the top of the 
furnace, which is then covered by a very thick, 
flat, round tile. 

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

a very
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a very extraordinary degree of heat. It is con- 
ftructed entirely of baked clay; is of a quadran- 
gular form, and confifts of three parts, viz. the 

body, the dome,-and_ the chimney. In the firtt 
of thefe, an iron grate refts upon a ledge near the 
bottom whichiis open. In the front, four inches 
and a half above the grate, there is a femicircu- 

் lar opening; like that of a common oven, and — 
clofed in the fame manner by a loofe plug of 
baked clay. The dome refts upon the body, of 
which it is merely a continuation. ‘In the frone 

of it, which flopes backward, there is alfo a femi- 

circular door, for the purpofe of putting in fuel. 

On this dome ftands a chimney of baked clay, 

fix inches in diameter, and about ten feet long, 

on which is placed another cylinder of plate-iron 

twelve feet in length. This furnace ftands upon 

‘an iron tripod’ about fix inches high. The mi- 

neral fubjeét of the operation is put into a muffle, 

which refts upon two bricks flanding on the grate, 

Mr. Baumé, from whom ! take this defcription, 

gives no dimenfions except that of the de 

bur, from that, I fuppofle the area of the far 

to be about ten inches by fourteen. 4 

This laft mentioned chemilt afterwards con- 

ftruéted a wind-furnace entisely of bricks, which, 

he fays, produced a degree of heat ‘not only far 

fuperior to that above ரப but even greater 

than the furnace of a glafs-houfe. This fabric 

was nothing more than @ perpendicular, qua- 

drangular
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drangular tower or chimney, fifteen feet high} 

the area ten inches by thirteen from top to bottom. 

There is a grate at the lower extr emity ; fix inches: 

“above that, an oven-door for introducing the 

muffle; and eight inches higher, another for the - 

coals.. This tower is raifed about eighteen inches 

above the platform of the laboratory. 1 have no 

doubt of the power of this fimple and rational — 
contrivance, becaufe the chimney is not con- 

tracted. The idea of increafing the ‘draught of 
air by contracting the chimney, ts s unphilofophical. 

You may, by that means, increafe the roar; but, 
inftead of accelerating, you impede the ftream of 
air. I fhalk be afked—* How ‘comes it then, 

that the chimneys of our houfes aré prevented 

from fmoking by contraéting them at the top 
with a red pot?’—This very circumftance is a 
powerful argument in favour of my opinion. 
Thefe red pots are, it is true, externally fome+ 

what lefs than the chimney on which they ftand ; 
but from their thinnefs and circular form, their in- 

ternal capacity is almoft twice as much. Let us 

fuppofe the infide of a chimney to be twelve inches 

fquare: a pot to cover this chimney muft be 
feventeen inches diameter. Now, the area of a 
fquare, whofe fides are 12 inches, is 144 inches ; 
but the area of a circle of 17 inches diameter is 
221. Sothat the good effect of thefe pots is en- 

tirely owing, not to their diminithing, but to their 

increafing the area of the chimney at the top. 
The
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The furnace ufed by the coach-founders, and 

other artifts, in London, for the purpofe of re- 

fining filver, is more fimple, more expeditious, 

and more powerful than any of thofe defcribed by 
chemical authors, It confifts of a fimple qua- 
drangular wind-furnace, built of brick, and co- 

vered by a thick flat quadrangular tile. One fide 

of this furnace being about an inch and a half 
lower than the other three fides, there is confe- 

quently an aperture on’that fide when the cover 
is placed on the mouth of the furnace. This 
open fide communicates with an horizontal trough 

of brick-work, about two feet in length, fourteen 

inches wide, and five or fix inches deep. The 
oppolite extremity of this trough communicates 
with the chimney. In this trough the operator 
places his ¢e? containing the filver mixed with 

dead, and thea covers the trough with two thick 
tiles; thefe being contiguous to each other, and 

to that which covers the furnace, confine the 
flame, which paffes with violent impetuofity over 

the furface of the metal. The middle nile isc- 

cafionally lifted, to ‘examine the progrels of the 

operation. This furnace has every advantage over 

the reverberatory furnaces defcribed by authors. 

“The tefts ufed by the artifts in this br ranch, are 

made entirely of calcined bones. 

In the year.1731, Dr. Shaw and Mir. 204 

~Haukfbee, publifhed a {mall pamphlet contain- 

ing the a soa of a portable furnace, with 

feveral
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feveral copper-plates well engraved. A copy of 

moft of thefe plates may be feen in the fourth 

plate of chemiftry, in the laft edition of Cham- 

bers’s Dictionary. The idea of a portable fur- 
nace feems to have originated in the German 

chemift Becher. This of Dr. Shaw confifted of a 
cover, two rings, a body, and a foot. The ufes of 

thefe feveral parts are eafily underftood. The 
. body contains the fuel; it has three grates, to be | 

fixed at different heights, according to the dif- 
ferent operations. The ring placed upon the 

body contains retorts for diftillation. If, inftead 

of the ring, an iron pan be placed upon the body, 
it becomes a calcining furnace. The cover placed 
either upon the body or the ring, renders it a re- 
verberatory furnace for cupellation, &c. ‘To the 
body, with the lower grate, an alembic may be 
adapted for diftillation of fimple waters, &c. By 
ufing the body of the furnace only with the mid- 
dle grate, with a pan of water or of fand, it be- 
comes a water or fand-bath, whichfoever may be’ 
required. The body without a grate, ftanding 
on the clofe foot, may be ufed as a blaft furnace 
for {melting the ores of lead, iron, or tin. In 
fhort, free. are few chemical operations in-which 
fire is concerned, that may not be conveniently 
performed in this portable furnace. ‘The authors 
of thé pamphlet in which it was defcribed, are 
filent as to the fubftance of which it was made, 

nor do they mention any lining. Thefe they pro- 
bably
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bably thought matters of unneceffary information, 
as the furnaces, ready fitted for buGinefs, were. 

_ advertifed to be fold by Mr. Haukfbee, in | Crane- 
court, Fleét-ftreec. 

. Dr. Lewis, in his Commerctum Philofophico tecni- 
cum, defcribes a portable furnace compoied of 
two black lead crucibles, one inverted ,on the 

mouth of the other. The crucibles னர் he 
found moft convenient for this purpofe, were 
thofe marked 60 on the bottom, Their perpen- 

dicular height internally is about twelve inches, 

and their width, at the top, almofteight. A round 
hole is fawed in the bottom of each crucible; 
that in the lower crucible admits the air, which 

efcapes, through the hole in the upper pot, into 
the chimney, when the crucibles form a wind- 

furnace. In each of thefe crucibles a round hole 
is fawed, a little above the bottom, for the pur- 

pofe of occafionally admitting more air, or of in- 
troducing the pipe of a bellows. Oppofite to 
this round hole, there is a {mall fquare afh hole ; 

and, over this, another, of the fame form, for 

the purpofe of ‘introducing fuel, or of placing a 
crucible or teft.on the lower grate. There are 
three crates of different fizes for different pur- 

pofes, as in the other portable furnace above de- 
feribed. To thefe lateral apertures, plugs, fawed 
out of pieces of broken crucibles, are adapted, to 
be inferted or omitted occafionally. . 

| R To
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To render this furnace durable, Pe cruc 
is bound with three or four thick copper wires, 
let into grooves, and faftened by ewifting their 
ends with a pair of pincers; and the mouth i is 

encircled: by a thin copper hoop, to prevent It 
from wearing by frequent ufe. In order to in- 

“creafe the dimenfions of the furnace for the _pur- 

-pofe of receiving a fmall copper ftill, a ringof 
forged iron, fix inches in height, with a cae 

ecsian aperture, is placed on the mouth of the 
crucible. The chimney, either upright or late- 
tal, is of plate-iron, and differs in no refpect from 
that of other portable furnaces. 

_ The principal objection to this furnace of Dr. 
Lewis, is the thinnefs of the black+Jead crucibles; 

whence not only a quantity of heat is loft, but the 

operator is much incommoded when it becomes 

_ red-hot. To prevent thefe inconveniences, iron 
_ furnaces are always lined with lute, which is ge- 
‘nerally compofed of clay mixed with fand. But 
this lute is apt to crack in drying. To obviate 
this evil, Mr. More, fecretary to the Society of 

Arts, &c. in a paper printed in the fourth volume 

of their Tranfa&tions, recommends a lining of 
Windfor or Nonfuch bricks, fet in the loam of 

- which they are made The body of his furnace 
is a cylinder of ftrong plate-i iron, eleven inches 
diameter, and pele or fourteen in length, 11 

veted or brazed together. To form the ete 
a piece, four inches fquare, muft be cut out at 

one 
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-ene end, and an iron door fixed to it. Immedi- 
ately above this aperture, three iron pins at equal 
diftances, and projecting half-an inch or more 

‘from the internal furface of the cylinder, are to 

be firmly rivited, . Four or five inches above thefe 

pins, you are to cut another fquare hole for the 
‘purpofé of feeding the fire. This holeJikewife 
has an iron door. H:ving now refted your grate 

“on the three iron pins, you line the cylinder, 
from the grate upwards,’ with the fire-bricks 

above mentioned, which mutt be ground to the 
thicknefs of one inch anda half. If you chufe, 
for the purpofe of ufing grates at different heights, 

that your furnace ட் be internally conical, 
the lower bricks muft be lefe thicker, aad muft 

diminith eradualiy to the top. “When it is to be 

ufed as a wind furnace; the upper aperture mult 

be ftopped with a plug ற். fire- brick, and the door 

but. 
There ig another kind of furnace that anfwers 

‘the purpofe of diftiitlation, by means of a lamp, 

perfectly well It is made of ‘plate iron, with a 

“dome, fand-pot, and fect; of«the fame metal. 

‘It-is worked by one of Argaod’s lamps: By 

taking off the-dome; a elafs alembic may be ufed 

% of a retorts; or, ர்க்க no great degree of 

‘heat is required; it may be woiked with the 

naked retort, without the iron cap. See Plate 

Vil. fig. 10. This apparatus | firlt faw at Mr. 

Parker’s in Fleet-{treet. : 
Roa Any .
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Any of the furnaces above defcribed will கு 
the purpofes of experimental chemiftry 5 5 but an 
experimental chemift may be fo fituated as to be 

unable’to. 100016 an iron furnace, or 1801-1280 

crucibles. Perfons fo fituated may conftruét a 

portable furnace equal to any of the former, and 

of matérials that may eafily be obtained in any 

part of the kingdom : thefe materials are common 

garden-pots, of baked earth: they may be had 
of any fize, and by..means of a faw and a file, 
may be ealily adapted to any chemical purpofe. 

Le AgMeP. ப நறு நிரய த CE. 

This-apparatus for the purpole of diftilling, by 
a retort either naked or in fand, I conftruét in the 
following manner. 1 take a garden-pot of cight 
inches external perpendicular height, and the fame 

in diameter. Having ground the top-edge flat, 
by rubbing it on a ftone with fand and water, I 

enlarge the hole in the bottom (by means of a 
round file) until ic will admit the glafs chimney 
of one of Argand’s lamps. In this pot I place 
another, meafuring five inches, the bottom ap- 

perture of which is filed to the fame fize as that 

of the other, ‘with which it exaétly correfponds. 
{ now cut off about three inches from the bottom 
of a pot which is eleven inches in diameter at the 
top. This bottom inverted forms the dome of 
my furnace, and fits the body exaétly, Out of 

each
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each of thefe I faw a femicircular_/nus for the neck. 
of the retort. ‘The mouth of the inner pot fup- 
ports either the naked retort, or an iron ladle with 

the handle cut fhort, by way of a fand-pot. See 
Plate VII. fig.7, a - a 

AW IND: FURIN ACE, 

’For fmelting ores, or for other chemical oper- 

ations that require a great degree of heat, I con- 

ftruét in the following manner, | 
I take one of the eight-inch pots above-men- 

tioned, and faw off the bottom. I then take one 
of thofe of eleven inches diameter at the top, 
and, with a chifel, form three ledges in the in- 

fide, at equal diftances, for fupporting the grate, 
and at fuch a diftance from the bottom, that when 

the fmaller pot refts upon the grate, the upper 

edges of the two pots may be nearly equal. 
Having enlarged the center-hole in the bottom of 

the larger pot (the pots of this fize have alfo three 

lateral apertures) to two inches diameter, 1 fix 

the grate, and having placed the fmaller pot 

upon it, I fill the fpace, between the two pots 

with the matter which | fcrape from the ftone on 

which the mouths of the pots were ground, mixed 

with a little pounded glafs, and a fmall-quantity 

of coal duft. The lateral holes at the bottom of 

the large pot I flop with plugs of baked clay; fo. 

that they may be clofed or open for the purpofe 

? RB of
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of admitting more or’ lef. aig. » When thefe. ‘three: 

holes are clafed, the opening beneath the grate 

is much fmalier than is generally given to wind 
furnaces, ‘through which the velocity of the cur: 

rent of air is imagined to be increafed by con= — 

tracting the chimney, regardiefs of the bottom 
aperture, which, authors tell us, may equal the 
diameter of the furnace. Doubtlefs this is an 

error. The aperture beneath the grate, in every 

kind of wind furnace, fhould be confiderably lefs 

than that of the chimney, contrary to the direc- 

tions of all the writers upon this fubjeat. 

One of the threé lateral holes at the bottom of 

the external pot, I firft enlarge by means of a 
round file, and then with/a triangular or fat file; 

- Tgive it a quadrangular thape, loping the fides 
and top outwards, fo that the external dimenfioa 

of this afh-hole is greater than the internal: the 

bottom is horizontal ; ; therefore the plug, cut out 

of a piece of broken pot, can neither fail outward 

nor be puthe ed into the furnace. This afh-hole 
needs’ hot be more than two inches wide, and one 

in height. 

This furoace ftands upon an inverted pot of the 
fame fize, with a large “hole in its bottom, and 
with three largé pyramedal openings fawed in its 
fides, fo as to form a kind of tripod. I, make 

thefe openings pyramedal, rather than arches, be- 

caufe | can faw right lines with an old {cythe. 

த்தம் 19
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ழம் ட an ingerted pot ofthe fame; fize. 

as the i Inner pot of the body. . Our of. the cnouth 
of this dome, which, by grinding, fits. that of the 

inner pot, I faw a triangular aperture, whole fides ° 
are four, inches, ie ‘the purpofe of ட்ட நத 

This aperture is formed and pluged in the aac 

_ manner as the afh-hole:above defcribed : thar for 
__.the chimney is three inches diameter ; fo that it 

is a third wider than the apertute below the grate. 
By thus fixing the dome on the inner pot, it ftands 
much firmer than if it were adapted to the larger 

pot, and it is better proportioned than that of 
Dr. Lewis, . wach is too large for a iyo Seton) 

furnace. 
The chimney is ec aoe iron, and compafed 

of feveral. pieces that fit into each other. On the 

outfide. af the bottam pieces about an inch from 

the lower, extremity, there is a thick iron ring, 

flat on the under fide, which reft upon the dome. 

The. part of the chimney below this ring; fixes 

into the aperture in the top of the dome. 

| ‘The body and dome of this wind-furnace, I fe- 

cure by iron hoops, which, being put on whilft 

red hot, require no ather faftening. Vide Plate 

VIL ஐ, நா... ் 

‘Nothing can be more. 5 ப் aa rhefe 

garden- posts, £0; conftruét every kind. of furnace 

naeds4) at + as that  
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that can be required for experimental chemiftry. 

An ingenious operator will model them 10° ie 

own ape es intentions with great facility. 
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HIS inftrument is a neceffary part ofa che- 
mical apparatus. It is ufed by goldfmiths, 

enamellers, and other artifts, for various purpofes. 
It is faid to have been firft applied to the analyfis 
of minerals by Swab, a Swedifh chemilt, about 
fifty years ago. Since that time, feveral im- 
provements have been faggetted, both in its con- 
ftruction and application. This inftrument, in 
its moit fimple and original form, was nothing 
more than a conical ete tube, ending in a point, 
and curved near the extremity, fo as to be ap- 

plied horizontally to the flame of a lamp or candle. 
But thofe who frequently ufed the blow-pipe, 
finding an inconveniency from the accumulation 
of water which iffues with the air from the lungs; 
annexed a {mall hollow {phere for its reception. 
Bergman, in his differtation on the conftruétion 
and ufe of this inftrument, gives a particular de- 
feription of that which he himfelf ufed, and which 

he
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he found to 4nfwer beft the purpofes of chemical 
inveftigation. It conlilts of three parts, and is 
made of pure filver, with a fmall addition of 
platina, in order to give it the neceffary degree 
of hardnefs. Thefe three parts fit into each other 
without ferews. To the middle one is annexed 
a flat box, inftead of a ball, for collegting the 

moifture. 

M. le Blond, Medecin Naturalift du Roi, in a 

letter to the editor of the Journal de Phyyigue, for 
February 1787, propofes, inftead of blowing 
through the tube, co adapt to the wide end of it 

a leathern bag, the fize of an oxe’s bladder, filled 

with air Fonte a bellows; or, which is much bet- 

“er, with pure air. This pure, vital, or dephlo- 

gifticated air, 1s known to accelerate combuttion, 

and confequently | produces a much greater de- 
gree of heat than common atmofpheric alr. For 

this reafon it may be advantageoutly applied in | 

experiments on very refra€tory matters. But the 

_ productidn and application of this air is attended 

with a great deal of trouble. Common air is ge- 

nerally என்பன, and M. le Blond’s leathern bag 

is doubtlefs preferable to the old method of blow- 

ing with the mouth, which, if continued for any 

length of time, is very fatiguing? befides, it fu- 

percedes the neceffity of a complicated blow- -pipe, 

a fimple tube of filver, or of glafs, without either 

joint or ‘bulb, being fufficient. | 
E ; abe
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The. only objection to. this அற்றம். bag. is, | 

will work eafily only. whilft it is tole 1 

air, and that experiments are interrupted urin 

its repletion. If therefore we can “contrive any 

means of fupplying the bag with air, fo that it | 

may be kept conftantly fall, we fhall doubtlels 

render the blow-pipe a perfect inftrament. An 

Irifh ‘bag-pipe is the very thing.  Inftead oe. 

the mufical pipes, the operator will fix his blow- 

pipe to the bag, which he will conftantly reple- 

nifh with air, by means of the bellows under his 

arm, த. 

The ufe of the blow- -pipe is, by heat alone, or, 

with the addition of certain fluxes, to analyfe, by 

fuGon, minute particles of mineral bodies ; ற 

ticularly gems, the {malleft pieces of which ma 

be thus examined. 

      

The matter under examination muft be fap- 

ported either by a hollow piece of charcoal, or in 

a filver or gold tea-fpoon with a wooden handle. 

The ஸ்வ fhould be of beech or fir, Charcoal 

is ufed as‘a fupport in experiments with the blow- 8 

pipe, becaufe it adts as a flux to the matter in- 

tended to be fufed; but, if the fubjeét may be 

abforbed by charcoal, or in cafes where phlogifton 

is not required, the fpoon muft be ufed, In 

thefe cafes the fluxes generally employed are mi- 

crocofmic falt, mineral alkali, or borax. 

A common tallow candle, not too thick, is 

generally preferable to wax or to a lamp. The 
wick



BLO ரர -PELPE aan 

wick muft not be fnuffed too fhort, becaufe it 

fhould bend a little towards the object. When 
the flame is. forced, by the blaft of air, to take a 

lateral direction, it exhibits, dittinétly, an inter- 

nal blue figure, and an external one which 15 ௦8 
a brownifh white, and not fo well defined. The 
greateft heat is at the apex of the blue flame, 
which apex muft be directed to the objedt after 
the exterior flame has been பி for a few mi- © 

nutes. 
The matter to be fufed fhould not exceed the 

fize ofa pepper-corn, It may be broken into 

pieces of a proper magnitude, by means of a fmall 

ட் the matter being placed on a {teel plate, 

hin a loofe iron ring, which prevents the par- 

Mies from being ட்ப One piece of the 

matter to be of the -fize above men- 

tioned, fhould be feparately tried with the fe- 

veral. fluxes, and the phenomena carefully ob- 

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

; Saline, earthy, inflammable, or metallic. 

SP ACN TOS. 

Many of thefe, when டட to the flame er 

the blow- pipe, eafily liquefy, then fplit, and are 

finally fufed's others are difperfed by. fudden 

heat. 

EARTHS,
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BAR OP oe cee 
We recolle&t, are five in number, viz lime, 

ponderous earth, clay, flint, and magnefia. None 
of theft, when pure and alone, are fufible by 
heat. ¥ 

Crude calcareous தி diffolves in ர்க or mi- 

crocofmic falt; and if a very fmall particle of it 
be thus fufed, and-immediately plunged into hot 
water, it will retain its tranfparency. © = = 
-. Ponderous earth, calcined by the blow-pipe, 
without any addition, is deprived of its fixed air, 
and confequently, like calcareous earth, becomes — 

cauftic and foluble in water. lt is fufble with 

borax or microcofinic fale. ச 

Clay, as dug from the earth, is always mixed 

with a variety of heterogeneous matter, particular- 

ly flint, which generally conftitutes half ics bulk. 

The pure clay of chemifts is the earth of alum, 
which is obtained by digefting that falt in an al- 

kaline lixivium, and wafhing it in water. This , 

pure clay fufes, ,with effervefcence, in borax or- 

microcof{mic falt. 

Flint, fabmitted to the flame of the blow- 25 
in the fpoon, with an alkaline falr, diffolves with 
violent effervefcence. If the quantity of flint ex- 

ceed that of the flux, a pellucid glafs will be 
produced. It is equally fufible in borax and mi- 

crocofmic fale, 

Mag-
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— Magnefia alone expofed to the flame impelled 
by the blow-pipe, lofes its fixed air, together - 
with its property of effervefcing with acids. With 
the fluxes, it diffolves with effervefcence. — 

INFLAMMABLES. 

__,Inflammable fubftances, when once inflamed 
by the blow-pipe, fhould be fuffered to burn out, 
and the refiduum,. if there be any, may be after- 
wards.examined by the flame. 

‘Mo per ASE -S: 

_ The perfect metals may be fufed by the blow- 

pipe; but they are neither alrered nor diminithed: 

when calcined by acids, their calces may be 1e- 

duced by heat alone. 

Imperfect metals ‘may be calcined by the fame. 

of the blow-pipe ; but their calces cannot be re- 

duced without the contac of fome phlogiftic fub- 

ftance. Imperfe? metals are fulible in the fol- 

lowing order: tin, bifmuth, lead, zinc, anti- 

mony, filver, gold, arfenic, cobalt, nickel, iron, 

manganefe, platina. All thefe, except the two 

laft, are fufible by the blow-pipe, without ad- 

dition of a flux. 

*Perfeét metals, in fuGion, have a polifhed fur- 

face: they cannot be calcined by fire alone, Im- 

perfect metals have alfo a polifhed furface when 
they
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they are firtt fufed; but they are foon obfe 
a calcined film, in confequence of the pow 
air, with the affiftance of heat, to attrad ஒங்க 
gifton fromthe earth of imperfe&t metals. Some 
of thefe, by continued heat, evaporate entirely ; 
othérs are partially refolved into fmoke. + 

Gold,*though generally fuppofed incapable of 
calcination by fire, will, neverthelefs, by means 

_ of the blow-pipe, when fufed with a globule of 
microcofmic fale, with the fubfequent addition of 
turpeth mineral, form a ruby coloured 21815, 

This experiment does not always fuecced. . It re- 
quires a great deal of management, and feems to 
depend in a great meafure upon accident, 

Silver eafily fufes by the blow-pipe, but is not 
calcined. The calx of this metal, preeipitated 

from nitrous acid, is readily reduced by the blow- 

pipe. Microcofmic falt diffolves it immediately: 
~ If there be any copper prefent; the folution 
will be green. Silver mineralized by acids is fo- 
luble in microcofmic fait: 1t may be reduced by 
borax. If mineralized by fulphur, a polifhed 
globule may be produced by fufing tle ore upon 
வலம. நிவா டன ஏனல் Ao prefent, the 

fulphur muft be firft difipated by roafting. The 
lead may be driven off by repeated fufions vith 
the blow-pipe. 

Mercury, being volatile ita moderate deoree of 
heat, when backed to the flame impelled by the 

blow-pipe, flies off, and is entirely loft. 
a Lead 
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pa readily fufes, and is eafily calcined. Ga- 
dena, that is, lead mineralized by fulphur, ae 
a diftingt regulus. 

~ Copper, with a fmall portion of | tin, pives a 
iby colour to fluxes; when caleined, the pellu- 

cid globule becomes ereen, bur, on cooling, it 

acquires an opake red, if, during fulion, the 
calx or metal be added in fufficient quantity. If 
the quantity ‘be farther increafed, the globule 

will be opake, even during fufion, and, when. 

cold, it will affume a metallic fplendor. A por- 
tion of copper fo {mall as {carce to tinge the flux, 
may be rendered vifible by adding a bit of po- 
lifhed iron, on which ir will be precipitated, and 

the globule will take the colour of iron, 
If copper be diffolved in the fpoon by a flux, 

it may be precipitated, in a metallic form, by 
a bit of cobalt, and the vitrious globule will be 

blue. ; 

The ores of copper may be eafily and expedi- 

tioufly affayed by the blow pipe. If mineralized 
by aerial acid, it turns black the moment it is 

touched by the flame, and fufes in the {poon; if, 

by afuperabundance of marine acid, an opake 

rednefs is produced in a globule of borax; if by 
fulphur alone, the regulus may be obtained by 

fufion with borax; if iron be prefent, roafting 
and fufion will be fufficient without any addition. 
Roafting is effected by the exterior Hame of the 

candle, 
Trox
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Iron. Forged iron may, by the Blow. pe; 
calcined, but not fufed, except with nic 
falt, and it is then rendered brittle. 

_ iron becomes magnetic by heating on the charcoal. 

Ic fules in the fpoon.- To fluxes ners a green 
colour. 

Tin is:eatly fufed and calcined by the blow- 
pipe. The fimalleft proportion: of it may be pre- 
cipitated from. any flux on a piece of iron. Cry- 
ftallized ore of tin; upon charcoal, re its me 
tal reduced. 

Bifmuth fufes in the fpoon, and nn borax or 
mitrocofmic falt, forms a yellow glafs. Upon 
charcoal, the calx of bifmuth is reduced. Cop- 
per and iron precipitate this femi-metal. Bit 
muth, mineralized by fulphur, fufes with a blue 

flame: if fufed with borax, the metal may be 
precipitated by mangancie or iron. 

“Nickel calcines in fufion, but flower than other 

metals, The calx gives to fluxes a yellow colour. 

Nickel in folution may be precipitated on iron or 

copper. Iron and arlenic are always prefent in 
nickel mineralized by fulphur. The regulus 
may be obtained by roafting and fufing ane 
borax. © 

அறுத்த, reguline, kindles by a fudden heat, 

and diffufes a quantity of white {moke. The 
calx does not burn, but emits a garlic finell. To 
fluxes it communicates a yellow colour, and may 

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

Cobalt, calcined, tinges the flux deep blue ; 
which colour it retains obftinately in the fire. 

‘The regulus, in fufion, will precipitate, from the 
globule, upon iron. ‘The common ore of cobalt 
yields a reeulus by roafting and fufion. 

Zinc, under the operation of the blow-pipe, 

produces a beautiful blue-green flame; but it is 
foon extinguifhed by a downy white calx. If the 

_ wacleus be farther urged, it inflames by ftarts, and 

explodes a little, This alfo happens in fufion 
with microcofmic’falt; with borax it froths, and 

at firft tinges the fame. The white calx of zinc 
remains fixed in the fire; whilft expofed to the 
flame, it has a bright yellowifh appearance. 

Antimony crude, that is mineralized by fulphur, 

expofed to the flame impelled by the blow-pipe, 

liquifies upon charcoal, and is totally abforbed. 

The regulus, in the fame fituation, if the blaft 

be fuddenly ftopped, fends forth a perpendicular 

column of white fnoke, whilft that which inve- 

lopes the globule is condenfed i into cryftalline fpi- 

‘cula. The calx of anti 

    

{timony tinges the fluxes of 
a pale orange colour. “The ட metal is pre- 
cipitated by copper and by iron, 

Mangane/e is fearce melted by the blow-pipe 

‘before i it calcines.. The black calx givesa bluifh 
8 red
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red tinge to the fluxes; which poles may 

ternately deftroyed by the interior, and eid 

  

by the exterior fame. The white calx, by i igni- 

tion, becomes black. ல் j 

The principal advantages attending the ue of 

the blow-pipe, are, that the experiments may be 

performed at much lefs expence, in much lefs 

time, and with a far lefs quantity of the க 

to be examined, than by any other mode of opete 

ation: add to thefe advantages, that of obferving 

the entire progrefs of the procefs. It muft be ne- 
verthelefs acknowledged, that the blow-pipe is’ 

defective in not determining the € proportions with 
any degree of accuracy. = 

For amore circumftantial defcription of the ufe 
of this inftrument, I muft refer the reader to 

_Bergman’s Differtation on the fubjeét, which he 
will find at the end of Dr. Edmund Cullen’s 

tranflation, vol, 2. 
The apparatus defcribed in this re com- 

prehends the principal furnitureof an experimental 

laboratory. Many other utenfils, lefs important, 
but equally neceffary, mutt be provided: ‘thele, 
neceflity will indicate, and will gradually accu- 
mulate according to the particular purfuit of the 
operator. Glafs funnels, filtring paper, Wedge- 
“wood’s mortars, retorts fand, charcoal, and 
diftilled water, are indifpenfibly requifite. The 
laft of thefe ought to be perfeétly pure, and the , 

fureft method of obtaining it totally free from 
; ex- 

#
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" extraneous matter, is to boil it in an open velfel 

» for half an hour, and then diftil it flowly ina glafs 

Blembic. The firt portion that comes over 

fhould be thrqwn away, and alfo a third part of 

the whole fhould remain in the ftill. The pure 

water thus obtained, mylt be preferved in very 

cledn bottles, carefully fecured by ground ftop- 

pers Water thus purified, if the diftillation has 

wbeen properly conducted, will neither change the 

‘édlour of the tin&ture of tournfol; nor become, 

in the leaft degree, turbid on dropping into it a 

folution of mercury or filver in the nitrous acide 

The materia chemica may be eafily collected 

from the preceding pages. . Farther knowledge, 

relative to chemical experiments, may be ac- 

quired, as itis wanted, by confulting the follow- 

ing Lexicon, which ferves alfo as an index to this 

volume, and to a felect few of other chemical 

books. 

௬. 

உம்





  
  

  

5 A DSORBENTS are earths, 8c. which uniting. 
with acids form neutral falts. if the acid 

be in fonall proportion; the earth imbibes or ab- 

forbs it: if, on the contrary, we add a little earth 
to a quantity of acid, the earth diffolves, and is 

thence called a foluble earth. Abforbent earths 

have frequently been called alkaline earths; but 

‘with evident impropriety? alkalis are ab/orbent, 

but they are falts and not earths ; earths are alfo 

abforbent, but they are not alkaline. ‘he earths 

commonly diftinguifhed by the term ad/orbent, 

are the calcareous on magnefia. 

' ABSTRACTION, is a word ufec i im, ரட் 

try, asin common language; itis the act of draw-. 

ing off one fubftancefrom another by diftillation, 

evaporation, or otherwife ; ‘thus the menftruum is: 

abftraéted by evaporation from the matter munich 

it held i in folution.. ..° >. ட்
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~ ABSTRACTITIOUS ட் is that whi ich i is . 

drawn by diftillation from vegetables, without fer ed 
mentation. It is, in faét,.the effential oil 

plants diffolved in water or in fpirit of wine. 

ACANOR, a word து by fome writers e 

of Athanor. 
ACCENTION, the aé of kindling, காப்பத 

or inflaming, 

ACET IFICATION is the adt or மத 

converting a vinous liquid to vinegar, by conti- 

nuing and accelerating the fermentation, by the 
heat of the fun, or by particular ferments. 

ACETOUS, # . belonging or appertaining to 
vinegar. Acetous acid is the acid of vinegar ; that 

“is, the acid produced by the பன பரக which 
fucceeds the vinous. Acefous ether is that which 
is produced by the diftillation of vinegar with 
fpirit of wine. 
ACESCENT is sorts ட either to 

things turning four, or which promote or produce 
fournefs. 

ACIDS, vide chap. vi. p. 39. 
ACID aerial, p. 23. See alfo Bergman’ s excel- 

lent Effay on this fubjeé. 

ACID of Ants, p. 52. 
— arfenical, p. 44.” 

ய் acetous, p. 48. 9% 
—— animal, p. 49. 

— of amber, p. 45. 
அச of benzoin, p. 45. 

    

ACID
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த் —— of fluor, p. 43. : : 

| —— of fat, p. 53. 
of lemon, p. 47. 
mineral, p, 39. 

marine, p. 42%. OTe ee 

molybdznous, p. 45: 

_of milk, p. 52. 
nitrous, p. 49. © 

perlate,’p. 64: 

of phofphorus, p. ee er 

of Pruffian blue; p. $43 தக. 

௦116௭, ற. 47... 
of fugar, p. 46. 
of fugar of milk, p. st: 
of tartar, p. 46. 

=— vegetable, p. 46. 
=——— vitriolic, p. 39. 

CIDULZ are mineral waters fuperabund- 

antly impregnated with the aerial acid: other acids, 

ina difengaged ftate, are only found in waters ac- 

cidentally. The waters in which this acid is en= 

tirely faturated with any metal or earth, are im- 

properly called acidule. But waters abounding 

with aerial acid, are found neverthelefs to effer- 

vefce with acids and not with alkalis. This phe- 

nomenon has puzzled many notable chemifts; 

Thefe acidul alfo change the colour of fyrup of 

violets to green, which is confidered as a certain’ | 

proof of an uncombined alkali. There is indeed 

an alkali in thefe waters, but it is faturated with 

ட் 54 the 
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Neverthelefs the ed is fo” far prevalent as 
‘render tingture of tournfol red. They effervefce 
with acids, becaufe the alkali is combined with 
the aerial acid, the expulfion of which, OY a 
ftronger acid, produces ர் உளவே 06, Pure 

or ce alkali excites no effervefcence With 

acids. Mild alkali cannot ‘effervefce ‘with * the, 
- aerial acid, becapfe no expulfion takes. place.” 

Acidule. containing no alkali, but lime or mag- 

-nefia combined with aerial acid, effervéfce with 
_the ftronger acids, for the reafon above men- 
-tioned. 

ACIDUM PINGUE, an imaginary. new prin-« 
"ciple, fuppofed to have- been difcovered by one 
Meyer, a German chemift, who, in1764, publifhed 
a treatife on quicklime, in which he endeavours to 
prove, that Dr. Black’s. theory of caufticity is 
falfe ;- that Hime becomes caullic and foluble in 
water, not becaufe it-is deprived of its fixed air 
by burning, but in confequence of its having im- 
bibed, during calcination, a peculiar fubftance 
which he calls cau/licam, or acidum pingue, and 
which he imagines to be a fubrie, indeftruétible 
thing, compofed of fat, an acid, and the prin- 
ciple of fre. Tt is this fat acid, he fays, which is 
imbibed by metallic calcés, and increafes their 

weight. United with vitriolic acid, it renders it 
‘volatile. 15 exilts Oe ale in falphurious: ca- 

த verns,
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     ஆத ரம. “was. eats ee ay fire விர 

defended by feveral German chemifts, டு. 
ly Crantz. “ 
ACTIVE . principles, in the language of obfelete 

chemittry, were falt,. fal phor, and mercury ; paf- 
five principles were earth and water. -Later che- 

» mifts “allow of but one. active principle,, which 
they called, fire or fulphur. Thefe diftinGtions are 
at prefent. of no ufe:. they were 
total ignorance of the nature an f the 
principles thus diftingwi {hed “the an- 

‘cient. chemifts called thefe adive principles f{pirit,, 

oil and fale. 

ADAL, in the language of Paracelfus, ot 

the active parts of vegetable fubftances. 

ADAMUS, a word ufed by alchemifts to fic- 

nify the philofopher’ $ 11005. 
_ ADEPTS, in the ridiculous ரட்ட ன் 21- - 

chemifts, were thofe who were freed to have 

difcovered the philofopher’s ftone. 

ADIOPHORUS 1 isa name given by Mr. Bovle 

to what he called a {pirit obtained by the dittiila- 

tion of tartar, which was, in fact, nothing more 

than an empyreumatic, oily acid. 

_ -ADOPTER, is a {mall glafs baloon, ரா 

-oppofite necks, one of which is luted to the 

retort, the other to. the reece! in certain diftil- 

A Jations. ம் 
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1 ufed by alchemifts to fignify 
a which the ர் 1006 4. 

  

    
the 
to be extracted. 

AS: USTUM, or 2&5 weneris, or crocus wee 

or faffron of copper, is nothing more than the calx 
of copper; that is, copper deprived of its phlogif- 
ton by burning, either alone or with fulphur. It 
is fuppofed to ‘be drying and deterfive, and is, 

therefore, fometimes ufed in plafters ; alfo for , 
ftaining gl fs,    

   

   

; the lighteft, moft ஸ்ர்வ and 
le of all liquids. It is produced by 

diftillation of acids with reétifed fpirit of wine. 
The vitriolic is the acid generally employed. 
The beft method of making oot is by the fol- 
lowing procefs.  ஈ 

To two or three pounds of reGtified fpirit of 
wine, add the fame weight of oil of vitriol, and 
fuffer the mixture to continue unmolefted during 
twelve hours. Then pour it into a glafs retort’ 
large enough to hold three times the quantity. 
Place the retort in a fand-bath; lute itto a large 
receiver, and male a hole with a pin through the 
luting: Diftill with a ftrong heat, and as foon 

as the liquor boils with lee bubbles, remove 

the fire entirely. «The heat retained by the fand 
will be fufficient to complete the diftillation. 

_ The diftilled liquor muft then be poured into a 
clean retort, with two or thrée ounces of falt of. 

tartar, and diftilled, by a gentle heat, till about. 

half
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half of it has paffed over, Wat Sicha be 
with an equal quantity of {pring water, and fhaken, 
the pure zther will fwim onthe top: but part of | 
the zether will be loft i in the water, which diflolves 

about one tenth of its own weight, and the ether 

will imbibe a certain proportion of water. For 
thefe reafons this wathing 15 generally omitted. 

See Scheele’s Effays, p. 299. : 

; Nitrous ether may be made by fimply வனத் 
nitrous acid with {pirit of wine in a bottle clofely 
ftopt. In three or four’ days the ether will fwim 

on the furface,. and’ may ae இவன் a glafs 

funnel. 
ther poffeffes the ரின் ட் of taking 

gold'from aqua regia. 
To make marine ather, the acid muft be firft 

concentrated by faturating it with flowers of zine, 

and then diftilling off ae water. 
- ZETHERIAL OIL. Effential oils are. fo called 

by fome chemitts. 

” ETHIOPS antimonial, ‘lux crude antimony 

with an equal quantity of fea-falt for an hour, 

Separate the matter at the bottom of the crucible 

from the 160118; and gine it mes an equal weight 

of mercury. | 

ZETHIOPS ன்ன is a black powder, pro+ 

duéed by putting fteel filings into a bottle of wa- 

“ter, and letting them there remain till the water 

becomes black when fhook, and depolites a black 

powder, which is martial ethiops. 

  

ETHIOPS
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AFFINITY, or Eledive Mrastinn are terms 
ufed by mioder ayshemifts to exprefs t that peculiar 
propenfity’™ whict ‘different fpecies of matter have. 
to unite'‘and combine with certain other bodfes €X- 

clufively, or in preference to any other connection. 
donot like either of thefe terms: the firft im- 
plies relation that does not exift ; the latter choice; 
of which inanimate bodies are. incapable¥ For 
thefe reafons, I have fubfti 1620. chemical. attrac- 
tion: chemical to diftinguifh this fpecies of attrac- 

tion from that of Sir ise Newton, which aéts in 
“proportion to the quanticy of matter. See பது 
Xi. ; 

AGATE. A {pecies of flint, chive nah a {mall 
proportion of fome other earth and iron. Its fpe= 
cific gravity is 2,64. and its chemical properties 
‘the fame as thofe of flint in general. 

- AGGREGATE. ° An agerecate body, in the 

language of chemiftry, is a flid fubftance, com- 
. pofed of homogeneous, or of heterogeneous parts, 
united, not by chemical, but by cobe/ ve attraction, 

and which parts may ie feparated, by me@hanical 
or chemical means, without decompofition. The 

component parts of an ag grepate body. are called 

integrant parts, and tere which compofe thefein- 

tegrants, are called conflituent parts, which differ 

in their nature and properties. When thefe con- 
ftituent
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> fiitvent parts. are difunited, the body which they 
formed is faid to be decompofed : an aggregate 
body, on the contrary, a lump of fugar for ex 
ample, may be pounded in a பட். or diffolved 

in water, yet every particle of it, has the fame 
propestres as the whole lump. ae Ea 

ae atmofpheric, page 9. 
- fixed, po 23. 

—— hepatic, p. 34. 
~ =< inflammable, 0, 26. 

—— nitrous, Pp. 31. 
— — phlogifticateds 0. 29. 
— pure, p. 20% ௮10) Scheeld’s ffs, page 

259. 
— vital, p. 20. 
ALABASTER is a {pecies of that genus of 

ftones, whofe bafis is calcareous earth. It differs 

from tharble in being combined, not with the aerz- 
al, but with றப் acid ; therefore, when mixed 

with any acid; no effervefcence appears. It is fo- 
luble in about 500, times its weight of water at 
the temperature of 60. 1615 fufible alone in a 
long continued porcelain heat, or by the blow- 
pipe. w Specific gravity 1,87. Texture granular, 
with fhining particles. Tn compofition, and con- 
fequently in its. chemical properties, it does not 
differ from gypfum, -felenite, and platter of 
Paris, 
ALBEE: ன் the Italians call lime-ftone: 

ALCOHOL, 
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_ ALCOHOL, rettified Spirit of 2 wine, p. 120. 4 
_ ALEMBIC is a chemical apparatus ம் copper 
or of glafs, formerly in general ufe for the purpofe. 
of gelation, The bottom part, which contained 
3 lation, i is called, from its thape, 

“upper part, which receives and. 
conder es the fteam, is called the head, the beak 
of which is fitted into the neck of a receiver, 
Retorts, and the common ‘worm: fill, are: now 

- more generally employed. 
ALKAHEST, a word suerte by Paracelfus 

to fignify an univerfal folvents that never exifted, 

except in: his own brain, and i in oe ல் his brother 

ப் alchemitt Helmont. 
ALKALI, p. 55. 
—— murine, mineral, foff off தழ. 58. 
வயப் வக vegetable, p. 56. “ ச 
வய மய volatile, ற. 58. த 

——— Pruffan, is a folution. of Gxed alkali 

' fuper-faturated with the: tinging matter 
of Pruffian blue, by boiling. Its prin- 
cipal ufe in chemifiry i is to precipitate 
iron, or ponderous earth. 

The method of preparing this alkali is as fole 
lows. To half an ounce of the common white 
flux, diffolved in a fufficient quantity of diftilled 
water, add, gradually, two ounces of Pruffian tee, 
Let them digeft a while in a moderate heat;,then 

increafe the ek and ftir the mixture frequently” 
with 

  

   

ச்
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with a fick, When the eee ie is பத்க் லா 

by ftanding a while, filter it through paper, and 
preferve it for ule. If it be properly Pee it 
will neither effervefce with acids, 
blue that is tinged with Braz 

The peculiar property of» 
will precipitate iron and 
their folution in acids; whence it 

earths and ores in the moift way. 
an alkali, iteis, in fact, a triple fale confifting of 

_ the tinging acid, ர partly with i iron, and 
partly with alkali. . 
இரக இ allay, in chemiftry, means the 

combination of one metal with another: asa term - 

of coinage, it implies the mixture of copper with ” 
gold or filver., Gold and filver cannot be che- 

mically commnined | in equal quantities 5 but either 

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

_ pale; with copper it unites reluétantly, and in 
{mall proportion. Tin readily combines with all 

metals. Lead unites with all metals, except iron; 

zinc with all metals except bifmuth.  Bifmuth _ 

*gombines with all metals and femi-metals, ex- 

.c@pt zinc and arfenic. Regulus of cobalt unites 

with all metallic fubftances, but not in. any pro- 

portion. ‘Regulus | of antimony, of arfenic, and 

“nickel, may k Ps oe எட்ட. metals and femi- 
metals. > இ 
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     8 rhaped like pears, p aced 
neck of the under pot being 

the bottom of that above 
ve or fix, for the purpofe of 

e bottom. “pot is adapted toa 
acl - contains the Matter to be fub- 

1 

ALUM | is a “tryftallizable fi: es of 
“vitriolic acid and clay., Amy given quantity of 
alum contains about a quarter of its weight of — 

vitriolic acid, fomewhat lefs than a fifth of ‘clay, . 

and the reft water. It requires 15 times its weight 

of water‘to diffolve it in the temperature of 60. 
Alum Brae be Soret a alkalis xed or yo- 

    

Ived j in water, a few aor of any alkaline 
folution will precipitate the clay. A folution of 

- chalk or of filver, inthe nitrous acid, is rendered 

turbid)by a folurion of alm in water. Waters 
conta nes alum i in en are ae Pate though.    
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“KLUM Plumo/e. An improper name given to 

bie afvefios. * 

*ALUTA montana. “A படர் of jue whofe: 

eonftituent parts are Aint; magnelia, Lites clay, 

fixed.airy, and iron. - 

- AMALGAM fignifies the க்லாம் of mer- 
cury with any office metal, or metallié{obftance, 

For the. combination of one metal with apother, 

it is generally fufficient that one of them be in a 

frate of fluidity : mercurys being always fluid, is 

therefore capable of amalgamation with other 

metals without heat; “nevertheleds, heat confider-~ 

ably facilitates the operation. 

~~ To amalaamate without heat; requires nothing 

more than rubbing the two metals together i in a 

_ mortar; but the metal to be united with the mer-= 

cury fhould be previoufly divided into very thia 

plates or grains. When heat is ufed (which is al- 

ways moft effectual, and with fome metals indif- 

penfibly neceflary) the mercury fhould be heated 

till it begins ta fmoke, and the grains of metal 

made kod hot before they are thrown into it, —Ific 

be gold’ or filver, it is fufficient to ftir the fuid 

with an iron rod for a little while, and then throw 

it into a veffel filled with water.. ‘This amalgam 

istufed for gilding or filvering on-copper, which | 

is afterwards. expoled 00, 8 es of heat fufficient 

80 eaporate the mercury. . ட் 

த் ie ப்தி ் fc 

த... ல் Te oa Amal-
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“Amalgamation ie [2 or tin, 45 க்கல் by 

pouring an vequal weight of mercury into either of 

thefe metals 1 ina ftate of fufion, and ftirring ‘with: 

an iron rod. Copper amalgamates with, great 

. difficulty, and 1 igs n not at all.” ் ட் a 

2 AMBER. becomes eleCtric by friction, and then 

emits acvery agreeable fmelf. It melts in 550 

கொண of Fahrenheit’s thermometer. Ir is fo- 

luble in vitriolic acid and in balfams; but not im 

water, nor in {pirit of wine. In expreffed oils it - 

may be diffolved by long digeftion, but not with~ 

out fome decor hofition. 100 grains of amber 

contain near go of phlogifton, and four of a pe- 

euliar acid, which is obtained by diftillation ; 

with am oil of the nature of oem, anda little — 

water. 
AMBERGRIS is, after mueh controvery now 

believed’ to be of animal origin: it is totally fo- - 

luble in effential oils, and in {piritof wine. 

AMIANTHUSE, clafled by Mr. Kirwan, ir 

the muriatic genus of earths, becaufe it contains 

about a fifth part of magnefia. Its other confti- 

tuenta are flint, mild calcareous earth, barytes, 

clay, and a very {mall proportion of iron. It is 

fufible per fe in a ftrong heat, and alfo with the 

“common fluxes. It differs from a/beffos in con~ 

taining {ome ponderous earth. 
AMMONIAC /ai. All neutral falts, cota 

of an acid combined with volatile; alkali, are cals 

led ammoniacal; but fal படு properly {a 
called,



te ௬ CoS Sas ற ் 

“ஈத். நந நாடு N TAC. ஆசி 
‘ealled, confitts of volatile alkali and marine acid. 

75 of confiderable ‘ufe in various arts and ma- 
nufactures, and is imported in large quantities, 
particular] y ftom. Egypt, where, we are told, it is 

_ produced, - by*fu blimation; from:foot procured by 
burning the dung of cows and caifiels.: ‘But /a/- 
ammoniac may.be made. by faturating marfne acid 
with volatile alkali. This falt cannot be décom= 
pofed by heat alone in ‘clofe veffels ; it will fub- 
lime entirely: It may be®decompofed, in diftil- 
lation, by the. vitriolié or nitrous acid; becaufe 
their attrastion Poy 15 fuperior to that of 

‘ the marine: If nitrous’acid be employed, part 
of it will rife with the marine, and form 2742 
7221... é ; : 

Sal anmoniac may alfo be decompofed 07 081042 
reous earth, or fixed alkali, becaufe acids in 26 
neral prefer thefe to volatile alkali, Thus, if 
powdered fal-aramoniac be diftilled with twice 
its weight of chalk, a concrete volatile alkali will 
line the infide of the receiver, equal in weight to 
the fal-ammoniac employed. This laft circum- 
{tance puzzled the celebrated Baumé exceeding= 
ly, not knowing that the increafe of weight pro- 
ceeded from the combination of fixed air with the 
volatile alkali, the marine acid uniting with the 
lime. . e 

If;*inftead of chalk, or mild ‘fixed alkali, 
quicklime be employed, a liquid, cauftic vola~ 
tile /pirit of fal-ammoniac will be obtained. It is 

12 cauftic
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cauitic becaufe there i is no- fixed air intprefent inthe 
aproucise eg see pe 
TESal ammoniac be diftilled on che acid, A 

ல marine acid. will pats into the. receiver, and — 
the vitriolic acid, *uniti ali, 
will form: < witriolic ammoniac. Nitrouis aid. will 

have thé fame efeQ. 

- AMMONIAC gum, is a gum- -felin, confequently 
partly foluble in fpirit of wine, and partly in wa- 

‘get bug; as pare « of either ingredient. will diffolve 

with the other, of an ounce, fpirit will diffolve 
fix drams, or water will diffolve neatly feven. * 
AMETHIST, a {pecies of flint, generally of a 

pale, reddifh, violet colour. It. lofes its colour 

ina ftrong heat; but does not ‘meltalone. It - 

may be imitated by adding to a frit of cryftal 

glafs, eight Pat of ட. and one part of 

zafire. a8 

- AMORPHOUS. Shapelefs, @eibiting no re= 
gular form or geometrical figures” 
“ANALYSIS | is the refolution of a body into its 

conftituent. parts, either by fire or by folution. 
ANNEALING, by the workmen called nealing, 

is particularly ufed in making plats: it confilts in 
" placing the bottles, &c. whilft hot, in a kind of 
“oven or furnace, whete they are fuffered to cool 

: gradually ; they ‘would otherwife be too brittle 

. for ufe-—Metals are rendered hard and brittle by 

் hammering ; po) oe therefore, made. red hot 
in 
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ஜே ஸ் 5 recover their lett ; this is seal 
Ted ‘nealing. 

on SANNOTT O's foluble in-watehin which ake 
rate falt is diffolved, and this folution being boiled - 
with filles: woolen ftuffs, or linen, communicates 

an. ‘orange colour, deep but not “durable.  Dif- 
4olved in fpirit of a it Js ue in varnithes and 
laquers. oe 
ANTIMONY, நீ. ராரா, 200. ் 
APHRONITRE of the ancients, was probably 

the faline efflorefcence gathered from the walls of — 
waults. It ig the fame fale which, in another 
fhape, they called natron, and which we deaomi~ 
hate marine, or foffile alkali. . 
APPARATUS. pyeumatical, p. 204. 

. APPLE.-From apples M. Hermbftzdt, of Ber+ 
jin, obtained: an acid which he takes to be an 
imperfe& vinegar, containing too little phlogifton 
for faccharine acid, and too much for-pure vine- 
gar. He fuppefes it to be the acid of tartar ale 
tered by an internal’ fermentation ‘in the fruit. 
Might he not, with propriety, have called this acid 
werjuice ¢ © 

-APYROUS bodies are thofe which are unaltets ள் 

able by fire. ’ 
AQUA FORTIS is the nitrous acid Meo ars * 

ufed by artifts and manufa@urers; that which is 
concentrated and {moking, is called _/pirit of nitre. ன 

ள் டபக் ufed by gan brafs- tonnes 850 ் 
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is not only weaker than fpirit ft on 
tains a portion of vitriolic acid, . Itthay be made 
by diftilling crude nitre with calcined Vithio: 
equal parts. The'nitrous acid, ex; elled b 
vitriolig,, will rife in red fumes, and. pats into the. 

“receiver. The: vitriolic acid, uniting with the 

alkalinee bafis of the nitre, forms vitriolated tartar 3 

but, there being more vitriolic acid than 1s re- 
quifite to faturate the alkali, the furplus rifes with 
the nitrous acid: aquafortis, therefore, is a mixe 

ture of thefe two acids. It may alfo be made by 
diftling crude nitre with fomewhat more than 

hal€ its ee of oil of vitriol; or by mixing one 

‘part of oil of vitriol with nine parts pure pen ‘of 

nitre. See Spirit of Nitre.. 

AQUA MARINE, precious ftone of the arte 
order. See Beryl, 

AQUA REGIA isa compound of nitrous and 
marine acid, in different proportions according 
to the purpofe for which it is‘intended. It is 

_ ufually*made by diffolving, in nitrous acid, fal 
ammioniac, or common falt, both which are com- 
binations of marine acid with alkali, When 

made with fal ammoniac, the common propor- 

tion is one part of this falt to four parts of nitrous 
‘acid; but, to diffolve platina, equal.parts are re- 
quifice. A purer aqua regia may be made by 
Simply mixing the two acids, 

_ Aqua regia is particularly ufed‘as a menftruum 
for poly it likewife diffolves all other metals, 

; except 

    

   



AQUA. SECUNDA 279 
‘except filver®? The gold diffolved in agua regia is, 
in fat, diffolved in the dephlogifticated marine 
acid only, which, being deprived of its phlogif- 

ton by the nitrous acid, recovers it from the 
gold, and-thus renders gold foluble; fox metals , - 
are not foluble in acids,’ until A lofe a part of 
their phlogifton. ; 
AQUA SHEEN BA, Anu forts வசம் with 

water. 
JAOU & yiTR. தவம் of wing. 
~ AQUILA ALBA. Calomel. = 
- ARBOR DIAN/Z. The Giver tree, fo ‘called 

ee ancient chemifts; who. gave to filver a name 
which the Heathen mythologifts had given to the 
moon. The production of this tree isan experi- 
ment ef mere amufement. It is nothing more 
than a precipitation of filver, by mercury, from 
the nitrous acid, and is thus produced. Amal- 
gamate four drams of filver-leaf with two drams 
of mercury. Diffolve this in four ounces of {pirit — 

of nitre, and then dilute it with a pint and a half 
of diftilled water. Shake the bottle, then ftop it 
clofe'and preferve it for ufe, When the experi- 
ment is to be made, put an ounce of the mixture 
into.a phial; with a bit, the fize of a pea, of a 
foft amalgam of filver, and in a ‘hort time pars 
ticles of filver will precipitate, and, adhering to 
each other, will -fpread in form of a fhrub, 
ARBOR MARTIS, the iron-tree, is produced 

by faturating a fglution of iron filings 1 in nitrous 

அத ட 0
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பண்ட் with olium tartari: ‘The sree ll appest on: ம 

் ட internal furface of the glafs. : a 

_ ARCANUM. CORALLINUM. “Red ede 
     _ itt ee 

UN DUPLICATUM. 4 — ; 

Spats sae இன் : ் 

ARCHIE, மூ pn tons a alee ak ufed i in’ 

dying. Ground and moitténed with volatile ட ஸ் 

‘kali it yields 4 fine-purple, but a durable, 

ARGENTUM MOSAICUM, am Mosrvumy 

is an amaleang of tin,~ ~“bifmuth, and mercury. 

Mixt with white of egg, or {pirit varnifh, it 13 ued 
for covering platter f figures. ர 14 

ARGIL: Clay, fo called by Mr. ட்டு 
ARSENIC, ‘pa 192 and 200: alfo Bergman's 

Dt ifertation xxi, and Scbeele டு 2 ‘Ps 143% 

“PO AS FOETIDA, “4 gum-refin, from, which 
fpirit extraéts more than water. It contains a 

little effential oil, in which its {mel refides. 

ASBESTOS, Sibrous. A greenith ftone of the 
-muriatie genus.. Its eden pres of flint, magne- 

fia, scupareowe earth, clay, and iron. It is genes 

rally infulible per fe; but may be fafed with borax. 
‘There is a yariety of this fpecies, called mountain — 

- cork, of the fame chemical properties. 
‘ ia See Bitumen. 

ASSAY, -189.—in the humid way, fee 

Bergman's Difentation xxiv tele. 
_ AT HANOR,:a fixed furnace, fo பதக. as 
to feed itfelf with fuel, by means of a tower filled 
eel charcoal. It is now totally out of ufe, fince 

we 

   

    

 



ATTRACTION. : த்ர 

“qe are no tonger in feareh ‘ofthe: philofopher’s 

fione. = ee pee 

ATTRACTION, peti jen 

| AURUMFULMINANS, p. 72. See*alfo 

“Gold fuliitnating. © gee டக 

-AURUM MOSAICUM, or-Musivum, con- 

‘filts of gold-coloured flakes. Itis ufec as a pig- 

ment, and, mixed*with melted glafs, to imitate 

the {pangles of /apis dail. It feems to be a mix- 

ture of tin and falphur. It may be made thus : 

fulphur, fal ammoniac, and mercury, each fix 

ounces; tin, twelve ounces ; firfé melt the tin, 

then add the merctiry. When it is cold, reduce 

jt to. powder, and add the other ingredients, 

Siblime the mixture in a matrafs, and the aurum 

mofaicum will bé found under the fublimate. 

AURUM POTABILE, or-tindure of gold. A 

medicine formerly im great repute, though cere 

tainly good for nothing. It was made by mixing 

oil of rofemary with a folution of gold in aqua 

regia; fhaking the bottle; afterwards pouring off. 

the oil ;- and,.- finally, digefting it for a month in 

fpiris of wine, : al 
"AURUM SQPHISTICUM, ‘{ham’ “gold. 

Melt together ima crucible, diftilled verdegrife 

8 ounces, crude tutty 4 ounces,-borax 12 ounces, 

nitre one ounce and a half. | 

AZURE, Pounded fmalt. 

‘BALANCE, bydroftatical, is a peculiar appa- 

ratus for determining the fpecific gravity of bodies, 

by weighing them in water, A body is {pecifi- 

ate ae 8 cally
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cally. heavier. than another when: under the fame 

dimenfions, it contains a greater weight. A body 

{pecifically heavier than a fluid, when weighed in — 

that fuid, lofes fo much of its weight 35 18 50 

_to.the weight of a quantity of the fluid f its 
bulk ; ; or, to-fo much of the fluid as would run 

over, if the-veffel were quite full. An ounce of 
gold, containing the fame quantity of matter, in 

lefs fpace than an ounce of filver, will confe- 

quently difplace a lefs quantity. of ‘water. For 

example, | fufpend a guinea ina loop of horfe- 
hair,. fattened by a hook to the under furface of a 
{mall brafs {cale, and balance it with 129 grains 

in the oppofite fcale. I then immerfe the guinea 

in a veffel of water, .and find that the fcale, con- 

taining the weights, will fo far preponderate, as 
to require 7 grains to be put into the fcale over 
the guinea, before I can reftore the equilibrium, 

Therefore the quantity of water difplaced by the 
guinea, weighs 7 grains. I divide 129 by 7, and 
the produc is 18. Hence I conclude, that the 
gold,. of which this euinca was made, is 18 times 
fpecifically heavier than water, and I call its fpeci 

fic gravity 18. 
The fpecific gravity of fas “comparatively, 

is eafily determined by fufpending a ball of any 
metal in the place ‘of the guinea, and fubftrac- 

ting the number of grains required, in each 
fluid, to reftore the SiH from the original 
nope . ் 

   

BALLS,
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BALLS, “martial, are a mixture of i won “filings 

and cream of tartar, formed into balls, for the 
purpofe of impregnating water, &c. with i iron, 
They are out of date. 2 

BALES, mercurial, are an amaléam of tin with: 
mercury, formerly ufed for purifying water. hey 
ate good for nothing. =~ 3 
BALLOON. A round late receiver. 

BALLOON. Av globe, or rather artificial 
bladder, in thethape of a pear, made of var- 

nifhed filk, for the purpofe of failing in the air. 

_ Chemiftry is principally concerned in this fpecies 
of navigation 5 fir; in making the varnifh; and. 
fecondly, in filling the balloon with® ‘inflammable 

air. A varnith fos this purpofe may be made, by 
firft diffolving elaftic gum in five times its weight 

of {pirit of turpentine, and then boiling one ounce 

of this folution in eight ounces of “ae linfeed 
oil for a few minutes. It muft be ufed warm.— 
A varnifh for the fame purpofe may be made by 
boiling ng,/for an hour, litharge, gum fandarach, 
and white vitriol, of each two ounces, in a pint 

of linfeed oil, and diluting the ftrained folution 

with fpirit of turpentine. Another varnith is 
prepared by boiling a pound of birdlime in three 
pints of drying linfeed oil, which is afterwards to 
be diluted with an equal quantity of fers of tur- 
pentine. 

The inflamnfable air with which théfe balloons 

are inflated, is proguced by a mixture of iron 
turn- 

 



   
ftantial defcription of this operation, may be feen 

in the Appendiv to the-laft பவ ௦ Cages © 

Diffionary. ee cee RO 

"| <BALNEUM MARIZ oneans a waterbath ; 
ல dae is, a veffel of boiling water, in which கட்க 

* veffel, - containing the matter to be diftilled பட். 

digetted, is placed. Why 4 it is called நீர்க் ma- 

vic, 1 know not. oh ee : 

BALSAM, wative, isa refinous, aromatic, 

thick juice, iffuing from incifions.in certain trees. — 

They owe their fmell to an effential oil, that may 

be extracted by the heat of boiling water. ‘They : 

“are rendered raifcible with rs by the yolk of | 

» eggs, by fugar, or. yy eum. When deprived. of 

their. effential, oil by Giftillation, they are mere 

refins. 

-BALSAM OF SULPHUR. Sulphur diffolv- 
ed in oil by boiling over a flow fite. : 

BARYTES, ponderous earth, p. 61% alfo, 
Kirwan’s Miner 2/0 ற. 5. 

BASALTES, Trap, on Touchftone. A blackifh 
fmooth ftone, generally found in angular columns, 
as in the Giants caufeway in A tat It melts, 

per fe, in‘a ftrong heat into a flag. Borax dif- 
folves it in fufion. According to Bergman, 100 

parts of bafaltes contain 50 of flint, 15 of clay, 

8 of calcareous earth, 2 of magnelia,, and 25 of 
1201. ie 

pe | "BASIS, 

 



  

tion. ௫ 
BATH, is வ டப் in certain suerte’ 

operations to tranfimit heat-equally. and in a mo- 

  

   

derate- degree. Water, or fe in which veffels> « 

for diftillation ot digeéftion are p aced;, are the only 5 

baths now ufed in chemiftry. yen 

- BAUME dé tie. : BR. Agaric, zidoary, dis 

oF fulphor, of each ‘two drams. *Soéotorine aloes, 

theriaca, of. each. one ounce. Rhubarb fix drams. 

Gentian half an‘ounce. Saffron two drams. 

Brandy-one quart. Sugar four ounces.—Digelt — 

in a fand-bath for five of fix days. Exprefs the - 

liquor through a flannel. bag, and after ftanding | 

till it is perfectly clear, pour ட ன வட் 

This famous medicine was the invention of 

David Spina, who publifhed the recepe in his Body 

of Pharmacy. The agaric and: flowers of fulphur 

are of no ufe. The agaric ferves oes to render 

the farrago more Haul = 

BDELIUM, A .gum- refin, more காணச் in 

water than in fpirit. : 

- BELL-MET AL isa compofition of 22 pounds 

of tin to 100 weight of copper. 

BEN- zt, is the fruit of the பன்னல 7707777008. 

of Linneus. - It grows in the Eaft Indies and in © 

America. Thi8 nut yields, by expreffion, an oil 

which will keep many years without becoming 
rancid; 

a



  

ftillation, Ona layer of fine cotton- -wool, dipe 
in this oil, they ft-ew thick layer of th® flowers 5 
then another of cotton, and fo alternately till the’ 
veffel is full, which being covered ௦௦%) 1 is placed 
in a water-bath for 24 ee and the oil after- 

thee 

wards preffed out. 

BENZOIN is a refin containing an ce fale 
which; by fublimation, concretes into: cryftalline 

fpiculze called flowers of benzoin, of which a 
pound of the refin will yield from g to 12° drams. 
This acid may be alfo feparated from benzoii by’ 
pouring upon it a folution of alkaline falt in wa- 
ter; but more effectually by boiling it in lime-* 
water, and precipitation with marine acid. See 
Scheele’s Effay vii. 
BERYL is of the firft order of precious ftones, 

the conftituent parts of which are flint, clay, cal- 
careous earth, and iron. It differs from the eme- — 

rald only in its colour, which is a lighter and yel- 
lowifh green; and from the augites, Or aqua marine, 

. which has a bluifh tinge. It melts per /e into a 
flac, and is vitrifiable with borax and microcof- 

mic falt.. It may be imitated by adding to flift: 
glafs, in fufion, a {mall prog rion of. calcined 
copper and zaffre. 

BEZOAR



  

தக mineral, A ee name 2 gt ta 

an infoluble, inert calx of antimony, Tike prepa-" 

ration of which is not worth knowing. bee 

BISMUTH, p. 100, 198. ட்டது 

நர is a brown pigment, thick 3 is’ ர்க 

by grinding the foot of beech-wood with water, 

then adding more water, and when the eroffer - 

parts have fubfided, pouring the liquor into ano- 

ther veffel, and leaving it for three or four days 

- co fettle. ‘The water being then ftrained off, the 

biftre remains. 

BITTERN is the mother-ley, or liquor which 

remains after the cryftallization of fea-falt. Ie 

contains fome Glauber’s falt, a great deal of Ep- 

fom falt, a little fea-fale with a calcareous bafis,’ 

and fome uncryftallized common falt- 

BITUMEN is a generic term applied ta a va- 

riety of foffil infammable fubftances. Except 

coal, they are all electric per /e, and infoluble in 

water or fpirit of wine, but may be diffolved in 

fome oils. ‘The fpecies are, naphtha, petrolium, 

Barbades tar, afphaltum, mineral tallow, jet, coal; 

amber,, amberegrife. ன் ் 

BLACK. This colour, ten artificial, is pro- 

duced by the mixture of a folution in water of a 

metallic falt, of which iron is the bafis, with an 

infufion of fome vegetable aftringent. Green vi- 

triol, alfo called 'copperas, and galls are generally 

ufed for this purpofe. This mixture is the founda- 

tion of ink, and of at black dyés for filk, woollen-* 
cloth, 

*
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been vufed by. Bergman and. other chemifts, as. 

  

  

fupports for the various. minerals fufed by the 
blow-pipe. From the Journal Phyfique for July. 
and Augutt ager. ந 12) that M. Dodun has 
aes a new fupport: it confifts of a folid 
piece of glafs, of a triangular form, two or’ three 
inches long ; its bate. about’ ene third ofan inch, 

   

  

   

and gradually, tapering upwards to a fine pointe 
Having wetted this point alittle, he takes up.2 
minute fragment, or a very {mall quantity of the 
pow ydered matter to be examined, which, by hold. 

ing it a little while in the flame of the candle, be~ 
comes. fufficiently attached to the red- hot apex of . 

the fupport. He then applies his mouth to the 

pipe which he holds in his right-hand, and the 
fupport in his left... With this apparatus M. Do- 
dun was able-to. fale & confiderable number of 
mineral fubftances, many of which have been 
deemed infufible per fe. In thefe Memoires (as the 
French chufe to call them) M. Dodua relates no 
lefs than 63 experiments upon refraétory matters, 

in which he fucceeded beyond his expectation. . 
“He attributes his fuccefs to his being able, by 

means of this’ fupport, to operate upon a much 
fmnaller
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ma Mer quantity bol matter than was poffible by 
any other. means; but he feems "throughout to 
have deceived himfclf-in fuppofing that thefe 
were fufions per fe. Could he poffibly forget that 
the glafs of the fappore acted as a flux? © 
BLUE, This colour, extracted from vegetable 

niatter, is of great ufe in difcovering the prefence 
of acid or alkali in ahy fluid. Syrup of violets. 
hath been generally ufed, and, if genuine, it anf- 
wers the purpofe very well. Tinéture of zurafal 
poffefics greater (பற்றிக் as it will difcover the. 
prefence of aerial acid, which, [ believe, other 
vegetable blues will not. Thefe blue fyrups or 

tinctures from blue flowers, are changed to green 
by allcali; and red by acids. I have found that 

a fyrup, or tincture with the addition of a little 

fpirit of wine, made of the purple petula of the 
viola tricolor, known in our gardens by the name 

of heart’s-eafe, will anfwer the fame purpofe..’ I 
have alfo tried the purple rocker larkfpur with 

equal .fuccefs.. In dying, indigo, - woad, and 

logwood, are generally ufed for giving a blue co- 

lour to various ftuffs. Mae latter 2 aus per- 
Manent. உ... 

BLUE, Praffian, is fappofed, by M. Macquer, 
to be a precipitate of iron fuper-faturated with 
phlogifton. We leara from the celebrated 
Scheele, that it contains a peculiar acid. #Be that 

1 BS 10 may, the beft proceis. for making Proffian 
blue, is as follows: take 3 Ib. of ‘dried: ox’s 

U blood, 
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blood, 6 Ib. of வபண் afb. of réd ண்ட 
1719. of nitre’ Calcine thefe in a crucible, ana 
hotfire, for four hours. . Throw this into a large 

pail of boiling water, and, after filtration, mix it 

with a folutioa-of 11b. of green vitriol. About 
- 96 oz. of Pruffian blue will precipitate. “A large - 

quantity of alum is generally added; but it is.of 
no ufe. See Scheele’s Effays, p: 319. 
“BLUE, Saxon. Take any quantity of indigo, 

and digeft it in fpirit of wine, and, when quite 

dry, throat it into four times its weight.of oil of 
vitriol ina glafs veffel, and digeft in the heat of 
boiling water during one hotir. Then mix it 
with twelve times the weight of watt and filtre 
it when cold, » 

“BOLE. ~ C@lay, coloured, naturally or -artifici- 
ally, by calx of 1 iron. 

BOLT-HEAD, or matra/s, is a round bottle. 
with along neck, ufed chiéfly for digeftions. 
BONES are foluble in all acide fufficiently 

Concentrated. Bones may be coloured by boiling 
in water with drugs ufed for dying 5, or, without 

heat; by metallic folios Gold in“agua regia, 

purple: filver in- nitrous acid, brow or black : 

“copper i im vinegar, green: “copper in volatile al- 
kali, blue green. 

BORAX is a neutrak fate, confifting. of a pecu- 
Nar acid, fuper facurated with ப வ ர. 
my be decompofed, in folution, by the vitriolic, 

ue :
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a or the marine acid,. for any. af which 
the, mineral alkaliwill quit the acideof borax, cal- - 

160 by Homberg , who difcovered it, fedative falt. 

Borax, in fpfion, diffolves and vitrifies all earths, 
and prometes the fufion of metals; hence its ule 
in affaying of ores, and in foldering.« It is ufed 

in dying, and i in other arts. It is ட in fpiric 
of wine and in water 3 but fuffers no decompoli- 

tion by fireg expofed to a ftrong heat, it melts 
into a glafs, which, diffolved in water and evapo- 
rated, forms cryftals of borax as before. 
BRANDY is diftilled from wine, and differs 

from {pirit- of wine. “only in. containing. more 
water. ச் 

BRASS is a compolition of copper with about 
a fourth. part-of zinc. It is generally made by a 
cementation of copper with Japis calaminaris, an ore 
of zinc, in the following manner. The lapis cala- 
minaris being ர பப ground toa fine powder, 
is mixt with a fourth part Of powdered charcoal, 
and, with water, made into a mafs. Seven potnds 

of this mafs is put into a melting-pot, and Over it 

five pounds of granulated copper. It is then co- 
vered with powdered charcoal, and expofed to the. © 

heat of a wind-furnace for eleven or twelve hours; 
after which it is ca(t into plates or lumps of 
brafs, which will weigh fameerhar more than 
eight pounds, 
BRONZE. A compofition of tin and copper, 

to which zinc and other metals are fometimes ad- 
ம். 2 ee ded,



  

BUTTER லை | is a ட of half cal- 
cined reculus of antimony in concentrated ma= 
rine acid. This cauftic is procured by diftilling, 

in a retort, placed i in a fand- bath, ‘one part’of the 
regulus with three parts of corrofiye fublimate,. 
both reduced to a fine powder. If crude anti- 
mony be ufed inftead of the regulus##the propor-' 
tion is three parts of antimony to four of the fub- 
limate.. M. Macquer, and other French chemitts, 

tell as‘that, in this procefs, the marine acid quits 

the mercury and unites with the regulus of anti- 
mony, in confequence of a fuperior aff 
latter, They are certainly miftaken. “The mer= 

etry, in corrofive fublimate, being a calx, at- 

tras the phlogifton, neceffary for igs reduction, 
from the reculus of antimony, and, the marine 

acid, ‘thus a free, upites with the half-calcined - 

regulus.» Vide Sche ie s Effay xi. 

‘BUT TER of Wax. Wax deprived of part of 
its ‘acid by பள, 

BUTTER of Tin, is a பகர of tin saith. 

"eonéentrated marine acid, obtained by diftilling ™ 
‘this metal with corrofive fublimate. What firft 
comes over is called /moking /pirit of Libavins ; the’ 

» datter part, which is thick, is;called dutter of tin. 
CADMIA, a vague word applied by Pliny and 

others to very different fubftances : viz. calamine, 
flowers of zinc, cobalt, copper ores, 886. 

  

CA-
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ALAMINE, or Lapis ட சின்னப்பு 3 1s a cal- 

ca ore of zine, containing alfoviron and, clay - 

in different proportions. Its colour and texture 

are’ various. When calcined with charcoal, - 

flowers of zinc are fublimed. It is foluble in acids. 

‘Mok of the Englifh calarmine contains lead. Its 

fpecific gravity is from 4,006 to 5, 000. For the 

nee 2 calamine to coPey for making 

brafs, fee es 

CALCAR 2015 earth, ற. ன Calcareous 

’ earths or ftones from a diftinét genus of foffils, 

comprehending eleven fimple and five compound 

{pecies. Kirwan’s Mineralogy, p. 22.—It is com- 

monly found combined with aerial, or with fome 

other acid; with other earths or metals, 

CALCES of metals are the peculiar earths of 

metals deprived of ‘their phlogifton, either by 

burning or by folution in acids, Thefe are cap- 

able of beifig reduced, that is revived, or reftored 

to their former metallic iplendor, by the addition 

of phlogifton contained in fat, oil, or charcoal. 

 Thefe calces are found to be heavier than the 

metals themfelves. «Some philofophers fuppofe 

_ this increafe of weight to be owing to fixedkair 5 ~ 

“fome to -water, fome to pure air imbibed in the © 

,.calcination, and others to the matter of heat. 

CALCINATION, p: 178. 

-CALOMEL, or mercurius dulcis 5 is "marine 

acid faturated with quickfilver, by rubbing the 

metal i in a mortar with about an equal quantity 

eH 3 ; a
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mixture, in a matrals, re 

feveral times. 
isa metallic neutral. fale, mba, Tike! | 

பட. where the faturation is complete, is mi 
The - marine. acid, which | was hightty. னக in 
the fublimate, is now mild” in the calomel, ‘be- 

caufe it is, faturated with mercury:— This procefs 
for. making calomel, is both danger@us, trouble- 
fome, and expenfive: the incomparable ‘Scheele, 
therefore, . propofes a much more fimple method 
of faturating corrofive fublimate with mercury; 
thus :-—Digeft half a pound of gest with 
the fame tie of pure aqua fortis, it 
necked cucurbit, for three or four hours, 

    

  

2 “in A ata 

fand. Increafe the heat fo as almoft to make i it 

boil, Shake the vefiel_ now and. then, and “in 

‘three or four hours more; make it b | during a 
quarter of an. hour. Mean. while diffolvé four 
ounces and a half of common falt in feven pints 
of water, and, whilft boiling, pour the por 

  

் inta a திஸ் veflel. Ba this folution add that of 
; the mercury, alfo beiling, by little at a time, 

» with conftant agitation.’ Ler it ftand to preci- 
“pitate ; then pour off the clear liquor, and wath 
the precipitate with hot water till it comes of 
quite taftelefs, Now filtre the precipitate, and 

“dry it flowly. . This is calomel. 
-CAMPHOR is, a. very பா ‘inflammable 

 fobitance, faid to be obtained, by diftillation, 
் prin-
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“pe cipally. from the roots of a: fecies of Laurus 
growing, in the Eat Indies. Like réfins, 1 it is fo- 

luble i inefpirie of wine ; ; but it fublimes without 

decompofition. Like oils it is infammable; but 
it rejects all. ‘union with alkalis. -Ieis foluble in 

the vitriolic Of nitrous acid, but feparates unalter- 

ed from eitheren the addition of water. 
CANTHARIDES. ae flies. From four 

ounces of ghefe infeéts, Neuman extracted;. by 
{pirit of wine, fix drams and two {cruples of an 
acrid refinous fubttance, which is probably the’ 

catfe of their Rimulating effect =. 

CAP, is the upper piece ன்றி ப்ரத? or, 
ina portable furnace for diftillation, that “01202 
which covers the retort, -, 

- CAPITAL. The head of an alembic. 

CAPUT MORTUUM. That which remairts 
in the retort after diftillation to drynefs. 

. CARMINE... A beautiful and coftly pigment 
“of a crimfon colour. Inis a precipitate of cochia. - 
neal, by means of alum, from its folution i in an 
alkaline lixivium. 
CARNELIAN, A red precious ft fone or the 

filiceous genus, mixed with other earth and, iron. 

It is affeted by borax and microcofraic falt like 
@ other flints, Its fpecific gravityris 2; 6. 

CASE-HARDENING isa fuperficial conver-. 
Sion of iron toals or ee into fteel by 

, சர்ஜிகல் = =i rw 

U 4 ௫ CASSIA; 
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ASSIA. That ce is now இன்கவி in ufe . 

“is brought from the Antilles. - It is foluble both : 
in vinous fpirit and in water. + 
CAUSTIC common, is fixed ட் alkali 

deprived of its fixed air by quicklime. It is made 

‘by evaporating foap-ley to drynefs, and melting” 

it afterwards in a crucible: or by boiling the ley’ 
. down to a fourth of its quantity, and then mix- 
ing it with quicklime to the confittence of a 
patte. 
CAUSTIC aa. or /apis infernalts, is a me- 

tallic falt compofed.of filver and nitrous acid. It 

is made by. diffolving the pure metal in twice its 

_ weight of the acid, and exhaling the moifture in 
a crucible until the mafs flows like oil. At is then 

' poured , into {mall moulds, 

> «CAUSTFICITY, is that quality in certain fub- 
ftances, which burns; corrodes, or, moré proper- 

ly, diffolves any part of an animal body to which 
they are applied. The fubftances which poffefs 
this property, are, pure alkalis, pure lime, ftrong 
acids, and their combinations with certain metals. 

What is the caufe of this deftrudtive power ? 
‘Baumeé fays, it is actual fire; that this almof? pure 

ய fire, as he Galls it, is not only the caufe of all 

~ caufticity, but alfo of tafte. If this be true; if 
alinoft. pure fire be the caufe of caufticity, both in 

, acids and alkalis, it is very extraordinary that, 
when thefe two fubftances are mixed, their caufti- 

city is deftroyed ; 3 and டு during the mixture, 

cold
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cold fhould be produced டம் ப heat, the re- 
) verfe of which would certainly be the cafe, if, in 
the conflié, the fire were expelled ; ‘and if it be 
mot expelled, what becomes of it.—Meyer, a fa- 
Mmous German chemift, afcribes cautticity to’ an 
imaginary fomething witch he calis caufticum, or 
acidum pingue. (oil and vinegar) compofed of an 
acid and the principle of fire. Abfolute nonfenfe! 
—Cautticity is the effect of peculiar attractions ; 
of a propenfity i in certain bodies to combine with 
each other; of that paffon (1 had almoft faid) and 
power of gratification or faturation in certain bo- 
dies, which they never fail to exert when brought 
within their proper fphere. of attraction. ‘Pure 

' acid and pure alkali are equally cauftic; but they 
difcover no conftituent principle which is common 
to both: therefore the immediate caufe of their 
cau(ticity cannot be attributed to any principle in 
their compofition. They. have each a propenfity 
to unite with certain other fubftances : they are. 
both cauttic, becaufe they are unfaturated ; but 
their objects are differenc. Acids corrode an ani- 
mal body in confequence of their violent attiac- 
tion to fome of its principles, with which, when’ 
they are once faturated, they ceafe to-be corrofive. 
Alkalis ‘and quicklime deftroy animal, fubftances, 
in confequence of their exertron to faturate them- 
felves with fixed air and water, Lunar cauftic, 
&c. is more violently corrofive than the fimple 
ge becaufe the acid, in this ftate of combina-. 

' tion,



tion, is more எண. thie ‘appears from the 

ftrong vinegar obtained, by diftillation, from ver- 

digrife, ‘and from thé procefs of making butter of 

ange with corrofive fublimate. 

‘In the Appendix to Magquer’ 8 Chemical Didtion= 

ary, ‘the reader will find.a very. long differtation 

on cauticity, in which the author ftrangely con- 

"founds chemical attraétion with gravitation. 

CAWK, or ponderous fpar, is a ereyith hard 

ftone, confifting of ponderous earth combined 

with vitriolic acid, It is infoluble in water or in 

acids: infufible per fe, but fufible with the ufual 

fluxes. It may be decompofed by ச 

with fixed alkali, 

CEMENT, jis the pafte or powder ufed in the 

procefs of cementation: that: with which gold i 3a 
ftratified, for the purpofe of purification, in the 

opgation called parting, is compofed of four parts 
brickduft, with fea-falt and calcined green vitriol, 

each one part, made into a pafte with water :— 

_ that which is employed in converting iron into 
fteel, is made of two parts charcoal, one pate 

charred bones, and half a part of wood. afhes :— 

that for making brafs, confitts of equal parts char- 

coal and lapis. calaminaris :—that which is ufed for 
converting glafs into porcelain, is ae of 
equal parts of fand and gypfum. 

CEMENT is alfo.a glutinous matter, ufed in 
preparing glafs veffels for chemical purpofes, by 

fattening brafs or wood to’ particular parts of 
them:
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hem : it is image by melting refin and Bees wax 
ஐ. ஐ. ஊம் thickening it to a proper confiftency 
with fine brick- duft: ee 

CEMENT Copper, is copper. precipitated by 
iron, from natural {pts in which: copper is 
found diffolwed i in the vitriolic acid, which quits 

the coppet to unite with the iron; but the copper 
appears in its metallic form, becaufe phlogifton 
prefers copper fo the iron oe த it was Come. 

bined. 

CEMENT ATION is the ott by which 

_ metals are purified or altered. by heat, without 

-fufion, by means of a cement with which they are 

firatified or covered. 

“CERUSS, or white pes is an imperfect calx, 

ruft, or folution of lead, which is produced by 

expofing thin fheets of this metal to the vapour 

of vinegar. Cerufs is ‘found native in France, 

Ca a Eneland; but generally mixed 

with.a little iron and earth. 

CERUSS of antimony is the white powder that 

precipitates from ‘the water with which கத்த 

antimony has been, wathed. ” : 

" CHALCEDONIAN, a filiceous fone of & 
bluifh white colour, confifting principally of 

flint, with a fmall proportion of other earths and 

iron. 

- CHALK, bite is fae jG é. pure ப 

earth)-combined withiaerial acid in the proportion 

of @bout four parts of the latter to fix of lime. 
M. Baumé
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M. Baumé fays, that the pureft ehalk containg 
fome iron; but M. Baumé is aie mif- 
taken. 
CHALK black confilts of. கடா ட Raley 

fringe oil, and aerial acid. It calcjnes to a red- 

difh earth, and is infoluble in acids. ம் 

_ CHALK red is clay mixed with the red ca)x of 
iron. In a trong heat it melts into a black glafs, 

CHALK /panifh, or foap-rock. Its compofition - 
is the fame as black chalk, except the mineral 
oil. Its colour is yellow or whitifh, 
CHARCOAL prepared by burning wood cov 

vered from the external air, feems to , conti en- 

tirely of phiogifton and an earth, which principles 

cannot be feparated, without addition, by the moft 

intenfe heat in clofe veflels. That charcoal, 
which confifts almoft entirely of phlogifton, 
fhould, if excluded from the air, bear the ftrongeft 

fire, for any length of time, without the leaft di- 

minution or change, feems aftonifhing. It is, 

however, a {trong proof, that all decompofition 

is the effect of chemical attraétion. The phlo- 
gifton, in charcoal confined in a red-hot crucible, 
adheres to its earth, becaufe it is in conta with 
nothing that can attract it. But, when charcoal 

is burnt in the open atmofphere, the phlogifton 
- is attracted by the pure air, which it prefers ta 

earth, and therefore quits it. For the fame rea- 
fon, charcoal aéts as a flux to metallic calces, by 

refloring their phlogifton, which prefers metallic 
84414



CHEMIsTHY 508 

earths to its owa.—The celebrated Abhé Fontana 
lately difcovered, that a piece of charcoal made 
red hot, and fuddenly extinguifhed in quickfilver, 
will abforb four or five times its bulk of air.— 

‘Charcoal, particularly that of ivory, 15 ufed by 
_ painters as a black pigment. 

By the modern fect of ட்ட (I believe 

we have not one tn this kingdom) who deny the 
exiftence of phlogifton, charcoal is made an ele- 

ment, and not only a conftituent principle of all 
animal and vegetable fubftances, but of metals 

alfo: they tell us: moreover, that charcoal with 

vital air, forms aerial acid. Nonfenfe. : 

CHEMISTRY, p. tf. 
' CHERT is a fpecies of flint, but more opake 

than common flint, and generally of a dark blue 

or yellowifh grey colour, It contains about a 
fourth of its weight of clay with a {mall propor- 

tion of calcareous earth. It is generally fufible 
' per fe, and totally foluble with borax. 

CHRYSOCOLLA. Borax, in the impure 
ftate in which it is imported, is fo called. Moun- 

tain blue, an ore of copper, is alfo, by fome : 
writers, called chry/ocolla.. 
CHRYSOPRASIUM, a ftone of the filiceous 

genus, of an apple- green colour, and femi-tran{- 

parent. Ic lofes its tranfparency i in the fire, but 
does not mele per fe. It contains a very final] 

proportion of calcareous earth, magnefia, and 

iron,  Kirw. Min. chap. 8. fp. 8. 

பொரு.
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~CHRYSOLITE. See Emerald. We are told 
that this ftone may be imitated by fufing fix ounces 

of minium and twenty grains of crocus martis; 

with*two ounces of cryftal glafs. 

- CINNABAR, zative or, faétitious, is a compo- 

fition of mercury and fulphur, in the proportion 

of about eight parts of the former to ௦ of ful- 

phur, The mercury is eafily feparated by diftil- 

lation with iron filings, which will unite with the 

folphur, and the mercury will pafs over into the 

receiver. : a 

CINNABAR of Antimony, differs not at all 

from other cinnabar. Jt is equally ufeful for 

painting and equally ufelefs as a medicine. It is 

obtained by fubliming the ethiops that remains 

in the retort after the diftillation of butter of an- 

timony. The two fubftances employed in the . 

procefs are equal parts of corrofive fublimate and 

crude antimony. The firft of thefe, we know, 

confifts of mercury and marine acid ;_ the latter, 

of the regulus of antimony and fulphur. The 

acid quits the mercury to unite with the metal; 

_and they rife together in the form of butter of an- 

timony. The mercury and fulphur, being both 

difengaged, combine in the retort, and (the fire 

being confiderably increafed, and the receiver 

changed) fublime in the form of cinnaber. 

CIVET is foluble in oils only. — 

CLAY, p. 65.—alfo Scheele’s Eff vit: 
CLOVES.
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. CLOVES. Eight ounces yield one ounce of 
-effential oil. 5 ச, ? 

CLYSSUS is the condenfed vapour arifing 
from the detonation of nitre with charcoal, with 
fulphur, or with antimony. The clyffus of nitre 
is mere water: that of fulphur, and of antimony, 
is vitrioligacid. It is produced by a troublefome 
and dangerous operation to anfwer no rational - © 

purpofe. Parturiunt montes, &c. 

"COAGULATION is the reduétion of fluids to 
a ftate of folidity. ர ac ; 
COAK is foffil charcoal. 
COAL, in the Englifh language, means foffil 

or pit-coal. The differtarion under this word, in 

Macquer’s dictionary, belongs properly to charcoal. 

In the Cyclopedia we are told, that pit-coal con- 

tains a large quantity of fal-ammoniac. This is 

certainly not true. Pit-coal confifts principally 

of that bitumenous fubftance called petrol or a/- 

phaltum, combined with clay, and frequently with 

pyrites. ் 
COATING, called alfo Lorication, is the co- 

vering of glafs retorts to prevent their breaking 

when expofed to a naked fire. This coating is 

generally made of clay and fand, p. 2. with 2. 

little powdered elafs and cow’s hair, made into a 

thin pafte with freth bullock’s blood diluted with 

water. You apply it to the retort with a brufh, 

and when the firft coat is dry, repeat the opera~ 

் ௩100.
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tion, and in like manner three or four times; tll 

the covering be a quarter of an inch thick. 
COBALT, p. 105. 200 —alfo பக் Mii. 

sap. 13. 
COCHINEAL diffolved in water, gives to 

woollens and to filk a durable crimfon colour 
by the addition of a folution of tin inghe nitrous 

acid, or in aqua regia, the dye becomes fearler, 
which is alfo permanent. 
COHOBATION. | Repeated diftillation of che 

fame matter with the fame fluid poured back into 

the alembec: formerly much pratifed, to very 
little purpofe, and now entirely laid afide. 

COLCOTHAR. Mere calx of tron which re- 

mains in the retort after the diftillation of vitriolic 
acid from calcined vitriol. If any acid ftill ad- 
here to this calx, it is eafily wafhed off by water. 

Under this word in the Cyclopedia, there is a pa- 

ragraph tranfcribed from the Philofopbical Tran/- 
affions, which, if the laft editor had been a che- 

mift, he would have expunged. 

COLOUR. The change of-.colour is, in che- 

miftry, particularly ufeful in difeovering acid or | 
alkali in any liquid. Tin@ture of turnfol, fyrup 

of violets, and tinétures and fyrups of other blue 
flowers, turn red with acids, and green with al- 

kalis, Water containing a fmall proportion of 
iron, on the addition of a few drops of 'tinéture of 
galls, becomes purple; if there be much iron, 

the colour will be black. Water containing the 
" fmalleft
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hile: that, by fire, in லட் veficls, it is inet 

entirely volatilized into inflammable air ; that vi- 

triolic or marine acid fearce affect it at all, even 

with the affiftance of heat 5 but, that the vapour 

of fmoking fpirit of nitre attacks and reduces it, 

in part, to a yellowith faline powder. Diftilled 

with nitrous acid, there remained in the retort a 

vifcous acid mafs, almof entirely foluble i in boil- 

ing water. This acid is alfo foluble in hot fpirit 

of wine: it combines with metals, with allcalis, 

and with earths, particularly with lime. Hence 

it is concluded, that cork: confifts of a peculiar 

vegetable acid combined with phlogifton, and a: 

very {mall proportion of earth. 

CORAL differs. not at all in its chemical pro- 

perties from oyfter flells, crabs claws, &c. It is 

principally mild calcareous earth. 

CREAM of Lime is formed on the furface of 

lime-water. It is nothing more than lime which 

has recovered the fixed air which it loft in calcina- 

tion ; confequently it is mild calcareous earth. 

CREAM of Milk is the oily part of milk mixt 

yet with fome whey and curd, from which it is 

entirely feparated by churning into butter. 

CREAM of Tartar is a falt compofed of vege- 

table fixed alkali fuper-faturated with the acid of 

tartar. Cryftals of tartar are the fame, thing. 

“They are obtained by boiling crude tartar in wa- 

ter, and differ from it only in being more pure. 

If cream of tartar be faturated with any alkali, a 
tar-
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a tartarous. felenites 111 ] precipitate ; s 2-8. ‘the acid 

of tartar combined with calcareous earth ; there- 
fore cream of tartar contains calcareous earth. —__ 

CROCUS. Saffron, The yellowifh red calces 
of metals aré alfo fo called. Crocus antimonii, or 

metallorum, is made by deflagrating antimony 
with nitre in a red-hot crucible. Crocus martis, 

in whatloevgs manner prepared, is calx or ruff of 

iron, and nothing more? 

CRUCIBLES are veffels of indifpenfible ufe in 
chemiftry i in the various operations of fufion by 
heat. Their form is that of an inverted cone. 
They are made of clay mixed with powdered 

baked: clay, or with fand, or flint, or glafs, or 

black lead, according to the purpofe for which 

they are intended. Heffian crucibles are beft cal- 

culated to fuftain a violent degree of heat. Thofe 

of black-lead are generally ufed for melting of 

gold. Thofe intended for vitrification fhould be 

made of clay mixed me powdered baked clay 

only. 

CRYSTAL, or quartz, is the moft pure of the 

filiceous genus of ftones.. It generally cantains a 

{mall proportion of clay and calcareous earth, - 

and is frequently coloured by metallic particles. 

Its chemical properties are thofe of flint in ge- 

neral. 

CRYSTALLIZATION is an n operation of na- 

ture, in which various earths, falts, and metallic 

fubftances, pals from.a fuid to a folid ftate, af-. 

X 2 fuming 
காகத்
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fuming certain determined geométrical figures. 
“All fluids are prevented from cryftallizing by - 
heat: that is, the fluid fire which they contain 
keeps their parts afunder, which, without its in- 
terpofition, would, in confequence of their mu- 
tual attraction; run into a. folid regular mafs- 
Ice is water cryftallized, Precious ftones, flints, 
{pars, pyrites, &c. are cryftals of eafths and me- 
tals. But, if. it be true, that all fluids are ’pre- 
vented from. becoming folids by the interpofition 
of fire, it will ee follow, that in order to 
cryftallize all cry (tallizable bodies, which are in a 
fiate of fluidity, nothing more is required than to 
take away this fluid fire, which, by interpofition, 

keeps their conftituent parts out of their {phere’ of 
attraction. Water cryftallizes in a certain degree 
of cold, Saturated folutions of falts in warm 

: water, produce cryftals as the fire flies off; and 
in all cafes whatfoever.an adequate deprivation of 

~-heat. will effect cryftallization. 

But, in the common temperature of the atmof- 

phere, cryftallizable bodies, diffolved in water, 
may be prevented from cryftallizing by the quan- 
tity of the menftruum; for, as, in folution, the 

diffolved body is equally diffufed, its parts may 
be at fo great a diftance as to lofe all power of 
mutual attraction. In this cafe cryftallization 
cannot take place until che quantity of the men- 
ftruum be diminifhed. Now water is rendered 
yolatile by acertain degree-of heat.. Evapora- 

; < $1Ony -
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tion, therefore, is the ufual means of producing” 

the cryftallization of falts ; and in order to obtain 

large and regular cryftals, it is néceffary that the 

veffel fhould be removed from the fire as foon as 

Gens of incipient cryftallization appear on the fur- 

face, and that the liquor fhould be very gradually 

cooled; otherwife the -cryftals will be {mall and 

தமித் ௮:22 0 ச் 

‘CRYSTALS of Silver, are filver diffolved in, 

ftrong hot nitrous acid and cryftallized by cold. 

CRYSTALS of Copper are made by diffolving 

verdigrife in vinegar in a fand-bath, and ery{tal- 

lizing the folution. They are called diftilled _ 

verdigrife, and are much ufed by painters. 

CUCURBIT, the body of an alembic, a veffel 

for diftillation almoft totally out of ufe. 

CUPEL is a kind of fhallow bafin, thick and 

fquare on the outfide, made of calcined bones 

mixed with a fall proportion of clay and water. 

It is ufed in affaying and refining gold and filver 

by melting them with lead. The procefs is cal- 

Jed cupellation. 

DECOMPOSITION, in its prefent chemical 

acceptation, means a feparation of the conftituent 

principles of compound bodies. The figns of the 

decompofition of bodies in folution, are turbid- 

nefs and precipitation. This is effected by the ad- 

dition of fome other body which is more powers — 

fully attra&ted by one of the principles of the 

compound in folution, than by that to which it 

ஆ was
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was united. Epfom falt confifts of vitriolic acid 
and magnefia. If to a folution of this falt 1 add 
2 ன் ௦8 falt. of tartar, a decompofition will 

immediately take place. The vitriolic acid, pre- 
ferring the vegetable alkali, will relinquith the 

ee which will confequently fall to the 

bottom ‘of the vefiel. 
DECREPITATION is the inftantaneous de- 

eompofition of falts, attended with a crackling 
noife, when thrown into a red-hot crucible or in- 

to a naked fire. 
~DEFECATION. Purging, or feparating a 

fluid from the fosces or lees. 

_ DEFLAGRATION. Burning, as when nitre 

and tartar are burnt together in a red- hot chpcible 

in making the black or white flux; or nitre wich 
fulphur, in the filly operation of oa Salt of, 
Prunella. 

- DELIQUESCENCE of faline folid bodies, 
fignifies their becoming fluid by means of the 
water which they imbibe from the atmofphere. 
This can only happen in confequence of their at- 
traction to.water. Why fome neutral falts are de- 

liquefcent, and others not, is not eafily accounted 
for. It feems to depend on the degree of fatura- 
tion of their principles. 
DEVHLEGMATION means the taking away 

phlegm, or water, by means of evaporation or 
: ‘diltillation, 

DE.



DETONATION, நய 
_ «DETONATION, properly fpeaking, means 

-explofion with noife. In chemiftry it is particu- 

larly applied to the explofion of nitre when thrown 
into a red-hot crucible with fome phlogiftic 

body. . 

DIAMOND, the moft brilliant and hardeft of 

all minerals, is of fo fingular a nature, that Mr. 

Kirwan thinks it cannot be arranged either with 
earths or inflammable fubftances. Vitriolic acid 

has fome effect upon it. In a degree of heat not 

- much exceeding that in which filver melts, it 18 

entirely confumed, and burns with a low flame. 

It is proof againft all fluxes except borax and mi- 

cracofmic 1210. 

DIFFUSION, p. 170. 

DIGESTION differs from maceration only in 

the application of heat, which muft be moderate 

and continued. It is ufually performed in a ma- 

trafs placed in a fand or water-bath. 

DIGESTOR Papin’s, is an inftrument invented 

by the perfon whofe name it bears, for the pur- 

_pofe of expeditioufly reducing animal or vegetable 

fubftances to a pulp or jelly. Iris a box of metal 

(iren I fuppofe) with a cover ferewed on fo as to 

be perfectly air-tight, The matter to be digefted 

being put into the, box, we are inftructed to fill 

it with water, and then to apply the flame of a 

jamp. In feven or eight minutes, flefh meat 

will be diffolyed, and in a few minutes more, 

a4 th¢
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the hardeft bones will become 4 jelly. Be: we are 

told. : 
DISTILLATION, றாக ௭ Gea eas 
DOCIMASTIC art. . The art of atfaying. 
DOME. The round cover of a port a 

nace. 
DROP Ward's is a Solution of two falts, viz. 

nitrated mercuryand nitrous ammoniac. © It: is 
made by diffolving feven ounces of concrete vo- 
latile alkali with four ounces of quickfilver, in 
46 ounces of {pirit of nitre ; then eryftallizing and 
rediffolving in water. 

DUCTILITY is that quality in certain ‘bodies 
in confequence of which they may be drawn out 

to acertain length. Gold, filver, brafs, and iron 
poffefs this quality in a high degree. ae 

DULCIFYING. At this word, in the Cyclon 
padia, we are referred to edulcoration, which in 

chemiftry, has a very different meaning. By 
dulcification is underftood the rendering corrofive 

acids mild by mixing them with {pirit of wine, 
as in fpiritus mitri dulcis, fpiritus. vitrioli dulcis. 
Corrofive fublimate is dulcified by faturating the 

acid with crude mercury, as in mercurins dulcis. 

DYING is a chemical operation, the theory of 
which, notwithftanding the labours of feveral 
French chemifts, remains hitherto unexplained, ;: 

The dyers enumerate five primary, colours, viz. 
blue, red, yellow, brown, and black. From a 
thixture of thefe, all other colours are produced. 

The
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The thtee firft are the only real prionary co- 
Fours. ©? 

Blue is dyed with woad, indico, டடம or 
with brazil-wood. Fhe two firft of thefe only are 
permanent. 

~ Red is dyed with kermes, cochineal, த்க் 

madder, archil. This laft does not giye a ‘per-" 
manentdye. — . 

~ Yellow is dyed with weld, favory, green wood, 
yellow wood, fenugreek, fuftic, roucow, grains 
of Avignon, turmeric. ‘The laft four are falfe 

dyes. | 
Brown is dyed with the thick rind of wal- 

nuts, the rind of alder, fantal, fumach, fovic, 

foot, | 8௦. 

Black is dyed with a mixture of copperas and 
logwood. 
“All other colours, and their various shades, are 

produced by a judicious mixture of the materials 

above mentioned. 

பக்க pe rr, oT. 
—— animal is not a diftinct {pecies of earth. 
—— argillaceous, p. 65. 

—— calcareous, p. 63. 

—— of magnefia, p. 67. 
—— ponderous, p. 61. 

—— filiccous, p. 66. 
—— vegetable is not a diftiné fpecies of earth. 
=——— vitrifiable, p. 66. 

: EAU



  

EAU DE LUCE. கக pre- 

pared by diffolving a dram of oil of amber in a 
folution of ten grains of white fgap i in. four ounces 
of fpirit of wine, and afterwards mixing this fo- : 

/ lution with ftrong fpirit of fal-ammoniac. 
EDULCORATION as a chemical term, means 

nothing more than washing with water. 

EFFERVE SCENCE. Macquer’ 5 explanation 
and illuftration of this word in the Gbemzcal Dic- 
tionary, ought to have been expunged and re- 
written by his tranflator, who could very eafily 

have fet him right. The caufe of that commo- 
tion or ebolition, which we call effervefcence, on 

the admixture of acids with alkalis or abforbent 
earths, is the expulfion of the aerial acid from the 

alkali or earth, by a ftronger acid, in confequence 

of a more powerful attraétion ; and this expulfion 

of the aerial acid is, in all _cales, the caufe of ef- 
fervefcence. 
ELEMENTS are the fimple 6 தது parts 

of bodies: they are frequently called principles, by 

chemical writers, and are generally confidered as 
conftituent parts, fimple in themfelves, and in- 

capable of decompofition. The phyfical elements 
of the ancient philofophers were fire, air, water, 
and earth; but modern chemiftry hath fo ana- 
lized and confounded thefe elements, that no- 
thing pofitively fyftematical can be determined. 
See p. 3.—For what I call Chemical Bare fee 

pe 12) 

The
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.. இறச modern fe of philofophers who deny the 
exiftence of phlogifton, and who are thence cal- 

led Anti-phlogifiits, adopt the following catalogue 

‘of elements: viz, pure air, inflammable air, 

phlogifticated air, fulphur, phofphorus, all me- 

_-tallic fubftances, ponderous earth, the acid prin- 

ciple of fome acids, charcoal, &c. é&c.» 

~ ELIQUATION is the fepafation of one metal 

from another by a degree of heat which will melt 

one of them without affecting the other. 

ELUTRIATION is the operation of feparating 

the metallic parts of ores, by firft pounding and 

then mixing them with water, fo that the lighter 

: matters which are capable of fufpenfion, may be 

poured off. 

' EMERALD. The foftelt of precious ftones. 

It is of a pure green colour, 100 parts of it con- 

tains 60 of clay, 24 of flint, 8 of calcareous earth, 

and fix of iron, It preferves its colour in a por- 

celain heat; but fufes with borax or microcof{mic 

fale. . 

EMERY is an ore of iron, though never ufed 

as fuch. It appears to be a mixture of the red 

and white calces of iron, withfome tripoli. 

‘EMPYREAL air: fo Dr. Higgins denominates:: 

that which Dr. Prieftley calls depblogifticated air, 

-and other philofophers vital or pure air. 

EMPYREUMA is a peculiar difagreeable 

“fell proceeding from vegetable and animal 
matters .



அ நடு உ சர். 
“matters when Be particularly in, ப்பு we 

tei | 
EMULSION, or milk, ஞ்ன்ன் natural ai 

animals or plants ; Or produced by mixture and 
trituration, is a diffafion of oil in water by means 
of a mucilage. 
ENAMEL is a compofition of glafs and fome 

opake fubftance not vitrifiable in a degree of heat 
fufficient to melt glafs. “The fubftances generally 
ufed, are metallic calces. The glafs, which is the 
foundation of all enamel, is made by melting to- 
gether equal quantities of frit of calcined flints 
and calx of tin and lead, with a very fmall pro- 

portion of pure fixed'alkali. Various colours are 
communicated to this glafs by the addition of 
other calces with magnefia, &c. 
ESSAY of ores, &c. See Ajay. 

“ESSENCE, \What are called effences in che- 
miltry and pharmacy are effential oils, 
EVAPORATION, p. 173.0) 7 | 
EXTRACTS, ia pharmacy, are the foluble 

parts of vegetable fubftances, firft diffolved in - 
water.or fpirit, and then reduced to the confiftence, 
of a thick fyrup or pafte, by evaporation. ; 

FAT is an oily concrete animal fubftance, 
compofed of oil acid, and charcoal. From two. 

pounds of far M. Crell obtained 14% ounces of. 

oi}, 1042 ounces of charcoal, and 7% ounces of 
acid, which with alkalis and earths forms neutral 

falts
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hat this -vitrifiable earth is the only earth exilting 

2iiiet? SA. ey 

‘ falts much refemblitg thofe formed by alkalis 
and earths with vegetable acids.» The oil feems 

"to differ very little from the oils obtained from 
vegetables, which are called fat oils. ல 

FELT-SPAR, or, as the French naturalifts 

write it, Peld-/path, is a Gliceous {tone containing 

a fall proportion of clay and magnefia, with a 

very little ponderous earth. It is of all: colours, 

and generally opake. It is, in point of hardnefs, 

between quartz and fluors. It melts perfe more 

readily than fluors, into a whitith glafs, and dif- 

folves in borax or microcofmic falt, without ef- 

fervefcence. See Kirw. Min. chap. 8. fp. 11. 

FLINT, or vitrifiable, or filiceous earth, p. 66. 

This earth, the fpecific gravity of which is 

9,64, and which is infoluble in any acid except 

the fparry, is copioufly diffufed through the foffil 

kingdom, being generally found, in different 

proportions, mixed with all other earths. | Flint 

alfo conftitutes a numerous gevus of minerals, in- 

‘cluding precious ftones and every other {pecies 

‘that ftrike: fire with fteel, and do not effervefce 

with acids. They all contain other earths, and 

frequently iron. Common fiat contains, befides 

filiceous earth, about one fourth of clay, and one 

fortieth of calcareous earth. See Kirwan’s Afin. 

chap. 8.—Bergman’s Difert. 13.—Seheele’s Ejay 

the vill. 

Monf, Baumé found means to convince himfelf 

in
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in One ; that calcareous‘earth is compofed' of 

this elementary. earth; eombined ‘with water, 
phlogitton, and air; that clay is a compofitién, of 
this vitrifiable earth and vitriolic acid; and. thar 
the earth of alum is not ¢/ay (which it molt. cer-_ 

tainly is) but flinz. This celebrated French che- 
mift formed this laft conclufion, becaufe he pro- - 

duced alum by adding. vitriolic acid to the earth 

precipitated from the liquor of fints: he had no 
conception that the argillaceous earth, which 

formed the alum, came from the crucible in which 

the Aint and alkalh, for the preparation of the ச் 
of fiints, were fuled, 

ELOWERS are folid dry pede reduced to a 
fine powder by fublimation, 

ee of Kenic. _Meré arfenic unaltered, 

— of Benzoin are an acid falt obtained, 

from this refin, by fublimation, with a gentle heat, 
in an earthen pot, covered with a cap or cone of 
doubled filtring paper; or by means of two pots, 
one inverted on the other; or by diftillation in a 
common retort. This falt is not free from empy- 
reumatic oil, which may be feparated by wafhing 
in hot water, evaporating and cryftallizing This 

acid falt may alfo be obtained by lixiviation only 
without previous fublimation; but the quantity 

will be fmmall. The excellent Scheele invented a 

“new method of producing the falt of Benzoin, by 
boiling a pound of this refin, four times over, in 
a gallon of lime-water; mixing the feveral leys 

and, 
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and boiling the wholé down'to a quatt, which he 
| trains into a glafs veffel, and precipitates the fale 
with marine’acid. ‘This precipitate muft be fe- 
parated by filtration, and wafhed by repeated ef- 
fufions of cold water. It may be cryftallized by 
boiling in fix ounces of water, and ftraining whtift 

' hot through’ a cloth into a glafs veffel previoufly 
cheated ; but it is more ceconomical to let it re- 
main in the form of a precipitate. ‘The falt of 

benzoin thus obtained, is entirely free from oil, 

and will be equal in quantity to the flowers pro- 
duced by fublimation.” ’ 8 

FLOWERS martial, is a yellow powder pre- 
pared by mixing iron filings with an eqoal quan- 

tity of fal-ammoniac, and fubliming tn a retort. 

This medicine; if it were worth making, may be 

much more conveniently prepared, in the moift 

way, by mixing a folution of fal-ammoniae in 

water, with a faturated folution of iron in weak 

marine acid, and evaporating to‘drynefs; or, by 

fimply diffolving iron in a boiling folution of fal- 

_ammoniac, and evaporating. Crell’s Chem. dneal, 

1787, P 239- 
FLOWERS of jal-ammoniac. Sal-ammontac; 

and nothing more. ‘ ; 

“FLOWERS of fulphur. Sulphur only, with- 

out the leaft alteration. 
‘FLOWERS of zinc is a white powder raifed in 

light flocks by burning this femi-metal. Iris 

ufually fwept from the chimneys of furnaces in 
which
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which the ores of zine are finelted. 
ed for medical purpofes 
clined crucible, to the ‘upper interr of 
whichir adheres in’ the form of a க் ர் 
fubftance. This: powder, or flower, “Cannot be a | 

fecond-time fublimed, nor reduced, but ina ver 
~ ftrong heat, with fome fubftance containing phi is ) 

gifton; in a clofe — It is, hile ஸ்ஸ் கக் 

ப த 

FLOWERS of ae vn no எனக்கது ely 
either.to water or fpirit, except yellow flowers, 

the infufions of which in water, communicate to 

filk or’ wool, prévioufly boiled in a folution of ர 
alum and tartar, a permanent yellow dye. 
FLUOR, as. an adjective, applied to acids of. 

alkalis; is ufed in oppofition to tonerete, = 
FLUOR is a kind of {par, called 2 from its 

பர்கரை a fe and its மய of ee 

   

      

ous ட ர னில். ல் are eitemedes 
earth, water, and for acid; which acid poffefies 
the fingular property of diffolving flint even in 

glafs. Tt may be decompofed by diftilling it with 
concentrated vitriolic acid, which, uniting with 
the calcareous earth, fuffers the fluor acid to pafs 
into the receiver.. Fluor is of yatious colours and 

fhapes, — It is too foft to ftrike fire with feel. It 
neither burns to lime, nor hardens, after burn- 

ing, by the effufion’ of water. When’ flowly 
heated, it becomes phofphorefcent. « oh 

FLUX
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FLUX is ’a faline fubftance ufed by chemifts 

to prdmote the fufion of ores and other minerals. 

Fixt alkali, vegetable or mineral, feems to be the 

chief fuxing principle. bite flux, which is made 

by deflagrating together equal parts of nitre and 

tartar, is the vegetable alkali of thefe two fub- 

{tances, which remains in the வணி the two. 

acids of the nitre and tartar, together with the 

phlogifton of the alkali, being diffipated in the 

combuftion,—Black flax, which is made by defla- 

grating two parts of tartar with one of nitre, is 

alfo vegetable alkali, partially dephlogifticated, 

becaufe the quantity of nitrous acid was infoffici- 

ent to confume the whole, It is black, becaufe 

the remaining phlogifton is fixed as in charcoal or 

tinder.—Borax, which is a powerful flux, is com- 

pofed of marine alkali, and a peculiar falt of an 

acid nature.—Microcofmic falt, which is one of the 

moft irrefiftable fluxes, confifts of phofphoric 

acid, faturated with mineral and volatile alkali. 

Fluor is a flux to metallic ores. —Lime acts as a 

flux to other earths.—Charcoal, oils, &e. fufe and 

reduce the calces‘of metals by reftoring their phlo- 

gifton. 

FULMINATION. Thundering s explofion 

with noife: thus, fulminating gold, fulminating 

powder. — ae i 

FURNACE, p. 234- 

FUSION is imperfectly defined,—* the ftate 

of a body rendered fluid by fire.” Mercury, wa- 

ys ௮1013
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ter, and every other foc is rendered fluid by~ 

fire. It were more accurate to fay, that fufion i is 

the ftate of a body which was folid in the tem- 

perature of ahe atmofphere, now rendered fluid 

by the artificial application of fire 

FUSTIC is a yellow wood, from the Welt fh 

dies, ufed by dyers. It communicates to “woo! 

a reddifh yellow, which is by no means durable. 

Mixed with weld and a little cochineal, it dies a . 

kind of orange fcarlet, which 1s tolerably fixed. 

With weld and the rind of walnuts, it 1s uled for 

dying coarfe woollens light or dark brown, | ac« 

cording to the proportions of each. 
“GALENA, ற. 194. 

GALENA, pjeudo. Blend, or Black fack, is an 
ore of zinc. It is called p/eudo, or Salle ‘galena, 

becaufe it frequently refembles the lead ore called 
galena i in its teflellated form, to which i it is how- 

ever inferior in fpecific gravity. It lofes confider- 
ably of its weight when heated, and burns witha 
blue flame. Te generally contains fome lead ore, 

and, when vitriolic or marine acid i 19 dropped on 

it, exhales a {mell of fulphur, Dp. Lil, 201, Kirw, 

Min. chap. 9. 
GALLS. ufed in chemiftry, eee making 

ink, &e. are 6076061065 found on oak trees: 

they are hardened exudations of an aftringent juice 

iffuing from wounds made by a peculiar infect. 

All vegetable aftringents ftrike a purple, or black, 
colour with folutions ‘of iron.  Galls, poffeffing 

this aftringency in a very high degree, are not. 

only
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only of univerfal utility in every art where d/ack is 

requited ; but alfo in difcovering the prefence of. 

iron in water, or in any other liquid; for which 

purpofe either an infufion in. water, or asfpirituous: 

tincture may be uled.. 
The admirable Scheele obtained an acid falt _ 

from a folution, in water, of powdered, galls, 

- which, by diftiMation, with nitrous acid, became 

an abfolute faccharine acid. Other chemifts have 

fince endeavoured.to develop the conftituent prin- 

ciples of the aftringent matter in galls; but we: 

are hitherto not.much wifer for their labours. 

Scheele’s difeovery of the faccharine:acid in galls, 

is an additional confirmation ef my conjecture, 

that the prefent rage for the difcovery of new acids: 

will terminate in a diminution, rather than an in- 

creafe, of the number of acids effentially different, 

-GALLON, an Englifh meafure, containing 

four quarts, each of which contains two pints, 

which pints, wine meafure, hold a pound of wa- 

ter: the wine gallon, therefore, holds eight 

pounds avoirdupoife; but the ale gallon holds: 

ten pounds, three ounces, and a quarter, the pints. 

being fo much larger. This wine gallon is the 

congius of our difpenfatories, The Roman con- 

gius contained only feven of our wine pints. This 

wine gallon contains four French pintes, which 

therefore are equal to our quarts. 

GAMBOGE is foluble, almoft entirely, either 

in water or fpirit, 1c melts in a mocerate heat, - 

and iis like other gum refins inflammable. Ir is 

ம 2 (60
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ufed as a hydragogue purge, anda as a yellow pig- 
ment. 
GARNET, a red precious dere, in £00 parts. 

of which there are about 48 of flint, 30 of clay, 

22 of calcareous earth, and 10 of iron. It melts 

~ per fe, with difficulty ; but eafily with borax. See 
Kirw. Min. chap. 8. fpec. 14.” 

GAS, p. 19. This word, to fignify aerial 
fluids, was, I think, firft ufed, in this kingdom, 

by the tranflator of Macquer’s DiGtionary, in his 
Appendix to the fecond edition of that work. 
Some French writers have adopted it ; but moft 

of the German and Eneglifh philofophers continue 

to ufe the word air: thus, fixed air, nitrous air, 

85௦. 

GEMS. The alate meaning of this word 
feems not yet determined. Bergman confines the 

term to precious ftones whofe hedge much ex- 
ceeds that of mountain cryftal, and in whofe com- 

pofition there is more clay than flint. . Thefe are 
five in number. In 100 grains of each their fe- 
veral conftituent parts are proportioned as in the 
following table. 

Clay. Flint. Lime. Tron: 

Emerald, 60 — 24 — 8 -—= 6 grains. 
_ Sapphire, 58 — 35 — § — 2 

‘Topaz, 46 — 39 — 8 — 6 
Hyacinth, 40 — 25 — 20 — 13 

4 Raby, அம ட பத வழ்க ட 
The.
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ue diamond is excluded, becaufe, though it 
is confeffedly the hardeft and moft brilliant, and 
confequently the firft of gems, its principles 2 are 
very imperfectly. known. It certainly contains 
fome flint; but from its infammability and vo- 

latility in a moderate degree of heat,,it feems 

probable that phlogifton is its principal conftitu- 
ent. How very wonderful it is, that Sir Ifaac 
Newton, who was no chemift, fhould have cons, 

jectured, that the diamond was an se Bia 

fubftance ! 

Gems may be analized thus.—Reduce the gem 
to a very fine powder; mixed with twice its 
weight of calcined mineral alkali, put it in a po- 
lifhed iron difh, covered by an inverted crucible, 

“and place it on a tile in a wind furnace, where it 

muft remain, in a moderate heat, three or four 

hours. Then pound, and afterwards diffolve it 
in marine acid in a digefting heat. If to this fo- 

lution Proffian alkali be added, Pruffian blue will 

precipitate, which being properly wafhed and dii- 

ed, the fixth part of it indicates the proportion of 

iron. Fixed alkali will then precipitate the feve- 

ral kinds of earth, which being wafbed, dried, 

and afterwards kept red-hot for half an hour, and 

weighed, muft be diffolved in fix times the weight. 

of diftilled vinegar, and then precipitated by mild 

fixed alkali. If the earth, thus precipitated, be 

again diffolved indiluted vitriolic acid, the f{pecies 

of earth will be determined by the fale produced. 
y 3 18
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Tf it be ponderous earth, ponderous: {par will be 
the refult; iflime, gypfum; if magnefia, Epfom 
விக *The refiduum, on. examination with the 

bldiw-pipe, will be found to be either flint or par-_ 
ticles of the gem ‘not yet fufficiently divided. 
See Bergman’s excellent differtation on this fub- 
ject; Vor. iu. Difert. 15. 

GLACIES MARTIAL, lapis Jpocularis, or ih 
Jpatkofum, 18 of various colours and forms, but 

generally cubic. Its texture is fcaly or fibrous, 

and its compofition is calcareous earth combined 
wich vitriolic acid 

GLASS common, is a mixture of Aint and fixed 

alkali, combined by heat. Flint, called vitrijable 

or filiceous carth, cannot be melted in the ftrongeft 
heat without fome additional fabltance, which ale 

felling the property of liquifying this earth, is 
called a ச பிபி விட் particularly mineral 

alkali, is commonly ufed in making glafs; to 

which borax, atfenic, or calyx of lead, are added 

in the manufacture of gla(s for particular ules. 
"The black:green colour of common bottles is 

afcribed to phlogifton, from the impure alkali 

employed. A fine blue is communicated to glafs 
by calx of cobalt. Thofe who are defirous of 
particular information on the art of making glafs 
may confult Neri, with Kunckel’s Notes. 

GLASS of antimony, is antimony feparated from 

its fy] Phy by. calcination, and afterwards vitrified 
in
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- ina crucible ees toa oe heat ina melting 
furnace. 
GLASS of ios. is ioral fufed byt Near 

_ When cold it has the appearance of glafs ; but ic 
is foluble in water, and, when a iliaed. ‘is 
borax unaltered. itis in fome cafes preferred ‘to , 

-crude borax as a flux, becaufe, being freed from 

fuperfiuous water, itis lefs liable to ae 
-GLASS of /ead is the calyx of lead vitrified by 

heat; but it 18 fo powerful a a Bux; that it cannot 

be retained in any crucible except by. the addition. 

of a little fand or powdered flint, Thus com- 

bined, it is ufed as a flux in aflaying of ores. 

GOLD, ற. 71, 190. Kirw. Min. 230.—The 

calx of 100 grains of gold difolved in agua regia, 

and precipitated by mild mineral alkali, will weigh 

106 grains ; by cauftic 110. 

GOLD fulminating, aurum fulminans, is a yel- 

low powder precipitated from a folution of gold 

in aqua regia, by fixed or volatile alkali, This 

powder poffeffes the aftonifhing property of ex- 

ploding with a fmart, very loud noifé, in a de- 

gree of heat much below that of’boiling water, or 

by moderate triture, percuffion, or friction. , The 

caufe of this phenomenon | hath been varioufly ex- ' 

plained by celebrated chemitts of different nas ° 

tions. Some aferibe it to the decrepitation of a 

neutral falt, formed in the precipitation and ad- 

hering tothe calx. Some attribute the fulmina- 

tion to nitre with phlogifton. Others, with greater 

Y4 ape
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appearance of probability, tell us it is a nitrum 

flammans, compofed of nitrous acid and volatile 

alkaling Dr. Black thought it to be-the fudden 

_ expanfion of fixed air accumulated -in thé calx. 

MPBaumé affures us, that this loud detonation 

is caufed by the nitrous fulphur, generated i in the 

precipitation, by the union of nitrous acid with 
phlogifton. Bergman finally explains the matter 
by fuppofing, that the precipitate, that is, the 
calx of gold, being united with the volatile al- 
kali, attracts its phlogifton, and thereby fets at 

liberty the elaftic fluid, its other conftituent prin- 
ciple; which being fuddenly releafed, firikes the 
atmofpheric air with fuch vidlence as to produce 
the fulmination. If Bergman had ftopped here, 
we might, for the ட் have remained fatisfied 

with his explanation of the: matter 5 but he after- 
wards bewilders himfelf in the decompofition of 
the matter of heat, which beat 1 mutt fill beg 

- leave to confider as a mere quality of fire. 

Towards the perfeet comprehenfion of this fub- 
ject, it is neceflary to obferve, that the precipi- 
tate of gold will not fulminate, unlefs the aqua 
regia be made with fal-ammoniac, or volatile alkali 
be ufed in’ the precipitation. Volatile alkali, 
‘therefore, is a fine gua non in the formation of this 
fulminating powder. - 

GRAIN. Colours. in. grain, in the language 
of dyers and drapers, are red and its various fhades 
and tints, dyed with cochineal, which, as well as 

the



x G Rig Wat Nu 329 

: és infect hermes, ufed for the fame purpofe, was 

formerly miftaken for the feed or grain of a plant. 
Inedying with kermes, the wool or yarn muit be 
previoufly boiled with alum and tartar ; but wich 

~cochineal, the preparative liquor is a ees of 
cream of tartar. 
GRAIN is the {mallet weight fpecified in che- 

miftry. It is the 2oth part oe afcruple. 3 fcru- 
ples make a dram; 8 drams make an ounce; and 

12 ounces make a pound. 24 Paris grains are 
nearly equal to our fcruple. . 

GRANULATION is a fimple operation by 
* which certain metals are divided into fmall par- 

ticles for chemical purpofes. Jt is performed by 

pouring a melted metal into water agitated by a 
broom. Lead may be granulated by pouring it, 

when melted, into a box rubbed with chalk on 

the infide, and fhaking it ட் oe the oper- 
- ation. 

_ GRAVITY abjolute, is that” property by which 
bodies move towards each. other. in proportion to 

‘ their refpective quantities of matter; it 1s that 

- property by which bodies fall to the earth; it is 
that property in bodies ufually called their weight, 
which: is directly as the quantity of matter they 

contain, regardlefs of their bulk or denfity. 

GRAVITY Jpecific, is the comparative weight 

of a particular {pecies of matter: it is the weight 

. of a given meafure of a fluid or folid body com- 

pared with the fame meafure of diftilled water, 

'. which
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"which philofophers have agreed to contticute the 
ftandard. Bodies are ff pecifically heavier as they 
are more denfe; that is, as the parts of whith 

they are’compofed are nearer together. Gold 15 
fpecifically heavier than filver, becaufe it i more 
denfe, a cubic inch of gold being almoft double 
the vieight of a cubic inch of filver. — 

The {pecifie gravity of fluids may be determin- 

ed by firft weighing any given meafure of diftilled 

water, noting ec weight, and then weighing the 

fame meafure of the fuid in queftion: the dif- 
ference determines the fpecific gravity. But this _ 
problem may be more accurately folved thus; ~ 

fufpend a folid ball of metal, by a horfe-hair, to 
the arm of a Balance; poize it accurately by 
weights in the fcale at the oppofite end of the 
Beam. Now fink the ball in a cylinder of dittil- 
led water, and then take weights out of the {cale, 
till the beam ftands horizontally. Nore the 
weights you have taken away. Wipe the ball 
perfectly dry; immerge it in the fluid you with to 
examine, and deduct the weights as before. The 
differénce of the weights deduéted determines the 
{pecific gravity. 

The fpecific gravity of a metal, or other foflil, 
is thus found. Sufpend the piece to be examined 
in a horfe-hair loop fixed to a hook at the bottom 

of a feale: poize it exactly by weights in the op- 
pofite fcale: immerfe it in the cylinder of diftile 
led water, and reftore the equilibrium by putting 

weights
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' sweights into the lighter fcale: thefe weights in- 
dicate the weight be the quantity of water which 

- JS equal in bulk to the ftone or metal undér exa- 

mination. Divide the fum of the weight in air 
by the fam of the weight required to reftore the 

equilibrium in water, and the quotient, gives the 
fpecific gravity. If, for example, the piece of 
metal weighed in air 72 grains, and that, when 
weighed in water, 9 grains were wanting to reftore 

the equilibrium ; 72 divided by 9 gives 8; I fay 
therefore its fpecific gravity is 8: that is, it is 8 
times heavier than water. 

Chemical authors:ufually fignity fpecific ofavi- 

ty in decimal numbers ; 3; it is therefore neceffary 

that thofe who ftudy books of chemiftry, fhould, 
at leaft, be able to decypher thefe numbers. This 
knowledge is not difficult to acquire. —Firft let it 

be obferved, that the figures before the comma 

are whole numbers, as in common arithmetic ; 

thofe after the comma are numerators whofe deno- 

minator is 10, or 100, or 1600. Thefe deno- 
minators are omitted, and the numerator only fet 

down thus, five tenths is thus written ,5; forty- 

five hundred parts thus ,45; a hundred and 

twenty thoufandth parts, thus 120. In thefe de- 

cimal fractions cyphers after the figure fignify 

nothing : 500 means only five'tenths; but before 
the figure they decreafe its value, thus 05, means 

five hundredth parts. 
| ப The



332 Gres ei ack. 3 

The following table of fpecific gravity is, [Nee ச்: 
lieve, the refult of the lateft experiments. Four, _ 
Phyf, Jan. 1787. 

கூ 

Platina <= 24,000 Garnet - | 4,188 
Gold ~ = 19,560 Topaz orient. 4,010 
Mercury * --. 44,110 Saphir orient. 3,994 

_ Lead < 11,450 Spar adamant. 35873 

Silver - 10,595  . Ruby oétaed. 3,760 
Bifmuth = 9,650 Hyacinth 3,687 
Coppers = 8,925 Diamond 35521 
Arfenic -. 8,308 Peridot - 33354 
Nickel - -.. 8,200 Fluor - 35155 

- Iron - 7,600 Chryfolite 3,098 
‘Cobalt - 7500 Mica - 2,934 

Tin - 75150 Emerald - 2,755 
Zinc - 7,160 Spar calcareous 22715 

Antimony - 6,860 Zeolyte - 2,708 

Manganefe - 6,850 Rock cryftal 2,650 
Tungften - 5,000 Shoerl white 2,511 
Molybdena - 4,569 Feltfpar - 2,434 

Ponderous fpar 4,440 Selenites . - 5,324 
Fargon de Ceylon 4,416 Water - ௩0௦௦ 

For the fpecific gravity of liquids and other 
fluids, fee page 7 & 8; 
GUMS are mucilaginous exudations from cer- 

tain trees, ‘They have no fmell, very little tafte, 

are infoluble in oils or fpirit of wine, but diffolve 
entirely in water. All fubftanees that do not pofs 

fefs thefe properties, are improperly called gums, 

The
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The gums, properly fo called, are eum-arabic, 
gum-tragacanth, and the gums of cherry-trees, 
plumb-trees, &c. sl te = 

~ GUM elaftic, Indian rubber, or borachio, is a very 
fingular elaftic fubftance, very improperly called - 
a gum, as it is not in the leaft degree foluble in 
water. “It is probably the infpiffaced juice of a 
plant, caft into moulds whilft fluid. I believe it 
is brought to Portugal from the Brazils. It may 
be diffolved in ther, in fpirit of turpentine, and _. 
by boiling in linfeed oil. By thefe means the 
aerial voyagers have produced a liquid with which 
they varnith their balloons. See Balloon. 

_ GUM-RESINS. The concrete juices proper- 
ly fo called, confift chiefly of gum and refin com- 
bined in various proportions, They are never 
tranfparent; whereas pure gum and pure refins 
are always fo in fome degree. Since water will 
diffolve the gum and fpirit the refin, the only 

method of diffolving gum-refins entirely, is by 

the alternate application of thefe menftrua. 
GUHR, a name, without meaning, given toa 

loofe calcareous earth, found in the clifts of rocks. 
It is generally white; but, from a mixture of 
clay or ochre, it is fometimes red or yellow. 
GYPSUM, or felenites, or plaifter of Paris, is 

~ compofed of about 3o per cent. vitriolic acid, the 
fame proportion of calcareous earth, and 40 of 
-water, * Its colour, fhape, and texture are various, 

It is difficultly foluble, in any acid, and will ef- 
fervefce &
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fervefce with none. Specific gravity about 2, 

It falls to powder in a moderate heat, and, if ட ட 

mixed with water, foon hardens. Its fufible 

per Je in a ftrong heat long continued, and acts 

as a flux to clay. It is foluble.in 500 times. its; 

weight of water: hence what are called hard wa- 

ters. . Thé celebrated Pott was fo puzzled. with, 
this fpecies of ftone, that he at laft confidered its, 
bafis as one of his four fimple primitive earths, and. 
called it the Gyp/eous earth. 
HAMATITES.  Bloodfone. A very. hard: 

ftone, externally red, or. yellow, or brown, -but 

when fcratched fhews a red mark. It isa calx of 
iron, combined with a little clay, and fometimes’ 

manganefe, It is ufed for burnifhing and polifh- 

ing metals. Kirw. Min, chap. 5. {p.7. — 
HAMMITES. | Kitton flone. A kind of lime- 

ftone confifting chiefly of calcareous earth, with 
about a tenth part of clay, and a fmall propor- 

tion of the red calxof iron. Kirw. Min. chap. 4. 
{ps at 
HARDNESS. Abfolute hardnefs, that is, 

impenetrability, is believed, by philofophers, to 
be a general property of the ultimate indivifible 
particles of matter. That the ultimate particles 
of matter are indivifible, 18 very certain; but it 
does not follow from thence that they are abfo- 
lutely hard: their indivifibility may be owing to 
our want of mechanical or chemical means to. ef- 
fect a farther divifion, The particles of fire and 

of
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of invifible flpids may ‘be effentially elaftic, and’ 

~ confequently not hard. 

Comparative Hardne/s. 

Diamond - 20 ° Rock cryftal - 14 
Ruby ag Quartz 5, 108 
Saphire - 16. Tourmaline’ - ௭௦ 

Topaz orient. - ரத Chryfolite- - 10 
Emerald:/%- 2, -Zeolyte. > - 8 
ர. எ தப பற்றல். 2 7 
Spar adamant. 12. Calcareous fpar 6 
கொளு. 2 இவ 0.2 
ருத்: அ. மஜ பரவித் அவடர த 

HARTSHORN (that is, the horn of the ftags 
or of any kind of deer) was formerly believed to 

contain an oil, a falt, a fpirit, and an earth of 
fingular medical virtues; but we now know that 
the fame principles are obtained by diftiJlation 
from every other animal fubftance. Bones, hoofs, 

hair, urine, &c. produce the fame fpirit, &c. of 

hartfhorn, and moft of chemin greater quantity. 

The fpirit of hartfhorn generally ufed, is diftilled 

from bones previoully prepared by boiling in wa- 

‘ter, Salt of bartfborn is concrete volatile alkali, 

Spirit of barifoorn | is falt of hartfhorn diffolved in 

water: it is obtained by continuing the diftilla- 

tion after the falt has fublimed, till a quantity of 

water fafficient to diffolve all the falt fhall have 

03158 1 into the receiver. Thisis the way in which 
It
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it ought'to be made; but many trading ட 
prepare their fpirit of hartfhorn ina lefs expenfive 
manner, The worft fophiftication of fpirit of 
hartfhorn (fays the author of the’ laboratory laid 
open) is that which is done by means of quicklime. 
He is kind enough, however, to reveal to us an 

infallible method of detecting this and every other 
fophiftication of fpirit of றன The com- 
mon method, he tells us, of precipitating the 
falt, by the addition of fpirit of wine, is infuffi- 
cient, unlefs the precipitated cryftals be held.in a 
fpoon over the flame of a candle. If they be ge- 
nuine falt of hartfhorn, they will entirely evapo- 

rate; if fophiftications, they will:remain. He 

begs to be exculed from explaining the principles 
on which this trial is founded, as that would teach 
the art it is intended to explode. ply the 
poifon could do no great mifchief with the anti- 
dote along with it. Iwill therefore venture to re- 
veal this es myftery. 

Virlt ic is neceffary to know that volatile alkali, 
in no refpeé&t different from ff ipit of hartfhorn, 
may be obtained by diftillation’ 

   
   
"from fal-ammo- 

niac, which we know is a compofition of volatile 
alkali with marine acid. But, in order to’fet the - 
volatile alkali at liberty, fome fubftance muft be 
added, to which the marine acid has a fuperior 
attraction. In our firft table of chemical attrac- 
tions, we fee that fixt alisali, calcareous earth, or 

க் lime,
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lime, precede volatile alkali in the firft column” 

98 acids; therefore fome one of thefe is put into” 

the retort with the fal-ammoniac, but wich very 
different effects :yif mild fixed alkali, or mild cal- 

careous earth, be employed, we obtain a concrete 

volatile alkali, equal in weight to the whole of 

the fal-ammoniac: ‘bur, with lime, the,produce 

will be a liquid volatile alkali, highly cauftic. Ic 
is really amufing to obferve the embarrafiment of 

the celebrated Baumé, ‘and even of Macquer him- 

felf, in their awkward attempts to account for 

thefe phenomena, It is the fire, pre/que pur, fays 

Baumé, attracted by the inflammable matter of 

the volatile alkali, from the lime, which is the 

“caufe both of the Auidity and caufticity in quel- 

tion; and as to the increafe of weight in the con- 

crete alkali, it is the water from the calcareous 

earth employed in the diftillation,—If thele great 

chemitts had fufficiently attended to Dr. Black’s 

difeovery, that the caufe of caufticity is the -ab- 

fence of fixed air, their difficulties would have 

vanifhed. M, Macguer, in the Appendix.to the 

laft edition of hist ictiqnary, appears convinced 

of the truth of Dr. Black’s theory; but Baumé 

obftinately fhuts his eyes againft demonftration. 

_-We now return to the fophiftication of fpirit of 

hartfhorn, and the detection of the fraud. In 

this fraud the intention of the chemift is to pro- 

ducea Buid that hall appear to contain a greater 

quantity of volatile alkali than ig really does, and 

es which
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which fhall, neverthelefs, upon trial, with fpirit 
of wine, produce a cryftalline precipitate. பர். 

thefe purpofés, he adds a certain proportion of 

éauftic fpirit of fal-ammo jae, diftilied with . 
quicklime,, and fome neutral falt. The firft of 
“#hefe gives poignancy to the {pitit, and the latter 
exhibits cryftals on the addition of {pirit of wine, 
If the pretended mild fpiric of hartfhorn con- * 
fit entirely of fpirit of fal-ammoniac, diftil- 
led. with quicklime, no precipitation will take 
place on the addition. of fpirit of wine, becaufe 
cauftic volatile alkali is always Auid, If on 
the contrary, the fpirit under examination “be 

a genuine folution of mild volatile alkali, the 

precipitate will entirely evaporate in. the fpoon, 

becaufe volatile alkaline falts fublime in’a very 
moderate heat. But if the precipitate remain 
fixed, it is evidently fome other falt, diffolvedin 

~ the fluid, for the purpofe of deception. 
~ More than half the weight of mild volatile al- 
kali is aerial acid, which, when diftilled from fal - 

ammoniac with chalk or fixed kali, 1 it takes from 
one of thefe, whilft the alkaline bafis, or the lime, 

unites with the marine acid. 

HARTSHORN, calcined : mere inere athes, 

neither abforbent nor altringent, though con- 

ftantly ufed as fuch, particularly in Sydenham’ 8 
Decottum Album, 

அம PEAT, 1p. Aci peti fits nara 
HEPATIC afr, p. 34. 

_ HOPS are ufed in brewing malt liquors, partly 
to render thern grateful to the palate and fto- 

mach * 
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mach, but principallysto make. the ண்ட keeps 
146, 16 prevent its running into the acetous fer- 

mentation. I do not ‘believe they promote the 

vinous fermentation, or increafe the fpirituofity 
of the wort, as man fuppofed. 
poe ee or bornftone, may be known 

by the following properties : when breathed upot, 
it emits an earthy fmell; it feems. greafy in the 

mortar; the powder ic yields is greenifh grey; 
fpecific gravity not lefs than 2,66.—100 parts of 
it confit of Aint 37, clay 22, ealcarco earth 2, 

magnefia 16, calx of iron 23) are Min. ses ge 

{p. 10. = 

HYACINTH, isa cote ftone of the firft 
order, of a reddifh yellow, and generally of a 

prifmatic form. Its compofition is almoft half 

clay, one fourth flint, one fifth calcareous earth, 

and about a tenth iron. It melts in a wind fur- 

“ace in two hours. It differs but little in any re- 

{pect from the topoz. i 

HYDROPHANES are opals and chalcedonies, 

which, being laid in water, from opake become 

tran{parent. | i Fphenomenon is produced by 

their admitting water within their pores; for 

water being nearly of equal fpecific gravity with 

the ftone, its power of refraction is nearly the 

fame,° which was not the cafe with the air that 

filled the’ pores before the water entered. See 

_ Bergman s Differt. 14+ 

JAPONIC EARTH. Not an earth, Buta 

gum-refin, foluble either in water or in fpirit. 

ச Z 2 JASPER 
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~ JASPER is-a {pecies‘of Aint combined with 

about one third of its weight of clay and a little 

calx of iron. Its colour is generally reddifh, or 

green; or ftriped ; but fometimes blue, grey, or 

whitifh, It melts with bora, and per /e ina 

chalk crucible. Kirw. Min. chap. 8. {p- 4. 

© JELLY is a kind of animal gum or mucilage, 

whi@h confticutes the greateft part of animal . 

bodies. It may be obtained, by boiling in wa- 

ter, a all the folid and fluid parts of animals, 

except the excrementitious, It contains a large 

proportion of water, which will evaporate by 

heat, leaving a fubftance refembling horn. _ Jelly, 

by ftanding, foon grows four, and then rups ras 

pidly into the putrifactive fermentation. Alkalis 

diffolve it readily; fpirit of wine not at all. 

JETAs a black, inflammable, bituminous foffil, 

capable of a fine polifh, conchoidal in its fracture, 

and highly eleGtrical. It is imfoluble in {pirit of . 

wine. Kirw. Min. Partin. fp. 8. 

INDIGO is the fecula of an American plant. 

It gives the moft permanent, blue dye to woolen 

cloth, &c. without any prepatation except wet- 

ting them in warm water. Tt is ufually mixed 

with urine, alkaline falrs, and other ingredients, 

fome of which I believe to be entirely fuper- 

fluous. 
INFLAMMATION, p. 15, 156. The in- 

flammation of oils by mixing them with certain 

acids, is a very extraordinary chemical pheno- 
menon. 

௪
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10200. ‘Effential oils in general may be taaame 

med by concentrated nitrous acid ; but the ex< 

periment fucceeds belt with oil of turpentine, and 
a mixture of fmoaking fpirit of nitre with concen=_ 

trated vitriolic adi. ‘This experiment is more 

eafily performed’ than accounted for. It is ‘true, 
oil of turpentine and fmoking fpirit of nitre con~ 
tain a quantity of phlogilton ; 5 but fpiric ர்க 

“6082105௫08 108௩ தர்ம 6 ஈர்முகு 96 does not 
inflame oil Of turpentifie. M. Macqugp afciibes 
the inflammation to the powerful action of the oil 

and acid upon'each other, in confequence of both 

containing phlogifton: the heat, he fays, refult- 

ing from their reaction, is equal to that of 1 igni- 

tion. By reaction, TI fuppofe he means, - sical 

friction of particles. Ido not believe, the moft 

violent friion of fluid particles capable of pro- 

duéing even the leaft degree of beat, much lefs 

flame. Bur if, as I have ventured to fuppole, 

‘(p. 16, 160) phlogifton be a combination of fire 

with an acid;- if inflammation be the actual de- 

compofition of phlogifton, whatever will cavfe 

"this decom pofition will produce flame. Now, ac- 

cording to. this “theory, ‘| would fay, that tle 

ftronger acid’ of nitre expels the weaker acid of 

the phlogifton i in the oil of turpentine, and that — 

the fire is ‘confequently at liberty to unite wie 

pure air, as in other inflammations. 

INFUSION. The liquid generally vied in 

se mott fimple of chemical operations is- water, 

Z 3 which
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which we know diffolves falts, gums, and muci-— 
lagies ; fuch parts therefore of vegetables may be 

-extraéted by infufion, in water. Cold water ex- 
tracts the flavour, &c. from aromatic herbs in a 
fhort time.. Some leaves of lants, ¢ ச 

- quire boiling water: but all infufions are more 
elegant in proportion as the procefs is fhort. 

INK B/ack. Iron, combined with any acid, 
and diffolved in “watery, ftrikes < a black colour with 

any vegetible aftringent. “This faé is the foun- 
dation black dyes and of black ink. The 
combination of iron with the vitriolic acid, callea 

gteen vitriol, and oak galls, are the ingredients - 

generally ufed for thefe purpofes. Dr. Lewis, 
after a great. number of chemical experiments, 

found the following. procefs to produce the beft 
black ink. 

- To three pints of vinegar, white wine, or wa- 
ter, add three ounces of galls; logwood and 

green vitriol, each one ounce; gum arabic an 
ounce and half, all reduced to a fine. powder. 
Shake the veffel three or four Himes a day, and 
in lefs than a fortnight your ink will be-fic, for 
ufe. 

What is ink ?, What are the principles of the 
black. matter which conftitutes this. ee with 
which I am writing ? 

Dr. Lewis is of opinion that this back matter 
- 43 the iron of the vitriol feparated from its acid, 

and 

  



  

is Ne டட. இத 
aiid combined with the aftringent matter of the 
galls. lias ட் 
M. மார். in hie ‘DiGionary, hake, us) 

that all vegetable aitringents have the property of 
feparating iton frog any acid, and that the black- 
nefs of thefe precipitates is caufed by an as mat- 
ter ftom the vegetable fubftance. 
Dr. Percival concludes, from his experiments, 

that ink is a combination of vitriolic acid, iron, 

and a ¢ertain proportion of vegetable oe 
matter, 

Dr. Falconer believes that; by a double attrac- 

tion, the acid quits the iron and unites with the 

aftringent matter, whilft, the phlogifton with 

which that was combined; unites with the iron. 

The firft queftion among thefe philofophers is, 

Whether the black matter of ink be wiériol, or 

only.ivon; combined with the vegetable 211710 2601? 

ம his queftion is eafily determined by the Sa 
ing very fimple experiment.—Five grains of green 

vitridl and fifteen of galls; bothreduced to afine ் 

powdet, were put into a quart of warm water, that 

had boiled an மோ, and fhook. It immediately 

becamé.a pale bluith ink. After ftanding three 

days, the black matter had fo entirely fubfided as 

fo leave three parts of the liquor above it perfectly 

élear and white; with a very flight bluifh tinge, 

Part of this clear liquor was poured off and ட, 

by which it became ftill whiter, Into this Auid 

I dropped feveral tinétures of blue flowers, and 
Z4 ne 

 



no peas of colour tookplace ; but on the = 
dition of a fincle drop ofivitriolic id, it becan 
red. It ee be urged, that the acid from the 
vitriol, in, fo large'a quantity of water, was too 
much diluted to have any effe@ on blue fyrups or 
tinctures: I therefore evaporated a pint of this 
fluid to avery {mall quantity, and repeated the 
experiment, and with the fame refult. If this be 
admitted as a proof that there is no acid in'the 
fluid, the vitriolic acid, not being a volatile fub- 

118006) mutt neceffarily be fixed in the folid black 
precipitate; மடி whether combined with iron, 
as Dr. Percival fuppofes, or with the vegetable 

aftringent, according to Dr. Falconer, is not de- 
termined by this experiment: it feems to prove, 
however, that Dr. Lewis and M. Macquer were 

miftaken. Fhe latter is alfo wrong in afcribing 
the blacknefs to an oily matter from the vegetable 
fubftance of the galls; becaufe this black matter, 
laid upon hot iron, burns without ரகா கம் be- 
caufe galls in diftillation yield no oil. —The ob- 

~ je&tions to Dr. Falconer’s theory are, that the 
aftringent matter is difcovered! to be am acid 

(Grell’s Annalen. No, 1 & 2. 1787) and therefore 
probably does not combine with the vigriolic 

acid; and that the iron is not reduced*by its union 

-with the phlogifton of the galls, feems probable, 
becaufe the black matter, Dr. Lewis tells us, is 

“not attracted by the magnet. 
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you pleafe of linfeed of nutcoil (the latterighett) 

put it into an iron pot that.would hold double the » 
quantity. ‘When it grows hot, keep it. ftirring | 
with an iron ladle, and, as foon as it boils, fet it 

on fire with a piece of burning wood. Let it 

burn about half an hour, and then extingnilh the. 

flame by covering the pot. After this, continue 

the boiling, till, by dropping a little of icon a cold 
tile, you find it of a proper confiftence. It is 

common to add crufts of bread, and a quantity of 

‘ onions, in order to deftroy the. greafinels of the 

oil ; but thefe additions are of no ufe. Turpen= 

tine, or litharge, anfwer the purpofe much bet- . 

ter; but thefe ie alfo unneceflary, if the oil be 

of a fufficient age. When turpentine is nfed, it 
mutt be firft boiled almoft to a refin, and poured 
into the varnifh whilft hot. They muft he theo 

boiled together till they are fufficiently mixeds 

To every pound of this varnifh add two ounces - 
and a half of lamp-black; grind them ge 
on a ftone with a muller, and your inks nade. 

See Lewis's Comm. Phil. Techn. p. 371. a 
INK, Rolling-prefs, differs பந்தப் lyf 

printers ink. The varnifh is preparedanithe 1 ame 

manner, but the boiling is not continued fo long; 

becaufe a greater degree of fluidity ig requitite ; 

and the black ufed is vegetable charcoal, imported 

from Germany, called Frankfort blagk. See Lewis's 

Comm. Phil. Techn, py 379. & & 
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nk Bite thetic. எண்ன inks are ii. 
« Te& fluids with which invifible charaGters may be 

traced with a pen; but which, by peculiar appli- 
cations, become legible. 
If we write with a folution of fugar of lead in 

water, or with a folution of bifmuth in nitrous 
acid, the writing will become vifible, either by 
moiftening the paper with a pencil dipped in a 
folution sige of falphur, or by being expofed 
to the vapour of the liver of fulphur, which ex- 
baleen the addition of any acid. This hepatic 
air Ww take effect even through a quire of paper. 
“If we write with a folution of green vitriol in 
water, with the addition of a little’acid, the writ- 

ing may be rendered vifible by a* folution of 

galls. 
If we Write wiih diluted’ vitriolic acid, the 

wi nes will become legible by holding the paper 

     IN, p- gt, 195.—Kirw. Min. 269, 309: 

Kirw. Ef. Philog. 134. 

AISINGL. SS, fh glue: foluble in ட but 

not in fpitic. 
KALI. Gils. wort, is a maritime ioe from 

‘the afhes of which, mineral fixed alkali is obtain- 

ed by lixiviation. See Dr. Weatfon's Chem. Effays, 
ey: க் ௫௦1௦0) றட மாக . நீதம், 

ட
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“KANNE, a Swedifh méafure’ frequent hymen 

tioned in the writings of the chemi of that na~ 
tion, the contents Be which, Ts think, : are-not per- 

feétly underftood in other countries. “In Vol. 1. 

of Bergman's Effays,"p. 119. the tranflator tells us, 

in a note, that the Swedifh kanne contains eight 

quadrants, each containing twelve and - ca half 

Swedith inches: fo that pe Swedith kanne con- 

tains 100 Swedith cubic inches. Now the Swed- 

_ ifh inch is to ours as/12:to 11,733: fo that, as to 

inches, the difference is arifing. The Englith 

pint contains 28,875 eubie inches ;_ thefefore 

three Englifh pints and/a half contain 161,062 

cubic inches, and confequently one inch and.62 

thoufandth part of an inch more than the Swedif 

Kanne. But in Crell’s tranflation of; Scheele’s 

paper on the acid’ of galls (Ann. 1787, Nowa} 

where the kanne is mentioned, the tranflator adds, 

in “parenthelis, by way of explanation, 3 lb.— 
what the Brunfwick pound is I know not Bue i 
know, that the pound of Hamburg is tO our 

avoirdupois pound as 1,c000 to 1,0865 | fratdiffer- 
ence of little confequence. A pint லல! 

water weighs an avoirdupois pound®- therefore, 

if Dr. Crell be right, the Swedifh kagne i is equal 

to'three Englth pints only. But (ரிஸ் Preach 

tranflation of Scheele’s paper (Fournal dePhoifique, 

Yan. 1787) we are told, by the em@nflator, that a 

Swedith kanne is equal: to deuk pintes trois quarts, 

டே ௩80 pints and ghree quarters, “Now the Paris 
a pint
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pint is our quart;, fo that, according to this efti- 
“mate, the Swedifh kanne is equal to five Englifh 
-pints and a half.—The difference of weights and 
meafures in different countries, is a lamentable 
evil as well in fcience as in commerce. 

KAQLIN is a fine clay ufed in making porce- 
lain in China, and now in many parts of kurope. 

Like-other clays, it confifts chiefly of flint, the 

particles of which are particularly fine in Kaolin. 

It abounds in talcofe particles; but, containing 

no oily matter, does not change colour in any de- 

gree of heat. Kirw. Min chap. 7. fp.2. — « 

KARAT, or Carat, or Cardi, a weight ufed 

in eftimating the purity of gold. The karat con- 

tains four grains: thefe grains are, in the Mint, 

called 16ths, each of which is again divided into 

two 8ths, and each of thefe 8ths into two r16ths, 

Gold abfolutlely pure is faid to be of 24 -karats.. 

Standard gold is of 225; that is, gold of which 

twolpatts in 24 are alloy. The French divide the 

karatinto 32 parts; the Germans into 12.—The 

jewellers karat, by which they weigh diamonds, 

&c.Halfo"contains 4 grains, equal to 35 grains 

trogen 
KERMES are little gall-nuts produced by an 

infe€&t on @fpecies of oak in Spain and in France, 

particularly in Languedoc. It was formerly much 

ufed in dying fcarlet. The colour it yields is nat 

fo vivid as that from cochineal ; but it is more 

durable and Jéfsdiable to fpom The wool for re- 
* ceiving 

ஐ
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: ceiving this colour muft be firft prepared by boil- 

ing in bran and water for half an hofr,_and after- 

wards, during two hours, in a folution of alum 

and red tartar. It-is then putinto a bag and left 

to foak for five or fix days, and finally dipped in 

the fearlet vat when boiling. . This vat is a folu- 

tion of kermes in water, in the proportion of 

12 ounces of kermes. to every pound of os fo 

be dyed. 

- KERMES mineral, a) ee pellation given 

to an antimoniated liver of falpfur, prepared. by 

boiling in water crude antimony with vegetable 

fixed Bical” Crude antimony confifts of the femi- 

metal called regulus of antimony, mineralized 

by fulphur; which fulpbur, uniting with the al- 
kali, forms the compound called Liver of fulpbur ; 
which liver; being a folvent for all metallic fub- 
ftances except zinc, faturates itfelf. with the re- 

gulus: but this compofition being foluble in wa- 
ter, but in a very frnall proportion; falls to the 

“bottom as the water cools, in the fortof a 
powder, called in France, poudre des Chartreux, 

and highly celebrated for its medical virtuesy ; 
M,. Macquer, in his Dittionary,* favours us 

with a long differtation on kermes mineral, in 

which, I think, in point of theory, he is wrong.) 

My reafons for this opinion will appear as I pro- 
ceed. 
M.. Macquer informs us, that the kermes, 

which Pennie as the water cools, being over- 
ae: 

e
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charged with regulus, and particularly with fol- 

- phur, contains but little alkali, but that there 

remains diffolved in the water, another part con- 

‘taining a much larger proportion. That the pre- 

Cipitate is overcharged with regulus and fulphur, 
he takes for granted, becaufe Geoffroy boiled the 
{ame kermes 78 times with no other addition than 
water, and always, on cooling the liquor, ob- 

tained a frefh precipitate of kermes. This expe- 

riment, he fays, proves that the alkali transforms 

the antimony into kermes by overcharging itfelf 

with regulus and fulphur, and that but‘a fmall 

proportion of alkali is carried down at each நாட. 

cipitation.— With fubmiffion to the opinion of fo 

eminent a chemift, I humbly conceive, that the 

iver of fulphur is compleatly faturated with the 

regulus of antimony, in the firft decodtion; and, 

that in the 77 fubfequent boilings, nothing was 

“effected, except the folution of a fmall quantity 

of Rérmes in the frefh boiling water, part of which 

it depofites when cold. Liver of fulphur is foluble 

in water in a large proportion; kermes requires a 

‘confidérable quantity of water to diffolve it. 

~ M.;Macquer, to prove that the menftruum 

after the precipitation of kermes, contains a ker- 

mes fuperfaturated with alkali, informs us, that 

M. Baumé, by adding an acid to this menftruum, 

obtained a precipitate of golden fulpbur of antimony, 

-which is a mixture of regulus of antintony with 

-fulphar, and which he tells us, remained diffolv 
in
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in the menftruum, becaufé it was combined with 

a larger proportion of alkali than’ the kermes 

which firtt precipitated.—That Mr. Baumé’s pre- 

cipitate is.a golden fulphur of antimony, I readily 

grant; but | am of opinion, that the kermes re- 

maining in the menfruum, after the firft preci- 

pitation, was, in no refpect, different from the 

precipitated kermes; that it was all the kermes 

‘which the water, when cold, could hold in folu- 

fion, and that the acid caufed the precipitation 

by uniting with the conftituent alkali in the liver 

ef fulphur, and confequently decompofing ae 

therefore the fulphur and the regulus fall to the 

bottom. ‘ ere 

‘This famous kermes, the French chemifts tell 

us, fhould be well wathed, fo that it may not in 

any degree be foluble even in boiling water. If 

that were pofiible, it would then be a very preca- 

tious medicine, and fo in fact it is, as its folubi- 

lity in the prime vie, and confequently. its ac- 

tivity, mutt depend in a great meafure on the acid 

in the ftomach of the patient. 

KUPFER NICKEL is an ore of the femimetal 

called nickel, of a bright orange colour: it is 

very heavy, and generally covered with a green- 

ith. eforefcence. It contains fulphur, arfenic, 

cobalt, and iron, A ftegulus may be obtained by 

melting the ore, after long roafting, with thrice 

its weight of black flux; but this regulus is ftill 

combined with fubfkances above mentioned, fram 
which 

யா 
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which it may be Ok feparated ; but the pro- 
cels i is laborious, See Bergman's திம vol, lis. 
LABORATORY, 0255) 
-LAC-AMMONIACI, according. to the Lon- 

don Difpenfatory, is made by triturating 2 drams 

of gum-ammoniae with half a pint of fimple 
penny royal water, till it becomes an empulfion. 

LACCA, improperly called gum-iac, is a kind 
of red wax brought from the Eaft Indies, fuppofed 
to be the fabrication of certain infects. It. is 
called feed Jac, or foell lac, accordingly as it is 
differently prepared. It is fometimes -ufed. for 
dying fearlet, and alfo as a pigment; for which 
lat purpofe nothing more is required than to boil 

. the ftick lac in water, and.to reduce the colour 

to an extract by evaporation. . Its principal ufe is 

for making fealing wax. It is alfo ufed for lac- 

quering tin or brafs. The varnifh for this pur- 

pofe is prepared by diffolving feed lace in highly 

rectified {pirit of wine, and afterwards giving it 

the colour required, by diffolving in sie. tingture 

a Certain proportion of gamboge aed annotto. 

LAC LUNZE, is a very white clay faturated 

with aerial acid; therefore it effervefces with 

acids. It is commonly found in fmall cakes, and 

has much the appearance of chalk. It has been 

generally confounded with a loofe calcareous 

earth found in the fiffures of racks, called mineral 

agaric. \ts fpecific gravity ts, aceording to shre- 

ber, 1,669. Kirw, Min. p.1. chap. 7. ம, ர. 
Aa LAMP,
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LAMP. Argand’s, a oon ingenioys. contrivance 
on the principle of a wind-furnace, and fo con- 
ftruéted that the air, which ruhes in throu; | the 

circular grate at the bottom, pafles through the 
middle 3 the burning wick, which is a thin: cir- 

cular cotton paper. ல டட know that i in- 
flammable bodies, when "Tindled, burn only i in. 

the .part which is in contact with the air, confe- 

quently at the furface ; and that the fmoke ofa 
common candle or lamp, is part of the oil and 
wick iffuing from the centre of the flame, vola- 
tilized but not burnt, becaufe the eombuttion is 
complete at the furface only. Now the wick of 

Argand’s lamp being all furface, there can be no. 

fmoke, and the heat and light muft neceffarily be 
confiderably increafed. Thefe lamps are of great 
ufe in many chemical operations. 

LAPIS LAZULI, an opake ftone a a Gne 
blue colour, frequently ftreaked with yellow. It. 
is a flint combined with a blue martial Auor, and 

a fmall proportion of gypfum, Ina {trong fire it - 
melts per _/e into a whitih meee Kirw. Min. 
chap. 8. p.1.-{p..9. 

LAVA isa ftone of volcant€ origin. There 
are two diftinct fpecies of lava; one of whieh is 

a compofitiop of calcareous earth, with about 
four times its weight of flint, and one third of 

iron. It is of various colours, of a glafly appear- 
ance, and eafily melts per 2. The other /pesies 
confifts of clay, flint, and iron, in different pro- 

portions,
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portions, withy generally, alittle lime, Of this 
latter fpecies Bergman diftinguifhes three varie~ 

ties, viz. பிக compat, and vitreous. See 

Bergm. on Volcanic Produétions. Kirw. Min. pe 
chap. 7. fp. 13. chap. 8.:fp. 20. 
LAVENDER firit of, is, according to the 

‘London Difpenfatory, made by diftilling a pound 
anda half of lavender flowers with a “gallon of 

brandy, in balneo marie: but lavender water fold 
by the perftimers, is ufually made by mixing one. 
ounce of oil of lavender (which is impested 

cheaper than it can be made here) half an ounce 
‘of oil of rofemary, one or two drops of oil of cin- 
namon, with agallon of proof fpirit. 

LEAD, p. 85, 194. Kirw. Min. p. 2. chap. 7. 
LEATHER mountain, is confidered by natu- 

ralifts as a variety of afbeftos, from which it dif- 
fers only in texture and colour, which is white, 

or yellow, or brown, or green, or black. It is 
compofed of more than half fint, about one fifth 

of mild magnefia, a tenth of mild calcareous 

earth, with fome clay and iron. It is fo light as 

to fwim upon water. Kirw. Mine p. 1-ichap. 6. 

Sp. 3. ’ 
“LEMON. | The acid juice of this fruit poffef 

fes the general. properties of vegetable acids; it 

differs, லக்கி from vinegar, and from the 

acid of tartar, in being an immediate vegetable 

produétion without Evenidataniaht “The rind con- 

tains an effential oil obtained by diftillation with 
A a2 water, 

ம
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water. It is called sie of” oe and i Is gene 
rally imported from the fouth of Europe. > 
LEY, or foap- leys, is prepared by boiling equal 

parts of fixed alkali and quicklime i in water, It | 
is cauftic, becaufe the alkali is deprived of its 
aerial acid by the quicklime, When M, Macquer 

_wrote in his Dictionary the article under Ley 
(cauftic) he was yet unacquainted with the caufe 
of caufticity. This feems very furprizing, when 
we recollect how long ago it is fince every ftudent 
of chemiftry in this ened has been perfectly 
familiar with the properties of fixed air. 

- LEME, p. 63. alfo Dr. Watfon’s excellent ae 
fay on Lime, vol. il, 

LIME-WATER is a folution of னை. in 
water; for water will diffolve about one feven 
hundredth pare of its weight of lime; that is, 
calcareous earth deprived of its aerial acid by cal- 
cination. Lime-water therefore cannot be made 
ftronger by any additional quantity of lime after 
the water is faturated.. The white fcum whicl- 
forms on the furface of lime-water expofed to the 
air, is mild calcareous earth; that i is, lime which 
has recovered its fixed air frdm the atmofphere,. 
This earth, not being foluble in water, falls to 
the bottom, and a fag pellicle is formed on the 
furface, which alfo fubfides in its curn, till all the 
lime is precipitated, and the water becomes per- 
fectly infipid. Monf, Baumé (whom I have fe- 
veral times had the honour to mention; who) 

being 
ம்
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being a chemift of confiderable fame, merits par~ 

ticular attention, efpecially when he is wrong) 
tells us, that the cream of lime is a faline fub- 

ftance, poffefling the general properties of falts 5 

் eonfequently it is foluble in water. He tells alfo, 

with equal truth, that on examining a portion of 

_Jime that had been kept in a bottle during 15 

years, the cork of which having loft its elafticity, 

admitted the external air, he found, upon treating 

it with water, that indeed no heat was produced, 

becaufe its half-combined fire had been gradually 

diffipated ; but that it communicated to the water 

as much of its faline matter, as an equal quantity 

_of freth quicklime would have done. Now, from 

Dr. Watfon’s ‘experiments related in the Effay 

above quoted, it appears, that lime in contact 

with the atmofphere faturates itfelf with fixed air 

in lefs than a month, it is therefore evident, 

either that the battle was clofe ftopt, or that no 

faline matter was diffolved in the water. What 

pity it is that men of fcience fhould fo frequently 

faffer ambition to warp their experiments to a fa- 

yorite theory ! 

“LIQUOR of fints, is a folution of flint in wa- 

ter by means of an’ alkaline falt. Flint is info- 

Juble in any acid except that of fluor; but when 

fufed with three or four times its weight of fixed 

alkali, it becomes perfectly foluble in water. In 

this procefs it is neceflary that.the crucible fhould 

be large, and that the mixed powder fhould be 

A a3 dropped 
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confequence SF a ள்ள. attraétion tet 6 ie 
acid and alkali. M. Baumé pofitively afferts, 
that by precipitating this filiceous earth, fror 
liquor of flints, with vitriolic acid, he prod 
real cryftals of alum ; ; and that he repeate 
experiment with a variety of vitrifiable ea 
and always with the fame refult. Every fin 
in chemiftry knows this to be impoffible ; த் 

complete the abfurdity, he tells us, in 0 
page, that alum isa felenites with a bafis o 
fiable earth, compofed of equal parts of 
ceous earth and vitriolic acid. eae 

LIQUOR, /moking, of Libavius, is prodaced. 
by diftilling in clofe veffels, a mixture: of corro- 

- five fublimate, and an amalgam of tin’ with 

crude mercury., The proportions preferibed by,» 
M. Baumé, and by M,. Macquer,are very different. 

The laft of thefe chemifts mixes four parts of tin, 
with nine of fublimate ; 3 the firft, in the propor- 

tion of five to twenty. The crude mercury is of. 
no other ufe than to fave the trouble of pulver- 

izingthe tin, M. Baumé direéts the retort to be. 
placed in a fand-bath; Mr. Macquer, in a réver- 
beratory furnace. A finoking {piric paffes into, 
the receiver, and at the end of the diftillation, a 
thick concrete, called butter ao tin. Thefe gen- 

‘tlemen,
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tlemen agree in the explanation of this proces. 
They tell us that the marine acid in the fubli- 
mate, preferring tin to mercury, quits the latter, 

and, combined with the tin, rifes in whire fumes, 
which condenfing in the receiver, conftitute the 
fmoking liquor of Libavius. This explanation is 
true as to the fact; but the caufe, 1 think, they 

did not underftand,’ That we may comprehend 
this matter right, we muft remember, that cor- 
rofive fublimate confifts of the calx of mercury 
and marine acid; tin, of a metallic calx and 
phlogifton’. Now I conceive that, in this pro- 

cefs, a double attraction takes place: the two 
compounds decompofe each other; the acid unites 
with the-calx of tin, and the phlogiften with the 
calx of mercury; for the tin carried over in the 

fuming liquor is not tin in its metallic form, but 
the calx of tin; and the mercury is actually re- 

vived. So far, 1) think, we ftand upon firm 

ground. But this /moking /pirit ts found to pofle& 

the fingular property of producing marine zcher 

in diftillation with fpiric of. wine; which ether 

cannot be obtained by means of marine acid, as 

is vitriolic aud nitrous ethers by diftillation with 

vinous fpirit. This fact is much more difficult of 

‘explanation : however, 7 arduis, &c. Inthe ge 

neration of ziher, probably the fpirit of wine is 

deprived of a part of its phlogifton by vitriolic or 

nitrous acid, both which, when highly concen- 

trated, attraé&t that principle with great avidity. 

; Aa4 The
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The marine acid cannot stake phipgifton from: 

fpirit of wine, becaufe it holds phlogifton as a 
conf{tituent principle ; therefore with this acid no 

zether 1s produced. But the liquor of | Libavius 

with fpirit of wine produces zther; and hence 1 ன் 

prefume that this fmoking liquor, is dephlogitti- 

cated marine acid, and which was dephlogifticated 

in the procefs by the calx of mercury, which. nQt 

finding a fufficient quantity in the fmall propor- 

tion of tin, took what was farther wanting to its 

faturation from the acid, the union of the acid 

with its conftituent phlogifton being broken by 

the attraction of the calx of tin to its acid pria- 

ciple, and of the calx of mercury to its phlogifton. _ 

In refutation of this hypothefis, I fhall be told, 
that marine ether has.been actually produced 
without this fmoking fpiri. I do not deny the 
faét ; but 1 am not convinced that the marine acid 
was not dephlogifticated in the procefs, 
LIQUOR (mineral anodyne) of Hoffinan. This 

German phyfician, not having left behind him 
his receipt for making this famous anodyne liquor, 
which is not in the fmalleft degree anodyne, we 

know nothing certain either of the ingredients or. 

their proportion. Some writers tell us, it was 

made by diftilling nitrous acid with fpirit of wine, . 
and adding to the liquor thus obtained, a fmall 
quantity a oil of cloves. If this be true, it was 

a kind of nitrous ether, or rather /weet /pirit of 

nitre. But, in the chemical dictionary we are 
told,
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told, that it,is made by mixing an ounce of the 

fpirit which rifes firft in the diftillation of vitriolic 

ether, with the fame quantity of the zther which 
follows, and twelve drops of the oil which rifes 

after the ather has paffed. If this be the proper 
receipt, this anodyne liquor is no more than the 

Spiritus vitriol: duleis of the (1005. ள் 
_ LITHARGE, p. 85. This femi-vitrification 

of lead is uled. in various arts, and is generally 

purchafed of the refiners. It is the calx of lead, 

mixed with parts of other fcorified imperfect 

metals, that floats on the furface of filver in cupel- 

lation. ‘The difference of colour is chiefly owing 

to the different degree of heat it has fuftained. 

- LIVER of autimony, is antimony deflagrated 

with an equal weight of nitre. Jtis the crocus an- 

timonii of the London Difpenfatory. 

LIVER of arfenic, isa combination of fixed al- 

kali with white arfenic. It is made by faturating 

a ftrong folution of the alkali in water with 

powdered arfenic ; to what purpofe | know not.” 

LIVER of fulphur, is a combination of fulphur 

with fixed vegetable alkali. It may be made 

either by melting equal parts in a crucible, or by 

boiling fulphur in a {trong folution of fixed alkali 

“in water, filtring and evaporating to drynefs. 

The firft of thefe methods is moft expeditious, 

and therefore generally ufed. This combination 

M. Macquer confiders as an obvious example of 

his generdl rule, “* that compounds partake of 
the
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the properties of the fubftances of விற்கு they are 
compofed. கடர 19௦018 rather have « con fidered i it as 

an example of the contrary. M. Macquer i is alfo 
miftaken in fuppofing that the hepatic gas which 
iffues from the liver of fulphur, when heated, or 
when decompofed by an acid, is the phlogifton 
of the fulphur feparated from the vitriolic acid, 
in confequence of their power of adhefion being 
weakened by their combination with the ணி, 
This gas appears from Mr. Kirwan’s experiments, 
to be real fulphur vwlatilized by heat. Another’ 
of M. Macquer’s axioms is, that ‘ the lefs fimple 

any bodies are, the lefs ftrongly they are capable 
of adhering to other bodies.”—And he produces 
as an example of this truth, the feparation of the 

alkali in liver of fulphur by a weaker acid, from 
the fulphur which contains a ftronger. Now this - 
is certainly no example; for the பக. acid in 

this inftance, feparates the alkali from the fulphur, 

and not from the-vitriolic acid, with which, as an 

acid, the alkali 18 not at all united, 
LIXIVIAL /alts are fixed alkalis obtained by 

Ijxiviation ; z e. by wafhing vegetable afhes pe 

water, and fabfequent evaporation. 
LIXIVIUM. Ley. Itis a folution of fused 

alkali in water, rendered cauftic by quicklime. 
Tt has lately been much ufed as a medicine for the. 
ftone, confiderably diluted in veal broth, or other 

vehicle. This ley is generally made with equal 
weights of potafh and quicklime, Boiled with, 

அமெ
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gbout a 1 third of its meafure of oil, it’ coagulates 
into foap, which: i is pure or impure ட to, 
the oil employed. 
LOGWOOD communicates to water, in feveral 

hours boiling, a dark blue colour. This decoc- 
tion is ufed in dying woollens black; which co- 
Jour, without logwood, has a difagreeable brown 
tinge. The wool, or cloth, being firitt dyed blue 
with indigo or bea: is boiled in a folution of 

galls, and afterwards in the logwood-decoétion, 

with a proper quantity of copperas. The pro- 
portions are for a hundred pounds of wool, 
30 Ib. of logwood, 5 lb. of Copperas, and 5 Ib. 
of galls. 

L.ogwood is alfo a principle drug in ee hats. 

A hundred pounds of this wood, with 12 1b. of 
gum, and 6 lb. of galls, is boiled, in a fufficient 

quantity of water, for fix hours. Six pounds of 
verdigrife and ten of green vitriol are now added, 
and the liquor kept அன்பற்ற 8111 ௨6 1ரஜாசம்1- 

ents are diffolved and properly diffufed. Twelve 

dozen of hats, on their blocks, are then put in 

and kept down by crofs bars about an hour. They 

are now taken out, and the fame quantity fupply. 

their place in the dye, whilft the firft parcel are 

airing; and thus they are alternately dipped and. 

ea eight times: the liquor being each time re- 

frefhed by a lefs quantity of the fame ingre- 

dients. 
LUMI-
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LUMINARY, pocket. A {mall tin box con- | 

taining a few matches, an iron pin, a bit of wax 
candle, and a little bottle filled with phofphorus.. 
When you want to produce a light, you plunge 
the match into the bottle, fo as to caufe a flight 
fri€tion againft the phofphorus. The ufe of the 
iron pin is to rub the phofphorus a little harder in 
cafe it does not immediately light the match. 
The method of fafely putting the phofphorus into 
the bottle, and of giving it the property of burn- — 
ing as foon as it comes in contaé& with the exter- 
nal air, is as follows; take-a cylindrical piece of 
phofphorus, and, having wiped it dry with a bit 
of old linen, cut it longitudinally into four, fix, 
or eight pieces, according to the fize of the phof- 
phorus and the neck of the bottle; which bottle, 
being now filled with phofphorus, muft be left 
open for three or four hours, more or lefS, ac- 
cording to the temperature of the air. By degrees 
the phofphorus will lofe its tranfparency, and af- 
fume a yellow or red colour. Now ftop the bot- 
tle, and your pocket-luminary is fit for ufe. The 
procefs may be fomewhat accelerated by blowing 
into the bottle after the phofphorus is init. 

There is another method of preparing this lu- 
minary, by putting the phofphorus into the bot- 
tle moift, and expelling the water by heat: but 
this operation is attended with fome danger, For 
the preparation of phofphorus, fee Pha/phorus. 

LUNA 

©



> L U N A, 382 

LUNA CORNEA, is a combination of marine 
acid and filver. It is called Juna, becaufe 1 in the 
fanciful days of alchemy, they give to filver the 
name of the moon, and cornea, becaufe this com- 
bination, expofed to a hot fire; melts into a horn- 
like fubftance, as chemifts report. 

_ மிப ௪௪ 727722 16 produced by diffolving filver 
in nitrous acid, and precipitating with the marine; 
for though this imetal diffolves much more readi- 

_ ly in the former, yet it prefers the latter to,every 
other menftruum. Margraaf, Baumé, and other 
‘eminent chemifts, have taken great pains to dif- 

த the beft method of reducing this calx of fil- 
‘ver. Some tell us, that diftillation of an amal- 
oa with mercury, will do the bufinefs: others 

fay, the filver may be reduced by fufion with 
fixed alkali. Lunacornea is, to the beft of my 

knowledge, of no other ufe than to filver the dial- 

plates of clocks, which is done by mixing it with 

fea-falt and tartar, and rubbing the mixture on 

- the brafs plate previoufly heated. 
LUTE. In various chemical operations it is 

tieceffary to cover the juncture of the two vefiels 
employed, fo as to prevent the exit of the volatile 

matter produced in the procefs. The plaftic 

compofitions ufed for this purpofe, are properly 

ealled /utes, But this term is alfo applied to the 

fubftance with which glafs retorts are covered, to 

‘enable them: to faftain a violent degree of heat ; 

ae not improperly, becaufe the fame compofi- 
tion
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tion is frequently applied to both: ufes. Such 

variety of compofitions have been recommended 

by different chemifts, that one would imagine 

any thing capable of forming a பட்ஸ் சர would 
 anfwer the purpofe. 

For fecuring the juncture me hats veel, shen : 

the vapour to be confined is mere water, flips of 

wet bladder, or of paper, or of linen dipped in a 
thin pafte of flour and water, is fufficient. 

A lute of greater fecurity is compofed of quick- 

lime made into a pafte with whites of egos. 
A fat lute, for the retention of very. மர்டர் 

vapours, 15 made by beating in a mortar dried 
clay finely powdered and fifted, with drying lin= 
feed oil, fo as to form a pafte, which, when ap-- 
plied to the junéture, mut be covered with flips 
of linen dipped in the lute laft mentioned. 

A jute for coating the outfide of glafs retorts; 
may be made by பரப clay with horfe-dung, or 
with seine parts of Brick- duft ard clay beat up 
with cow’s hair. 

In chemical operations where elaftic fluids are — 

to be confined; a lute compofed of powdered, 

lime mixed with liquid glue; or equal parts of 
clay and fand, will ரல் the purpofe: 

The cracks in glafs chemical veffels may be ef- 

fectually fecured (if Doffie is to be depended 
upon) by a mixture of grated Suffolk cheefe, with 

an equal quantity of - quicklime and flim, milk, 
fpread on a flip of linen. : 

MACE 
©



_ MACE is the membrane which immediately 
covers the fhell of the nutmeg. Diftilled with 
water, it yields an oil more’ volatile than that 

from nutmegs, and by exprefion an oil moré. 
fluid. Spirit of wine, by infufion, exeracts all its 
flavour and virtues.» 

“MACE, oil of: There are three forts of oily 
fubftances fo called, but which are really obtain- 

ed frorn nutmegs. That which comes in jars 

from the Eaft Indies is the beft. Iris a thick oil 

of the colour and {mell of maces The fecond fort; 

which is in the form of flat cakes, comes from 

Holland, and is confequently adulterated. Thé 

third fort, Dr. Lewis fays, is a comipofition of 

fevum, palm oil, 88௦. flavoured with oil of 
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- MACERATION. In chemiftry, by macerd- 

tion is properly meant the fteeping of a folid body 

sn a fluid, warm or cold; with an intention to 

fofcen it. M: Macquer confines maceration 08. 

cold water, that being the only difference, he fays, 

between maceration and digeftion. Now | coa- 

ceive, that this is vo¢ the diftin€tion between thete 

two operations. Digettion, jt is true, always 

fuppofes heat; but I can with equal propriety, 

- order an herb ta be macerated'tn cold or in ware 

water. The diftinction between digeftion and 

maceration is, that in the firft there is an inten- 

tion to impregnate the fluid; in the Jatter, no- 

thing more is meant than to foften the folid, fre- 

: quently 
ஸ் ல் 

ட 
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quently asa preparative to a fubfequent proces, 
In the Cyclopedia we find three different fignifica- 
tions of maceration, all which are evidently wrong. 
Firft, he tells tis; it is the operation of difelving 
a folid body in water: fecond, it is infufion in 
order to a folution of the principles of ‘the body - 
infufed: whird, it is dégefion in the heat of ‘the 

fun. : mt pees 
MADDER is a root ufed in dying. To wool, 

previoufly boiled with tartar and alum, it gives 
4 permanent, but not avery bright, red. The pro- 
portion is half a pound of madder to each pound 
of wool. © Mixed with a fmall quantity of co- 
chineal ic produces what dyers call a half f{carler. 
Blue cloth; prepared as ufual with alum and tar- 
tar, and then dipped in the madder-vat, becomes 
black, with fomewhat of a brownith tinge. 
Linen or cotton firft ftained yellow by a folution 
of iron in four {trong beer, receives a purple, al- 
moft black, from a decoétion Sf madder; or a 
light purple, if the yellow ftain was light; or, if 
prepared with a folution of alum and fugar of lead, 
a red colour, - 

M. Margraaf, of Berlin, produced a fine red 
lake for the ufe of painters, by boiling two ounces 
of madder with the fame quantity of alum, in fix 
quarts of diftilled water, and precipitating with a 
clear folution of falt of tartar. 

If fowls or pigs, &c. be fed with madder, their 
bones will in a little time be dyed red: 

212-
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~ MAGISTERY, , A ?*word frequently ufed by. 
ancient chemifts, but without any determinate 
meaning. Mz. Boyle defines it, a.body converted 

by fome additament, into a body of a different: 
‘kind ; as iron into yitriol, &cc. Some have called 
‘refinous ‘extracts, and calcareous earths, by this 
ridiculous name; but itis more generally applied 
to metallic precipitates. At prefent it feems con- 

‘fined to bifmuth, benzoin, and tin. » 44 - 
‘ MAGISTERY of Bifmuth, is the calx: of this 

femi- metal precipitated: from its’ folution in nit- 
tous acid by the addition, of water; for |nitrous 
acid diluted with water cannot hold. bifmuth in 
folution: This calx may alfo be precipitated by. . 
alkaline falts; becaufe acids prefer alkalis to 
metals ; but the precipitate obtained by means of 
fixed alkali; is notquite fo white as that procured 
by precipitation with water: ‘« The caufe of this 

(fays M. Macquer) is. that the .calx of bifmuth 

very eafily recovers its phlogifton: ‘alkalis, how- 

ever pure, always contain fome fuperabundant in- 

flammable matter, and apply it to the metallic 

calces which are precipitated.” Chem, Diét.—lf 

it were not-for the pun, I fhould call this a pre- 

cipitate conclufion:, It feems very extraordinary, 

that fixed alkali; containing. fuperabundant in- 

flammable matter, fhould, when laid, on.a red- 

hot iron, exhibit neither flame*nor fmoke; nor$ 

in any other experiment, thew the leaft fign of in- 

flammability, The truth is, that in» this preci> 
Bb pitation 

௯.
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pitation of bifmuth with allalis, there is no phlo- 
pifton inthe cafe. If cauftic fixed alkali be ufed, 
the alkali unites with the acid, and the ealx falls 
down, combined with water only : sap mild alkali, 

a double attraction takes place; the acid com- 
bines with the alkali, and the fixable air with the 

calx. If an hundred grains of bifmuth were dif- 
~ folved, the calx precipitated by water will weigh 

113; with cauftic mineral alkali, 125; with mild 

mineral alkali, 31jo. But if, according to 

M. Macquer’s hypothefis, the bifmuth be preci- 
pitated by a fubftance fuperabundantly loaded 
with phlogifton, how comes it to pafs that the. 
precipitate is a calx, and not the .metal re- 
vived? 

_ The principal ufe of this magiffery is to daub 
upon the necks and faces of fine ladies, to hide a 
brown fkin. 
MAGISTERY of. ன் See Milk of Rofes. 
MAGISTERY of Tin, ts a white powder pre- 

cipitated, from a folution of this metal in vitrio- 
lic acid, by volatile alkali. It is ufed only asa 
cofmetic. 

MAGNESIA alba, p. 67, 253.—alfo Bergm. 
Effays, vol. i p. 423. Magnefia (we are told by 
M. Macquer) is nothing elfe than a very much 
‘divided caleareous earth—‘* which by calcination 
‘aequires the properties of quicklime.’” — His 
tranflator fets him Fight ina note, and M.. Mac- 
quer himfelf appears, in the laft additions to his 

dic- 
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diidnaty, to have difcovered the truth and im- 
portance of Dr. Black’s fy ftem, for want of which 
difcovery he had been fo frequently mifled. 

_ Magnefia alba obtained by art, for it is never 
an uncombined natural produétion, confifts of 

about half earth, one quarter aerial acid, and the 

other quarter of water. Foffils containing this 
earth in a notable proportion, conftiture the mu- 

riatic genus in’ Mr. Kirwan’s admirable fyltem ; 

they are thefe: /puma maris, freatites, foap-rock, af- 

தீத், ரம, Serpentine, venttian talc. From 

fome late experiments, the earth of magnefia ap- 

pears to be a confticuent principle of mineral 
alkali. ல 

~ MAGNET. An ore of iron, its attraftion to 

which metal is well known. Its chemical proper- 

ties have not been accurately examined. 

MALT is grain, of any kind, in a ftate of be- 

ginning vegetation. Barley is the grain com- 

monly ufed in this kingdom: it is made to vege- 

tate, germinate, or {ptout, by foaking it in water 

for two or three days, till the grain is confider- 

ably fwelled: it is then fpread to drain, and fre- 

quently turned ; after which it is thrown up in 

heaps to heat, and finally dried on a kiln. By 

this procefs the grain acquires a confiderable de- 

gree of (weetnefs ; that is, a faccharine matter 15 

generated, which, by fermentation, produces a 

vinous fpirit. Ale and beer are, in fact, malt- 

wines, which, by diftillation, yield the fame ar- 

ட் Bb2 dent
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dent fpirit as that which® i is obtaine _from w 
made by fermenting the juice of he grape 2. 

{pirit differs from rum or brandy in flavou 
which flavour being loft i in farther reé ப்ர ation, 
the alkohal, or ர of wine, ‘obtained ‘from any 
of thefe, is in, compofition 2 and chemical Pee 
ties precifely. the fame... 

_ MANGANESE, p. 1125, 202. This mineral 
contains a very fmall proportion — of phlogifton, 
and is therefore fingularly ufeful in dephlogifti- 
cating the marine acid, in which it is entirely fo- 
luble.. A very complete effay on manganefe the 
reader will find in Scheele’s Effays, trentlated. into 
Englifh, p. 67. See alfo Kirw. Min. Part 4. 
chap, 15. Fe oe arte Se eer 
MARBLE. Marbles are calcareous ftomes 

capable of being polithed,. They are of various 
colours, .and , are varioufly combined with other 

earths, and frequently with iron. The fpecific 
gravity of marble is about 3,7. Kirw, Min. 
calcar. gen. 
MARCASITE. Every glittering ore or py- 

rites, has been commonly called marcafite. Wal- 

lerius includes under this demination, fuch py- 
rites only as have a regular form. Mr. Kirwan 

confines it to a white, grey, or bluifh-grey py- 
rites, in which iron is mineralized by fulphur and 
arfenic..- It may be analized by digeftion in ma- 
rine acid, to which fome nitrous acid muft be 

te தாக 
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gradually added, to prevent the deftraction of the 
folphur. Sines 
MARL is a mixture of chalk and elay; or, to 

{peak in the language of chemiftry, of calcareous’ 
and argillaceous earth; which argillaceous earth, 
it muft_be remembered, confifts of at lealt half 

flint. Marl, which contains 50 per cent. or more 
of chalk, is of the calcareous genus; iflefs, it is 

called argillaceous marl. The firft of thele effer- 
vefces with acids, burns to lime, and vitrifies in 

a ftrong heat, If marl be found to lofe 16 parts 
from too by folution in any acid, it belongs to 
the argillaceous genus: the matter loft is aerial 
acid. Kirw. Min. chap. 6.& 7. All that has 
been formerly written on this fubject, fyftematical- 
ly, merits no attention.—The great Dr. Johnion 
in his wonderful Ditionary of He Englifh Jan- 
guage, tells us, that ‘© marl isa kind of clay 

which is become fatter, and of a more enriching 

quality, by a better fermentation.” Poor pole 

fon knew nothing of the matter: he copied this 

ftuff from Quincy, who was as ignorant of natural 

hiftory as himfelf. From this, and from many 

other examples in Johnfon, I fhould conclude, if 

I were not myfelf now in the very act of writing a 

Lexicon, that no man fhould dare to compile a 

dictionary, even of words, who does not pof- 

fefs a confiderable degree of univerfal know- 

ledge, 
Bb 3 MARS,
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.MARS, in chemiftry, and i in pharmacy, means 

iron: thus, mars faccharatus is iron filings covered 
with fugar by boiling them together: mars : Jolu- 
bilis is iron filings ground with tartar into a fine 
powder, &c. 
MASTIC is a refin foluble only in ‘fpirit of 

wine. Iris ufed as a yarnifh. 
MaTRASS is a globular bottle with a long 

neck, called alfo a dolt-bead. It is ufed in vari- 
ous chemical] operations, but particularly for di- 
geftion. 

MATRIX applied to ores, is ae ftone or 
earth in which they are found enveloped : from 
thefe the ores are feparated either by mechanical 

or chemical means, appropriated to the nature of 
the matrix and of the ore. 

MATT, in fmelting of ores, is that’ mafs of 
metal which feparates from the fcorea in what is 
called crude fufion; that is, fmelting without 

previous roafting. This matt contains fulphur 

combined with the regulus, from which fulphur 
it muft be freed by repeated roafting, previous to 
the fecond fufion.” 
MATTER, p. 1, 
MEASURES unfortunately vary, not only i in 

every country, but often in different provinces of 
the fame country. An a chemift fhould 
know that 

An Englith wine pint contains one pound of 
diftilled water, and meafures 28,875 cubic 
‘Inches, 

A French  
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A French pint'is two,Englith pints. © 
A Scotifh pint contains 109 cubic inches; 
The French chopine is the Englifh pint. 

The demi-/etier is the Englith half-piat. 
The potgon is the Englifh quarter of a pint, or 

four Paris ounces, which differ only in the 

proportion of 63 to 64 from our Troy ounce. 

See the word Kanne. ’ 

Air, or gas, of what kind foever, is meafured 
by cubic inches; that is, the cylinder in which’ 

the air is confined, meafured internally from the 

furface of the water or mercury, to the roof, con- 

tains fo many cubic inches. Cylindrical veffels, 
which are generally ufed for this purpofe, are very 
eafily meafured, by the following rule: multiply 
the area by the perpendicular height. Now the 

area is found by multiplying half the diameter by 

half the circumference, which is tq the diameter 

as 22 to 7 nearly; or {till nearer, as 100 to 314. 

But, by way of example, to ufe {mall numbers, 

and to. avoid fractions, we will take the diameter 

to the circumference as ¥to3. Our cylinder we 

will fuppofe is 18 inches deep, and its internal 

djameter is exaétly 8 inches= its circumference 

therefore is 24 inches, half of which being mul- 

tiplied by 4, which is half the diameter, gives 48 

for the area, and 48 multiplied by 18, the depth 
of the veffel, gives the number of {quare inches 

= < : ம் ௩, 86 ம 

_ of gas contained in the cylinder, viz. 864 

2 ( $0 4 412114



76 MENS TRU UM. 

MENSTRUUM is the fluid i in. which a folid 

body is diffolyed: thus water is a menttruum for 

falts and gums; fpirit of wine for refins, &¢c. 

MERCURY. Quickfilver, Ps 81,193. — a 

MERCURY, philofophical, or rather alchemical. 

The ancient chemifts, or’ 422214, make frequent 

ufe of the word mercury in their writings, evi- 

dently without knowing what they meant. 

MERCURIFICATION is an operation: by 

which the alchemifts pretended to extraé&t from 

other metals the mercurial principle, or to tranf- 

mute them into mercury. This nonfenfe 1 is ante 

out of date. 

METALS, p. 69. Kirw. Min. PLA chap: ர்: 

MICA. Authors have almoft univerfally con- 

founded mica with talc, from which however it 

differs effentially. Talk is a compofition of mag- 

nefia, flint, and clay, and is foapy to the touch. 

“Mica is not foapy to the touch, and, befides con- 

taining a lefs proportion of magnefia, has in its 

compofition about 14 parts in 100 of calx of iron. 

It is of various colours; its texture is always fealy; 

it does not effervefge with acids becaufe the mag- 

nefia is pure; but after calcination with fat 

times its weight of fixed alkali, it effervefces vio- 

lently, the magnefia being now faturated with 

aerial acid fom the alkali. ‘The colourlefs mica 

is fufible with borax, and the coloured melts per 

/e ina very ftrong heat. 

  

    

In



> 

வ ட? உடு 
“In the Chemical, Dittionary, there is a note to 

mica (a word omitted by the author) in which we 
are told, that it is neither a calcareous, filiceous, 

‘argillaceous, nor gypfeous earth. Very true: 
but it is a mixture of the three firft wich a little 
iron. As to gypfeous earth, the writer of the 

note knew very well that itis calcareous earth, and 

nothing elfe. 
“MILK. Authors tell us, that milk is an ani- 
mal emulfion: that is, milk is milk. I fuppofe 

they meant to fay, that emulfions are artificial 
milks. “Emulfions, we know, are made by mix- 
ing, in a mortar, oil, mucilage, and water; or, 

by grinding, with water, feeds that contain the 
other two ingredients. But the conftituent parts 
of milk are, butter, cheefe, fugar of milk, fome 

extraCtive matter, common falt, and water. Thefe 

conftituents may be farther analized. 

[tis well known that any acid added to milk, 

with the affiftance of heat, will produce a perfect 

feparation of the curd or cheefe.— Why ?>—Be- 

caufe a part of the acid combines with the curd, 

and this compound requires nore water for its fo- 

lution than is contained in the milk. 

About a tenth part of this cheefe is an infoluble 

earth, which is the univerfal animal earth, con- 

fitting of phofphoric acid fuperfaturated with 

lime. ; 

The whey of milk contains an effential fale, 

animal earth, fugar of milk, marine acid het 

pete bine 
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bined with vegetable alkalk, fome mucilage, and 

the acid of milk. Two of thefe conftituents of 

whey may be obtained feparate in fufficient ~ 

quantity, viz. the fugar and the acid of milk, 

To feparate the fugar, nothing more is required 

than to evaporate the whey, previoufly clarified 

and filtered, to about one fourth, and then to fet 

it in a cool place to cryftallize. This is fugar of 

miik, which may be refined by two or three times 

redifiolving and eryftallizing. To obtain the 

acid, a much more troublefome procefs is necef- 

fary, Firft, the milk mutt ftand a fortnight, and 

the four whey be then feparated by filtration. — 

This whey muft be evaporated to about an eighth, 

and again filtered. To feparate the animal earth, 

the four whey muft be faturated with lime, then 

filtered, and the lime precipitated by the acid of 

fugar, Now, in order to get rid of the fugar of 

milk, with the other heterogeneous matter, the 

fuid muft be evaporated to tke confiftence of 

honey, and then diffolved in highly rectified fpirit 

of wine, which, being feparated, by diftillation 

from. the acid of midk, leaves it in the retort per- 

fectly pure. See p.§2. knee 

Belides this acid thus obtained from four whey, 

another acid may be extra€ted from the fugar 

above mentioned, by the following proce{s.— 

‘Take any quantity of fugar of milk; put it into 

a large retort, and add five times its weight of 

diluted nitrous acid; adapt it toa receiver, not 

clofely luted, and place it in a fand-bath, Con- 

tinue 
6.
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tinue the diftillation till the fluid in the retort be- 

comes yellowith.’ »>Now remove it from the fire, 
and when it is cool, pour into the retort a quan- 

tity of water faficient to diffolve the mafs, and 

pafs the folution through a filter. The powder 

which remains on the filter is the acid fale re- 

quired. It may be purified by repeated folution 

and ctyftallization. The properties of this acid 

are thefe—It effervefces with abforbent earths; 

it reddens the tin@ture of turnfol; with alkalis it 

forms neutral falts ; with earths it forms falts in- 

foluble in water ; it takes barytes and lime from 

‘marine or nitrous acid, but ‘not gypfum 5 with 

metallic earths it forms falts infoluble in water; 

it precipitates filver, mercury, and lead from nit~ 

rous acid: the neutral falts, formed by this acid 

with alkalis, decompofe all metallic folutions. 

Milk of different animals differs in the propor- 

tions of its contents. Cows milk contains moft 

curd and leaft»fugar; goats milk, a little lefs 

curd, and a little more fugar; women and affes 

milk contain a little more than half the quantity 

of curd which is in cows milk, and five times the 

quantity of fugar. 

MILK of Lime. Lime fufpended in water. 

MILK of Rofes, is Benzoin diffolved in fpirit of 

wine, and afterwards diluted with a large quantity 

of rofe-water. ; 

MILK of Sulphur. Sulphur precipitated, from 

a folution of liver of fulphur in water, by vitriolic 

acid. - It differs from common brimftone only in 

being white. MINIUM,
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-MINIUM,. Red Lead, is a calx of this metal. 

prepared by burning in a reverberatory furnace. — 

It is ufed in common as a coarfe paint, and for. : 

other purpofes; but it has lately rifen into diftine- 
tion, in confequence of its property of yielding 
pure air in diftillation, per /e,.or with vitriolic ய 
nitrous acid. a 

MOLYBDAENA appears, foe Scheele? 5 து 

periments, to be a peculiar acid mineralized by , 
falphur. It has been generally confounded with: 
plumbago (black-lead) but its lamine are larger, 
brighter, and flightly flexible; befides, in che- 
mical properties they are effentially different. 
The fpecific gravity of molybdzna is 4,569... It 
is fomewhat more than half fulphur. Thefe con- 
flituents are feparated by repeated diftillation with. 
nitrous acid: the remaining white calx is the mo- 
lybdznous acid, the f{pecific gravity of which is 
3,460. It poffefles the general properties. of 

acids, but requires near 600 times its weight of 
water to diffolve it.  Diftilled with fulphur it re~ 
produces molybdena. Notwithftanding all this, 
it is certainly a metallic\earth, if it be true, as we. 

are informed, that it has ee been reduced to a 

reculus, 
MORTAR. The bef mortars for philofophi- 

eal chemiltry are thofe mace by Mr. Wedge- 
-wood, 

MORTAR, a cement ufed in, building. From 

the ftony hardnefs of the mortar found in ancient. 

. build- 

ங்
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buildings, it is fupposed that our forefathers pof- 

feffed fome fecret ih the compofition, with which 

‘we are unacquainted. “ The lime (fays our Cyclo- 
pzdia) ufed in the ancient mortar, is faid to have 
been burnt from the hardeft ftones, or often from 

frazments of marble.”—Did not the editor know, 
that the hardeft ftones will not bura fo lime, and 
that marble is fo common a lime-ftone, that it is 

«conftantly brought from Ireland to Wales, by the. 
coal-fhips, as ballaft, and there burnt for lime ? 
Common mortar, we all know, is a mixture of 

lime, fand, and water. Various attempts have 

been made to improve this compofition. Patents 
have been obtained for making mortar to cover 

walls, that fhould laft for ever, and in two or 

three years it has all tumbled down. Some 

writers lay great ftrefs on the kind of fand. Mor- 

tar made with fea-fand, ] have been told, never 

dries. Authors differ as to the proportions of 

{and and lime: common mortar is generally made’ 

with two parts lime to three of fand. ல் 

19௦016) 16 1045 ரீச்சர் of Agriculture, vol. 2. 06- 

‘yeals a fecret for making a mortar, cement, or 

platter, as durable as that of the-ancients. It is 

‘this: to one part lime add three parts fine fand ; 

flake it gradually, and ufe ic whilt hot. “Phe 

lime, he tells us, mult be made of limeftone, 

thells, or marble.—What elfé would he make it 

of?’ Lime is calcaréous earth deprived ofits aerial 
MPR ee oh acid,
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acid, and is the fame fubftance, make it of what 

you will., Lime cannot be made of any ftone; or 

other matter, that is not compofed of mild calca- / 

reous earth, i. Sage ne 

In the year 1774, was announced at Paris,. by 

order of the King, M. Loriot’s fecret for making 

mortar, thus.—Mix together eight parts of fine 

river-fand, four parts of fine brick-duft, with 

three parts of powdered quicklime. Blend this 

powder with as much old flaked lime and water 

as will make the whole of a proper confiftence, 

and you will have a very bad mortar. The pro- 

portion of new lime is infufficient to correét the 

bad quality of the old. 

Dr. Higgins, in 1779, obtained,a patent for 

a ftucco of his own invention, which, he fays, 

exceeds Portland ftone in hardnefs. It confifts of 

one part lime, one part powder of calcined bones, 

with feven parts of clean fand, made into a ce- 

ment with lime-water. 

The Doétor is of opinion, that the binding 

quality of lime isowing to its deprivation of fix- 

able air in burning, and that it hardens not in 

confequence of evaporation, but of the reabforp- 

tion of fixable air from the atmofphere, This 

feenis a rational theory ; lime falls to powder be- 

ஸை it has loft its vinculum, fixable air; which 

vinculum it recovers from the atmofphere, and 

becomés again a hard ftone. We will put this 

theory to the teft of experiment. 

ee
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~ I ttruck off fome mortar from old brickbats, 
which” probably was made at lealt fifty or fixty 
years ago. Four ounces (1920 grains) of this 

_ mortar, reduced to a powder, | threw into a tea- 
kettle of water that had previoufly boiled an hour 
ormore. The boiling was continued two hours 

-Jonger. There remained now about a pint of 
liquor, which I poured off into a bafon, and re- 

, Peatedly putting frefh water into the kettle and 

pouring it out, till ic came off perfedtly clear, the 

fand, &c. which remained, was freed from every 

kind of matter that water will fufpend or diffolve: 

This refiduum appeared to confift of fand of very 

different degrees of finenefs, mixt with hard bits 

of lime: it weighed, when quite dry, 1375 

grains; fo that I kad loft either by evaporation, 

folution, or fufpenfion, 545 grains of the original 

weight. Now, in order to feparate the fand from 

the mild calcareous earth, and to determine their 

refpeclive quantities, I poured vitriolic acid upon 

it, till there was no longer any effervefcence. 

‘Thus the calcareous earth was converted into ¢yp- 

fum, which I wafhed away by repeated effulions 

of hot-water, and having made the remaining fand 

perfectly dry, 1 found that it weighed 1070 grains; 

{o that there was among this fand, 305 crains of 

calcareous earth, which either had gecovered its 

aerial acid, or had never loft it in burning. 

The water in which the lime was boiled, added 

to the wafhings of the refiduum, was டட பன 
y
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ly filtered. What remained upon ‘the filter, baits 
well dried, weighed 280. grains. Half a dram, 
(30 grains) of this fubftance, I put into fome di- 
luted nitrousacid.  & violent effervefcence enfu- 
ed, As foon as it was over, I threw the folution 

into a quart of water, which, next morning, I 
pafied® through filtring paper, on which paper 
there remained an earth that, when perfeétly dry, 
weighed to grains. Now, as 10 is to 30, fo is, 
93 to 280, the whole quantity that remained on 
the filtre. One third, therefore, of the matter 
fufpended in the water in which the lime was 
boiled, I concluded was not calcareous earth, be- 

caufe it did not diffolve in the nitrous acid ; and 

hence there remains only two thirds (187 grains,) — 

of mild calcareous earth, which added to the 105 
grains before diffolved by the vitriolic acid, makes 
292 grains. 

Now we are to recolle& that the original 
weight of the old lime was 1920 grains, and that 

the fand which it contained weighed 1375 grains: 
the deficiency, therefore, is $45 grains; which, © 
according to Dr. Higgins, fhould be all mild 
calcareous earth. But if my experiments be juft; 
all that we can difcover of that earth amounts to 
no more than 292 grains; fo that there remains 
253 grains hot accounted for: and if from the 
above 292 grains, we fubtraét the quantity of 
mild calcareous earth probably mixed with the 
lime, which is feldom fufficiently burnt, or ufed 

a im-
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snmedidtely, we may, I think, fairly conclude, 
that not more than half the lime has, by regaining 

fixed air, returned to its original ftate, and that 

the deficient 253 grains were lime unchanged, 

which diffolved in the boiling. : 

On the fuppofition that mortar regains its fixed 

air from the atmofphere, we are told that it fhould 

be“ufed as foon as poffible after it is made. To 

try the truth of this opinion, 1 took go grains of 

mortar that had remained in a heap four years, 

and threw it into a quart of cold water. I filtred 

the whole, and there remained on the filter 22 

grains; confequently eight grains were diffolved, 

which eight grains muft have been pure lime: 

On the remaining 22 grains I poured vitriolic 

acid to faturation. I then mixed the folution 

with a quantity of water more than fufficient to 

diffolve the felenites ; filtered again; and obtain-= 

ed nine grains of fine dry fand; fo that the mat 

ter which the vitriolic acid had diffolved weighed 

13 grains. 

Still farther to illuftrate this matter, 1 took 120 

grains of frefh mortar, made with one third lime 

and two thirds road fand, which are the common 

ingredients and proportions for mortar in: this 

neighbourhood. Thefe 120 grains, when per- 

fectly dry, weighed exactly 90: fo that mortar, 

moiftened for immediate ufe, contains about one 

fourth of its weight of water. 
Cec Thirty
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Thirty erains of this frefh mortar well Santee 

were treated exactly as the old mortar in-the lat 

experiment, J threw it into a quart of cold wa- 

ter; filtered, dried what remained ‘on the filter, 

and tomy very great furprife fotind that it weigh- | 
ed Mirly grains: fo that in this frefh mortar, 

- which was feat to me by a neichbouring builder, 
there was not an atom of lime. Probably the 

_lime, or rather lime-ftone, of which this mortar 

was made, had been fo lon from the kiln as to 
have recovered all the பட air which it loft in 

the burning. But to determine the quantity of 
- fand in this compofition, I poured on to thefe 30 

grains a fufficient quantity of vitriolic acid, wath- 

ed away the foluble and fufpenfible matter, and 
obtained of real fand 15 grains: fo that the defi- 
cient 15 grains were «mild calcareous earth, and 

ether earth in the road-fand ufed in making the 

mortar. 6 

1 was fo much furprized at the refult of the laft 
experiment, that I began to think I had made 

fome miftake in welahioe the mortar which I had 
examined. I deemed therefore, to repeat 

the procefs with ftrié& attention, and fomewhat 

more circumftantially. 
1.. Having carefully dried, pulverized, and 

then weighed 3o grains of the fame frefh mortar, 

I put itinto a quart decanter full of pure water, 

fhook it well, andletit reft an hour. Thedefign 

of this part of the procefs was to diffolve the ime, 
, which 

ம
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which is the only interedient in mortar that water 
will diffolve, and of which | know that water will 

diffolve about a feven-hundredth part of its own 
weight. Now as the mortar in queftion_was made 

vil two-thirds goad - fand, our 30 grains could’ 
not poffibly contain more than ten grains of Jime, 
which ten grains would diffolve in oc grains of 

water, equal to 14 ounces and a half nearly: the 
quart of water therefore would have diffolved 

- more than double the quantity. I now filtered - 

“this vo folution of lime; dried what remained on 

the filter, and found that it weighed very nearly 
30 grains as before. 

- 2¢ Thefe 30 grains, confifting of matter not 

foluble in water, were fubmitted to the teft of 

flrone {pirit of nitre, which, when the effervef- 

cence ceafed, I diluted with water and paffed the 

folution through filtering paper. Nitrous acid 

diffolves all earths except the filiceous, that is, 

flint or fand; for’ the particles of fand are fmall 

flints. This fand, thus feparated from all other 

matter, and well dried, weighed exactly 15 grains; 

fo that 15 grains were diffolved by the fpirit of 

nitre, See 16 grains were probably mild calca- 

reous earth and clay. 

What do we learn from this inveftigation ? 

உ ‘Ghat belt or gthis mortar 1s’ tande— 

9. That one fixth is clay, fuppofing that two 

thirds of road-fand were ufed.—3. That one third 

is mild calcareous earth.—And, 12119, that it 

602. con-
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contains no lime at all. Now ‘if, lime be the 

principle in mortar which gives it the quality of 

binding bricks or {tones 6. what wonder 

chae the’ ‘bridges built over titrulets, in apart of 

the kingdom to which ‘the lime, after being burnt, 

is பரிய from a confiderable diftance, fhould 

be frequently carried away by torrents of water ? 

- —For lime is every moment imbibing fixed air, 

and thereby fpeedily returning to its ரதன் ftate 

_of lime: ftone. ர் 
"There is yet another obfervation of feeming im- 

portance, which cannot have efcaped the fender 
in the courfe of thefe experiments on old and frefh 
mortar: viz. that fand is not at all a@ed upon, 

changed, or affected, either by lime or time. Of 
what fervice, therefore, is fand in the compofi- 
tion of mortar? 

This article, to chemifts, will have appeared 

foo prolix, circumftantial, and, repetitious; but 

the fv" is important, and therefore cannot be 
too well underitood. : 
MOTHER-WATER, is that which remains, 

in the manufacture of common falt or nitre, after 

the cryftallization of thefe falts. It contains falts 

compofed of the fame acids, but combined with 

an earthy bafis. By the addition of fixed alkali 
the earth is precipitated. 

MOUNTAIN BLUE, or chryfocolla, is 4 blue 

cfix of copper, frequently found in a loofe form, 

but fometimes indurated. Ic contains a large 
- pro- 

©  
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proportion of copper, It may be analized by fo- 
lution in acids, and precipitation with mineral 
alkali; or, in the dry way, by melting with borax 
and pitch.  Kirw. Min. P. 4. chap. 4. fp. 2. 

MOUNTAIN®GKEEN, is a calciform ore of 

copper, generally found in a loofe and friable 
ftate, often mixed with calcareous earth and ircn,’ 

A hundged parts of it contain about 72 of copper, 

22 of aerial acid, and fix of water. Kirw. Min. 

’ Bee chap: Ge ip. a: 
MUCILAGE, isa glutinous matter obtained 

from vegetables, either in the form of gum, or 
of a vifced white tranfparent fluid, foluble in wa- 

ter, but not in fpirit of wine. In diftillation it 

yields a very large proportion of water, a litcle 
oil, refembling the expreffed oils of vegetables, a 

little acid of fugar, phlogifton, and earth, 

MUFELE, is a femi-cylindrical utenfil, re- 

fembling the tile of a boat, made of baked clay: 

its ule is to cover cupels or tefts in the affay fur+ 

ட nace, to prevent the charcoal from falling into 

the metal. |‘ Thofe ufed in London are generally 

made of Windfor-loam, and are of difference 

dimenfions, according to the purpafes for which 

they are intended. ன் 
MUM, is a ftrong {weetifh liquor, brewed 

chiefly of wheaten malt, with the addition of a 

fmall quantity of malt made of oats, and a little : 

flour of beans. According to the old receipt, 

faid to be preferved in the town-houfe at Brunt- 
63 wick 

9
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wick (when Brunfwiek was a,free city, I fuppofe: 
at prefent there is a ducal palace, and no town- 

houfe) a farago of herbs were put into the cafk 
whilft in a ftate of fermentation. Probably- they 
loft the old receipt with their‘liberty; for the 
mum now made at Brunfwick has not the leatt 
flavour of herbs of any kind. 

MUSK is, in part; foluble both. in ae of 

wine and in water. 
MUSTARD imparts its peculiar tafteand pun- ~ 

‘gency to water only. Muftard-feed yields, ‘by ~ 
exprefiion, a confiderable quantity of an oil with-_ 
out -cither-tafte or {mell. 

MYRRH is 2 gum refin, and coueainanitil fo- 
luble both in water and in fpirit: water will dif- — 

folve about three fourths ; fpirit, about one third 

only. Tt yields a fmall quantity of effential oil 
in diftllation. 

NAPTHA is a fragrant foftl ‘oil which iffues 
from certain clays in Begs Iti 1S petrolium, and 

what is called Barbadses tar, in their firft limped 
fate. It is extremely inflammable, and, like 
gether, takes gold from agua regia, If long ex- 

pofed to the air, it changes colour, thickens, and 

becomes petrolium. It diffolyes fome effential oils 3 
but is infoluble in fpirit of wine. Its fpecific 
gravity is 0,708. 

NATRON,, or watrum: folfil alkali, and no- 
thing elfe. It is found native in China, Egypt, 

and many other parts of the world; 2110 upon 

damp 
©
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damp walls in every part of Europe. The article 
under this word, in’our great national Dictionary 

of Arts and Sciences, reprinted fo late as the year | 
1786, is a very complete example of complicated 
ignorance, Chambers tran{cribed from Dr. Leigh 
{the moft uninformed chemico-naturalift of his 

time) and fuch other books as were then in credit; 

but that is no reafon why, in a book of reputa- ~ 

tion, thofe articles which can anfwer no other pur= 

pofe than to mifinform the reader, thould be now 

reprinted. 
‘Fhis natron or marine alkali, when pure and 

recently cry(tallized, contains, in 100 parts, 20 

of mere alkali, 16 of aerial acid, and 64 of water, 

When found native, it is commonly mixed with 

magnefia, fea falt, or other marine falts, with an 

earthy bafis. See Kirw, Min. P. 2. chap. 2. 

“NICKEL, p. 101, 199. ் 

NITRE, -p. 49. This neutral falt, common- 

ly called /alepetr®, is a combination of nitrous acid 

and veeetable alkali, in the proportion of about . - 

two parts of alkali-to one of acid. Its cryltals are 

prifms, which require about feven times their 

weight of water to diffolve them. its fpecific 

‘gravity is 1,92. It deflagrates on burning coals, 

and, mixed with fubphur and charcoal, forms gun- 

powder, The acid of nitre may be driven of 

from the alkali by deflagration with any phlogiftic 

fabftance, : 

‘ Cc4 Shs
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Nitre is generally an artificial produétion. alt 

is formed by pouring water on & mixture of 

rubbith from the ruins of old buildings (particu- 

larly ftables) with wood afhes. This lixiviation is 

feveral times repeated: the liquor is then boiled 

and cryftallized by cold. M. Becker, of Magde- 

burg, in aepamphlet publifhed in 1783, ales 

us, ne he can extragt nitre at pleafure, in the 

courfe of three days, from the earth of ftables’ and 

cow-houfes, by ufing, for faturation, well puri- 

fied potafh. The ule of the potath is ta give the 

proper bafis to the nitrous acid, which in the rub- 
bith is combined with calcareous earth. The acid, 

" prefering the alkali to the earth, பய. with it 
and forms nitre. — 

From nitre alone, by Te application of a fuf- 

ficient degree of heat, a large quantity of pure air 
may be படட. Two ounces of this fale will 
give 800 ounce meafures of pure air. 

NITRE, qkalized, or jixed nitre, is vegetable 

fixed alkali, in no refpect different from falt of 

tartar, falt-of wormwood, or any other vegetable 

alkaline falt. It is obtained by deflagrating nitre 

with charcoal or any other phlogiftic matter. . 

NITRE, ammoniacal. “oe acid and vola- 

tile alkali, ah 

 NITRE, with an. earthy las s. Nitrous acid fa- 

turated with lime or magnefia.. . 

NITRE, cubic. Nitrous acid combined with 

mingral alkali. If go a folution of filver in nit- 

[19
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rous acid, a folution of common falt be added 
the metal will combine with the marine acid, aa 

the nitrous acid with the marine alkali, forming 
cubic nitre :- or if foffil alkali be added to a folu- 
tion of any earth or metal in nitrous acid, the 

earth or metal will precipitate, and cubic nitre 
will remain diffelyed in the fluid, becaufe acids 

prefer alkalis to metals or earths. 

NITRE, fixed dy, arfenic. This is a very im- 

proper appellation of a neutral falt compofed of 
vegetable fixed alkalivand the acid of arfenic. It 
is produced by projecting white arfenic upon nitre 

in fufion until the ebulition ceafes. In this oper- 

ation the acid of the nicre is volatilized by the 

phlogifton of the arfenic, the acid of which, being 

therefore difengaged, unites with alkaline bafis of 

the nitre. The alkali is not faturated, and there- ~ 

fore the falt does not cry ftallize, becaufe the alkali 

is fuperabundant, Owing to the great heat em= 

ployed in the précefs. With lefs heat and more 

arfenic, acryftalline falt may be obtained. 

-NLERE, fixed by charcoal—fixed by tartar—fixed 

by metals. All thefe fixed mitres are very impro- 

perly 16 081160: they are not nitres, but vegetable 

xed alkali, produced by deflagration with matter 

containing phlogitten , which phlogifton, being 

fet at liberty, deflagrates with the nitrous: acid, 

and leaves the alkaline bafis. With metallic fub- 

{tances the alkali is caultic; becaufe the fix- 

ee able
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able air ஸப்த the-alkali.to. ie with tide 

tals. 9 4 
OCHRE is a aoa redj..0r? சகி அட் 

won, in a loofe form. Some ochres ‘contain a 

daree proportion of clay, and frequently manga- 

nefe, or calcareous earth, or magnefia, They 

generally become red by calcination. They are 
ufed chiefly by painters. 

OFFA Helmontii... Ofacs a, cies of Ven Hlel- 
mont’s coining. Adda little fpiri itof wine to your ° 

bottle of hartfhorn drops, and this ofa will fall to 
the bottom, provided your fpirit of hartfhorn be 

made without quicklime. It is nothing more 
than-the concrete /al volatile uled in Fragile bow 

tles. If you want to know whether your: iin of 
harthhorn be made with quicklime or Eek this 

experiment will tell you. 

@IL,.p..115. ட] r18—effential 1 டர் 
 preffed.118- —foffi! 119. x 

OILS, empyreumatic, are oils of any kind obtains 

ed by diftillation with a heat greater than that of 
boiling water, They have a difagreeable fmell. 

OIL of tartar, is a folution of vegetable alkali 

in a fall quantity of water. Whether made in 

the cellar or above ftairs, is, notwithftanding the 
prefeription of the college, of no confequence.: 

O\L, of vitriol. Concentrated vitriolic acid. 

OL EQSACHARUM, A mixture an oil and 
fasars 

6 
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~ OLIBAN UM; ‘or Frankincenfe. A gum-refin, 

of © which fpirit ‘of wine diffolves more than 

water. © j ஷ் ; 

ONYX is ranked*among precious ftones of the 

fecond order: ‘it confilts of Hint mixed with other 

earths and iron, {tis very hard. Its colour is 

that of the human nail, with zoneg of another 

“colour. Like other flints it issfufible with fixed 

alkali. Kirw. Min. chap; 1. fp. 2. ல் 

மந. ட்ம்உ றக (ளர்க எம்பி 06 188... 18 

is white, or yellowifh, or greenifh brown, and re- 

fleéts different colours according to the pofition of 

the eye. Ibid. <i 
‘OPINIONS; philofophical, p. 37, eS 

OPIUM. A gum:refin, almoft totally foluble. 

either in water or fpirir. : TESS 

OPOPONAX. A gum-refin, more foluble in 

water than in fpirit of wane- 

ORANGE. The rind contains an effenttal 

oil. From juice, diluted with water and clarified 

with white of e@gs,”a cryftallized fale, lixe that 

from lemons, may be obtained by evaporation. 

ORES, p. 184. Ores 86 mineral fubftances 

containing metals, or rather metallic earths, com- ~ 

bined-with falphur, or arfenic, or ‘both, or with 

aerial acid) When with the later, they are cal- 

Jed’ calciform. *Metals thus mineralized are al- 

ways more or lefs dephlogifticated. 

OSTEOCOLLA. A calcareous incruftation 

on the roots of trees. 
4 

OX-
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OXYGENOUS, *derived,* I foppofe, from 
. 70£0s acutus, 1s a term lately “introduced by the 
French antiphlogiftic fect of philofophers.. The 
oxygenous principle, according te thefe gentle- 
men, is pure air deprived of a part of its fpecific 
heat ; confequently condenfed, and in a concrete 
flate. Thi§.oxygenous, or acidifying principle,” 
they tell us, joined to a peculiar bafis, conftitutes 

all acids; that, in the calcination of metals, this 
principle combines with the calx; and that metals 
diffolved by acids, deprive the acids of the oxy- 
eenous princes with which principle the calx 
unites. 

- Thefe Antiphlogiftians have not yet proved the 

exiftence of this concrete, this pure four air, I 

believe it exifts only in their own imagination. 
PANACEA, mercureal. This mercureal pre- 

paration was formerly ingreat repute, particular- 

lyin France. It is made by fubliming calomel 
nine times, and then digefting it"during 20 days, 
with fpirit of wine : after all which trouble it re- 
mains calomel, and nothing elfe. 
, PARTING, p. 186. ர 
“PELICAN, A elafs alembic formerly sie 

ufed for circulatory diftillation, when chemifts ” 
had more patience than knowledge. 

PENNY-WEIGHT. The twentieth part of 
an ounce Troy, Ufed only by goldfmiths, 
PERUVIAN BARK, contains about an 

eighth part of its weight of a gum-refin, in which 
its 

௩
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its virtues probably refide. ‘Water-and fpirit ex- 
tract both the gum and the refin. ' 
PHLOGISTON, p. 15. ? 
PHOSPHORUS, is a chemical compofition 

capable of inflammation by mere contact with the 

open air, without communication with any other 

burning body. It is akiad of fulphut compofed 

of phlogifton and a peculiar acid: an acid which 

pervades the three kingdoms of nature, but* 

abounds particularly in human urine. A great va- 

riety of prefcriptions for making phofphorus have 

been publifhed, moft.of which impofe unneceflary 

trouble: the procefs is, in faét, nothing more 

than a diftillation of urine, firft boiled to the con- 

fittence offyrup, continued till the retort acquires 

a white heat. The phofphorus will then fall in 

drops into the -water in the receiver. A fecond 

diftillation, by a very m@derate heat, will render 

it white and pure. a 

Homberg produced a phofphorus of the fame 

kind by a different operation ; but his procefs is 

too nafty even for defeription. Phofphorus, when 

expofed to the air, burns with a cold flame, in=. 

capable of fetting fire to any combultable matters. 

“but, by the leaft friétion, it acquires heat fuffici- 

ent to inflame amatch, as in the pocket /uminaries 

இற்றை சண ree 

PHOSPHORUS, Bononian, is ponderous fpar, 

which, after calcination, is luminous in the dark. 

This property is much improved by reducing the 
ftone
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{tone to powder, forming iti nto a patte with gum; 
and calcining this paite (fattened inte a thin cake) 
in an open fire, ; i he Ses 
PHOSPHORUS of Baldwin, which is alfolu- 

minous in the dark, is made by faturating.com- 
mon chalk, with nitrous acid, wafhing it with wa- 
ter, and eWaporating to drynefs : therefore itis 

_ Ritre with a calcareous bafisy - en 
PHOSPHORUS,  ammoniacal of Homberg} is 

_ made by melting equal parts of fal-ammioniac and 
— quicklime ina crucible: it is’ therefore marine 

falt with a calcareous-bafis. 
PINCHBECK. A compound metal, fo called 

from a watch-maker who firft made it in any de- 
gree of perfection in this kingdom. 4t is com- 
pofed of copper and zinc melted together, in dif- 
ferent proportions, according to the intention of 
‘the artilt, Some makeghe copper firft into. brafs, 
and then fufe itqwith zinc; others ufe tin inftead 
of zine. This gold-coloured compound is alfo 
called Prince's metal 3 in Germany, tonbath. 

. PINT. See: Meafure. 5 
. PITCH... Tar from which a part of its: water 
has been evaporated by boiling, 

PLASTER. That which is ufed fo r lining, 
brick walls, is common mortar mixed. with cows 
hair.. That which is ufed fer cielines and other 
fine plafter- work, is called plajter of Paris, becaufe 
the ftone of which. it is made abounds inthe 
neighbourhood of that city. ‘This {tone refembles 

lime-  
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imeftone, marble,” 8¢c. in having lime for its 

‘bafis ; but they are combined with different acids. 

All the ftones, fpars, and earths that will barn 

ta lime, confift.of pure calcareous earth and aerial 
acid:but plafter of Paris, or gypfum, is pure 

caleareous earth combined with vitriolic acid. 

Plafter is eafily reduced to a powder by a mode- 

rate degree of heat, and, being then mixed with 

water, forms a mortar which very foon becomes 

hard. Thefe properties fufficiently diftinguifh it 

from lime. See Gyp/um. ; 

PLATINA, p. 79: This metal is fo called 
from the Spanifh word plata, filver; of which 

word it is a diminutive. Hence our word plate. 

See Lewis’s Phil. Com. of Arts, p. 443. 

PLUMBAGO.: Black-lead, ufed for pencils. 

This mineral, after fuffering all the various 6074 

tures of chemiltry, is am Jatt determined to be a 

fpecies of fulphur, compofed of phlogifton and 

- aerial acid, ia the proportion of about feven parts 

of the former to three of acid. But the reader, 

not much acquainted with the modern difcoveries 

in chemiftry, will be furprized to learn that this 

plumbago is found in iron; that fteel contains 

~ more of it than the malleable iron of which it is 

made, and that confequently plumbago is a fae- 

titious fabftance, formed during cementation by 

the fuperfluous phlogilton of the iron and the fix- 

ed air of the charcoal, It is infoluble in the mi- 

neral acids, infufible by the common fluxes,” to- 

: tally
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tally volatile in a fron: heat, but” ‘may be de- 
compofed by defagration with ten ட்ட its 
weight of nitre. Ses Scheele’s Effzys, N®. 13. 

Kirw. Min. Append. 1. and Effay on வத்த. 
166. 1௨. In the Cyclopedia plumbago 1s impro- 
perly confounded with galena and tind, the firft 
of which is known to be lead-ore, and the Jatter, 

we are told, in the fame book, is a pais of lead- 
marcalite. 

In the Additions printed at the end ae the Taft 
Englifh edition of Macquer’s Chemical Dittionary, 

we find a differtation under the word Black-lead ; 

which differtation the author begins by confound~ 

ing plumbago with molybdena 3 ; ae firtt of which is 
a combination of fixed air and phlogifton ; the 
Jatter, of an acid earth mineralized by fulphur : 
therefore we can learn nothing from this differta- 
‘tion. M. Macquer, after relating the experi- 

- ments of M. Pott and M. de Lifle on black-lead, 

is of opinion, that thefe chemifts have proved 
the greateft part of this mineral to be a micaceous 

tally matter, the earth of which, being of an ar- 
gillaccous nature, forms alum with vitriolic acid 3 

and that this calky matter is intimately combined 
wich iron, and a volatile acid, Unfortunately for 
this conclufion, plumbago contains neither mica, 
nor talk, nor clay, nor vitriolic acid, nor iron 
(effentially) nor volatile acid : itis a fimple com- 

bination of aerial acid and phlogifton. 
PONDEROUS EARTH, p. 61. 

POR- 
6
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i ‘recourfe. to. vie be pansy Digionory, i aay 

read. a prolix. differtation on porcelain, and final- 

ly learn, that the belt kind of porcelain and com- 
mon ftone-ware. re the fame thing, and that they 

are made of fands and flones mixed with earths or. 

clays. If this hiftorical differtation was fatended: 

to. convey inftructions worth reading, the author 

would certainly have {pecified the particular kinds 
of earth, and fon S nd their ref ective propor- 

tions. _( Di he tells us, 

iS ‘that of ட” mixed with. 

unvitrifiable. matter. We know that fand or 

owdered flints. are vitrifiable i in a certain degree 

of heat ; ; but not without a flux: mixed with an 

alone they will never faze : what then is the Aux’ 

ufed in the manufacture of this beft Kind of China 

or porcelain 2— Tihs neceflary piece of informa- 

tion M. Macquer ‘forgot ; or, having conceived. 

that porcelain and ftone- ware are the Mace thing, 

he totally loft the idea of a flux. mg : 

மம். let us obferye, that porcelain. and ftone- 

ware differ as effentially f from each other as a piece 

of flint glafs from ‘a common red tile. Porcelain. 

is femi- vitrified fubftance floné- ware is nothing 

more than baked clay mixed with fand, unvitri- 

fied, and confequently. differs, only i in being elaz-’ 

Dd ed: 
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_ ed, from acofamon brick, ——* If, fays M: Mace 

quer, we except whitenefs, o7 ; obich’ alone the femi- 

tranfparency depends, and compare all the proper- 

~ Ties of Japanefe porcelain with thofe of out one- 

ware, no difference can be found.” 

  

Is it noe 

very extraordinary that this great எண thould 

aferibe the femi-tranfparency to the whiténels of 

the earths ufed in the manufa&ture of porcelain ? 

‘Could he poffibly be ignorant that the femi-tranf- 

parency is Owing to the femi-vitrification ; that 

ftone-ware is opake, becavfe it isin no degree 
vitrified ; and that it is not vitrified, becaufe itis 
made of flint and clay only, which, without the 

addition of fome other ர are incapable of 

vitrification ? : 

Porcelain, whether manufactured in ண் at 

Drefden, at Sevrés, or at Worcefter, is,» like 

ftone-ware or Staffordfhire-ware, a compofition 
of flint and clay ; but with this very effential dif- 
tinGion: porcelain is a half-elafs; ftone-ware is 
a glazed tile.—In the different manufactories of 
porcelain, different fluxes, and in different pro- 
portions, are added to the palte formed of clay 
and powdered flint, for the purpofe of producing 
the effential femi-tranfparency. What this flux 
mutt be, is not difficult to difcover, when we re- 

colleét the chemical properties of flint and of clay. 
The firft of thefe wi] melt either with fixed alkali 
or With calx of lead: the latter melts with galx of 

lead, but is not affected by fixed alkali; but cal- 
careous 
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careousiearth will fufe both» flint and clay, in a 
moderate heat, efpecially if they be mixed with. 
each other: therefore, to produce the femi-vitri- 
ficatiof® of porcelain, nothing more is required 
than a proper proportion of powdered lime-ftone, 
or of quicklime, in the pafte of which the ware 
is formed.—When the porcelain has been proper- 
ly baked, it is covered with a kind of cream made 
of white glafs, ground to a very fine powder; 
mixed up with water. Itis then put again into 
the furnace, which melts the glafs and covers the 
porcelain witha white tranfparent enamel. After 

this operation, the porcelain is painted with co- 

’ lours compofed of calces of metals ground with 
glafs and mixed up with gum-water. It, is then 
again expofed to a degree of heat fufficient to 

fufe the glafs in the pigment, and there the oper- 

ation ends. 

M. Reaumur, and after him Dr. Lewis, made 

a kind of porcelaip, by cementing common glafs 

with fand, gypfum, and various’ other matters 5 

but the produce feems of no great importance, - 

PORI, or Zophiy are a kind of {par compofed 

of calcareous earth and aerial acid, generally of a 

brownith colour, but differing from ftalactites 

(which are found fulpended from vaults) in being 

formed under water. » 
PORPHYRY, is a compound ftone whofe: 

bafis iz a flint, containing other ftones in a cryftal- 
Dde line
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line form: ~ Iris redy purples: ‘rey, “greeny or 
black. Kirw: Minn P. a. chaps னர 5. 

‘POTASHS is vegetable: fixedalkali கண்ல ஞ் 
pouring water on the afhes of burnt vegétables,: 
and afterwards evaporating that water.to-drynefs.’ 

» POT-STONE, foap-rock, or Spanifi chalk, 15 
coin pofed of “magnefia, with a large’ ‘propor- 

tion of flint and a little clay. It is generally 
of a yellow colour, Kirw. Min. Pot. oe 6. 
fp. Dis ] ட fh 

POTTERY differs from stellt in being 
abfolutely opake.. The ftone-ware made in this 

kingdom, is a compofition of pipe-clay and 
ground flint, which, without the addition of fomé.. 
other matter to aét.as a flux, are-notevitrifiable, 

and. confequently the ftone»ware formed by this 
combination, cannot pofiefs any degree of tranf{- 
parency. 

“POUND. See Weighs. HSU 
POWDER, of Algaroth, called Me?" very’ 6 

furdly, mercurius vite, for it contains not an atom 

of mercury, is a'white precipitate obtained by 

pouring water upon dutier of antimony. , This 
powder, too violently emetic to be ufed with 

fafety, M. Macquer prefers to the glafs of anti- 
mony in the preparation of emetic tartar: by dif- 
folving it with cream of tartar, he obtained a:neu- 
tral cryftallizable falt.—The illuftrious Scheele 
devifed a method of preparing this pulwis garo- 
thi, in the moift way, by which he avoided: the 

very
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very dangerous and expenfive procefs of diftilling 
regulus of antimony, with corrofive fublimate for 
the purpofe of making butter of antimoyy He firtt 
deflagrates, in.an iron mortar, one pound of crude 

antimony witha pound and a half of nictre. To 
one pound of «the bepar thus obtained, he pours 
three pounds of water and fifteen ounces of vitrio- 
lic acid, and afterwards fifteen ounces of powdered 
common falt!) This mafs is then to be divefted , 
in afand bath, and conftantly flirred during twelve 

hours. “When cool it mult be ftrained through 
- linens ‘On the réfiduum he pours one third of 

wantity above mentioned of the farne men- 

   eefts and {trains the mixture. From 

this folution, when diluted with boiling water, 

the pulvis algarotht will ‘precipitate, which mu 
afterwards be well’wathed andidried. » From this 
powder emetic tartar fhould always be prepared. 

POWDER, Carthufian. See Kermes mineral. 

POWDER, fufminating, is compoled of two 
parts vegetable alkali, three parts mitre, and one 
part falphur. This powder yradually heated in 

an’ron ladle or றவர் explodes with a moles 

noife. 

POWDER, G#, is a-compofition of nitre, 
fulphur, and charcoal, the beft proportions of 

which are faid to be 75 parts of nitre, 154 of 

charceal, and’ gt of fulphur. 

» POSVDER, Hair, fhould be made of ftarch 

without any. mixture whatfoever, except by way 

Dd 3 of 
க்
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of perfume.—I took half an ounce: of: common 

white powder, mixed it with two quarts of water, 
which, aftervit had ftood fome hours,-I- pafied 
through the filter: this fluid turned fyrup%f vio- 

lets green, and became cloudy on the addition of 
a fingle drop of faccharine acid.—The refiduum _ 
on the filter being dried, weighed three drams 

and a -half,*fo that 1 had loft thirty grains in the 
folution. To this refiduum J poured half a pint 
of diluted vitriolic acid: no effervefcence enfued, 

I then added three half pints of water, and fatu- 

rated the mixture with vegetable alkali. A pre- 
‘Cipitation followed. 1 க் again, and having 

‘dried the refiduum, found that it weighed thirty- 
three grains. This refiduum is infoluble in vitri- 
olic, or nitrous, or marine acids, or agua regia. 

Tt is alfo infoluble, and not mifcible, nor at all 

céagulable with beiling water. CQuery—What. 
was this powder made of ? ் 
POWDER, Dr. fames's. A celebrated febri- 

fuge medicine, thus prepared, “if we may believe 
the patentee on his oath‘ Take crude antimony 
and calcine it with animal oil for two hours. 
Then put it into nitre, melted ina crucible ; and 
let it continue there for fomé time; and after- 
wards take out the matteg, and wafh the {alts 

from it, and dry it. Take -alfo quickfilver. 
Diftil it three times from crude antimony.» Then 
diffolve it in fpirit of nitre; and having gvapo- 
rated the fluid, calcine the dry mafs in a crucible 

ull 
௫.
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gil it tum yellow.” —This recipe feems to be in 

the very language of “the old, woman who was 

probably the inyenttr, and. to whom it properly 

belonged. It is beneath all chemical criticifm. 

“POWDER, ivf. A powder for making black 
ink more. expeditioully than in the old way, has 

of late:years been made by particular people, and ~ 

is generally fold by ftationers. " Notsbeing in the 

fecret of thefe adepts, I took one dram of galls, 

andvof green vitriol and gum-arabic each one* 

feruple : after pounding them in a*mortar, I put 

this ink-powder,into two ounces of vinegar, and 

fhook the bottle. 1 then placed it on the hob of 

the bath-ftove in my ftudy, in which there was.a 
{mall fire, and, in half an hour, it was as good ink 

as I ever wrote with. : 

_. POWDER, Marebal. Cloves pounded and 

Gifted. ் 

POWDER, Purple of Caffius, is faid to be 

gold precipitated from aqua gegia by tin, It is 

indeed a precipttate from aqua regia, but not of , 

pure gold. Tt may be produced either by putting 

a piece of tin in a folution of gold in agua regia, 

much diluted with-water or by mixing a diluted. 

folution of tin in, aqua regia with a folution of 

gold in the fame menftruum, M. Macquer, in 

his Dictionary, finds no difficulty in accounting 

for the produétion of this purple powder. The 

tin, pe fays, precipitates the gold, becaufe it has 

than gold a ftronger affinity to aqua regia; “ and 

ct Dd4 though
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though i it be’ already united with the fame acids; 
it-yet feizes thofe faperabundintly that keep the 
gold diffolved; which’ it: therefore’ precipitates. 
This propofition, he adds, is: proved by obferv- 
ing that norching elfe is added to’ _ நவ் of 

. gold but tin, aqua regia, and water 24 6 Ses 
Now that tin’ fhould 16126. ‘penne ety 

that particular portion of acid which was combin- 

ed with the calx of gold; in preference to that 
~which floated in the water, is improbable: “be- 
fides, a fuperfuous quantity of agua’ regia does 
not prevent the precipitation ; therefore’ M: Mac- 

quer’s theory is infufficient. The following ex- 
planation feems more fatisfatory—The gold dif 
folved ins the aqua regia is* Calcined, and confe- 
quently has loft much ofyts phlogifton. The tin 
has loft fo much, and no more, of its phlogifton 
as to'render it jult foluble in the diluted menftru- 
um. Now, when thefe two folutions are mixed, 
the ‘remaining phiéeifton of the tin, preferring 

_ gold to de metal, changes its pofition. “The 
gold having thus recovered a fufficient quantity 
of phlogifton to render it infoluble, falls to the 
bottom, not perfeatly reduced. The tin, on the 
contrary, having loft the portion of phlogifton 

neceflary to its டப் alfotprecipitates in coni- 
bination with the gold, and this combination’is 
neceflary tothe’ produétion of the purple powder’ 
of Cafius. THat itis not pure gold; isvevielent 
from its fpecific gravity. © The “ule of this preci= 

pitate
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‘pitate is to communjeate a crimfon or purple 
colour to glafs, enamel, or ‘to poreelain. See 

Bergman's admirable Difertation om Metallic Precipi- 

tates PV ol. Wie DY Oo: | = ee 

PRECIPITATES, metallic, are powders of 

different colours; which fall to-the bottom of a . 

veffel containing the folution of a merailic fub- 

“ftance, on the addition of fome othér matter cap- 

able of producing adecompofition, in conicquence 

of its attraction either to the menftruum or to the” 

metal in folution:’ for example, metals diflolved 

in-any acid may be precipitated by alkalis. or 

éarths, becaufe-the attraction of thefe to acids is 

ftronger than that by which acids and metals are 

held together.. Metals are allo precipitated by 

other metals, when the, power of attraction. be- 

tween phlogifton and the calx of the metal in fo 

lution, is fuperior. to that between. phlogifton 

and the calx of the added metal to which it was 

uniteds en 

Metallic precipitates are the earths or caices of 

metals, deprived, by folution, of that Proteus, 

called phlogifion, which gave them their former 

metallic appearance. But the moft extraordinary 

phenomenon in thefe precipitates, is their increafe 

of weight.» This ingreafe differs in different, me- 

tals and precipitants. Many of them double 

their weight, and fome precipitates weigh five or 

fix'timnes heavier than the metal before it was 0115 

folved. This problem is more difficult of hee 
os : than
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 than'the metals themfelves, »That-there isan in- 
creafe of matter is incontro: 208016: for imma-— 

terial things; af any fuch things exift, have no 

weight. Some philofophers. tell us it is fixed airs 

fome fay it is the oxyginous principle; fome are 

_ of opinion that it is water, and others: ale Ube to 

be matier of beat. j ‘ as 

PRECIPITATION, p. ரம் ் 

PRINCIPLES, in: ae are pial Or 

‘fecundary. Primary principles are elements #fe- 

cundary principles are conflituent parts compofed 

of elements. 

PUMICE-STONE is a wiles ப்பை of 

“various colours, and fo light as to fwim: upon 

waters neverthelefs, it confifts chiefly. of flint, 

with fome magnefia, and_a very {mall proportion 

of calcareous earth. See Kirw. Min. P, 1 chap. 8s 

ரா ட் ் 

PURIFICATION, ps 188. 

PUTREFACTION is the third and Jaft fer- 

mentative chemical. procefs of nature, by which 

fhe decompofes organized, bodies, fo as to fepa- 

rate their principles, for the purpole of re-uniting 

them, by future attractions, in the compofition 

of new creations, But though,:in fome inftances, — 

the vinous, the acetous, and, the putrefactive fer- 

mentations may regularly fueceed each other, 

yet, in ‘general, they operate independently, 

The vinous fermentation ftops {pontaneoully gyith- 

eur proceeding tothe acetous : the acetous com= 
‘ mences 
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mences without any previous perceptible vinous 
> fermentation, and’ flops without running into the 
putrefactive 5 and, in animal fubftances, putre- 

faction begins without being introduced by either 
of the other two: on the contrary, vinous {pirit 

and vinegar ண் powerfully refit putrefaction, , 

_ Hence the received opinion, that thefe three fer- 

வ 

mentations naturally fucceed each other, feems to 

_bevill founded. I rather believe that the fuppofed 

fudeeflion néver happens but when the previous” 

fermentation is imperfect. 
Animal or vegetable matter, in aftate of pu- 

trefaGion, yields in diftillation volatile alkali and 

a feetid oil.» Putrefadive matter expofed to the 

air, gradually. parts with its water, its aerial acid, 

its oil, and. its phlogifton, fo.combined as to pro- 

duce an offenfive fimell; and the earth which re+ 

mains, if it be an animal putrefadlion, is plod 

* phoric acid fuperfaturated with lime. 

PYRITES are improperly diftinguifhed from 

ores. They were called pyrites from ஈர, fire, be- 

eaufe they are: generally fo hard as to: {trike fire 

with -teel. -Henckel talks of an-unmerallic earth 

in pyrites, the nature’ of which, M. Macquer 

fays, has not been well examined ; but he fuf- 

pedis it to be of an argillaceous nature. The na- 

tare of this unmetallic earth is at prefent very 

well underftood.. Martial pyrites is a hard con- 

- eretion of fulphur, clay, or calcareous earth, with 

flint and calx of iron: it is pale ty or brown. 
Yel-
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White pyrites' isan ore-in which irom is mit era val 
ized - by fulphur‘and’arfenic,) See Kirw: Mine 

_ ©PYROPHORUS* is a chemical: ர குன் 

that burns fpontaneoufly when expofed tothe வ 
Iris ufvally made by expofing a mixture of three 
parts alum and-one part fugar(previoufly driedton- 
‘an iron fhovel tilbicis almoft:black) in ai mathitfs, 

to the red heat of a furnace, until a fulphurious: 

flame iffues from the mouth<of the veffely) Dhe 
matrafs mutt ftand in’a crucible filled‘ up: with 
fand. Before the: pyrophorus is quite» coldy) i€ 
mutt be poured: into. a dry bottle and kepe clofe 
ftopped.—M, Maequer is: of opinion, ‘that the 
circumftances attending: the-fpontaneous inflam- _ 
mation of eee clearly prove, that it is’ 

produced by the extreme heat exited: in its parts 
by. the activity-with which the vitriolic 2010161265 
the water in the atmofphere, This theory 1s by 
no means fatisfactory..) lt is true, vitriolic acid» 
fuddenly mixed withea quantity. of water, pro= 
duces. heat ; bur the moft» concentrated vitriolic” 

acid, in attracting. the moifture df the atmofphere* 

produces no’ heat. Phlogifton, Ibelieve; is) 
fire fixed by apeculiaracid. “I: ant alfo sof opi-' 
nion, that whenever thefe’ two principles are fea 

ரர் by anysfeperior attraction: to eithes’ of 
; - them, WE
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them, ‘inflammation is ,the confequence. In py 
rophorus the vitriolic acid, as in phofphorus. the 
phofphoric, may. weaken the union’ between the 

principles of phlogifton; fo as to difpofe them to 
an eafly feparation as\foon as they come in. contact 

with pure air, யடி டப் unites ee டப் , 
acid: of the Lom. 
‘-QUADRUM:, © Avname givens ன் fome naé 
ப்ட் to’ a fpecies 08 (8௫0-006 confittine of 
flintsin a palsies cement, in the proportion ் 
of almoft'two parts flint to one of calcareous earth. 
Karw. Min: ged. haps Sfp 5° ட் 

பெத்த ON». When: oli and eee are 
to: oes leone by the operation called parting by: 
aqua fortis, itis meceflary thatethe’ mafs fhould 

. eontain at leaft three parts filver to one of gold, 
otherivife: fome of the -filver»will be fo covered by 
the gold, thay the ‘nitrous acid ‘cannot: diffolve 

“the whole of it.” ,This: operation of adding the 
neceflary — Of: க is ‘called spe 

tions 

QUARTZ; is seateniny applied: as a generic 

term, toa great variety of fints, without any pof- 

Gtive Ggnifications:’ Mr. Kirwan jadicioufly con- 
fines it 'to the! purerikind of filiceous ftones, fuck 

as cryftal, Briftol:ftones, certain ‘coloured. falfe 

gems, fine fand, and fome opake pebbles. See 

Kir. Min, Pere chap. 8:-—If we liften to. 

M. Maeguer, quarts is a ftone intermediate bey 
tweeh rock-cryftals and flints, of a milky colour, 

cracked 
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cracked throughout, a 11016 ஏனாம் வ of a 
greafy. appearance. பட 
QUICKLIME, p. 63. bes களிக்க, 

tar. M. Macquer, by the'time he arrived atthe 
letter Q in writing his dictionary, had acquited a 

_ fufficient com பவல் and conviction of Doctor 
Black’s theory relative to quicklime;° but he very 
unjuftly attempts to confider the experiments‘of 
that celebrated chemift as a mere illuftration @hd 
completion of Stahl’s: doctrine ; which doéttine, 

according to his own-account of it, has no more 
fimilitude to Dr. Black’s theory, than the Carte- 
fian vortices to Sir aac Newton’s gravitation : 
which gravitation, by the bye, M. Macquer cor= 
tinues to confound-with chemical attraction, 
RADICAL is a term in chemiftry particularly - 

applied to vinegar concentrated ‘by combining it 
with fome metal or earth, and then feparating it _ 
by diftillation, orby means of yitriolic acid. 
REALGAR is an:ore of arfenic, in which the 

regulus is mineralized by a {mall proportion ‘of 
falphur, " It may be analized by digeftion in ma- 
rine acid, adding nitrous acid by degrees. THe 
fulphur will:remain on the filter, and the arfenic 
may be precipitated. from: the folution by zinc, 
with the addition of a little dpirit of wine. 
RECEIVER is a elafs veffel adapted to a retort 

or alembic, for thé purpofe of receiving and con. 
denfing the volatile matter raifed in கத்யம் 

REC+
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; » RECTIFICATION, means nothing more than 
sepeaed diftillation or fublimation, pad 78. 

REDUCTION, ‘pe 182. 
REFINING, pe186. fa 
REFRACTORY i is applied to earths or metals’ 

_ that. are either abfolutely infufible, or that can- 

not be melted without an extraordinary degree on 

heat. 
REFREGERATORY isa contrivance of any , 

kia@, which, by containing cold water, anfwers 

the purpofe of ee ‘the தொடரத் that sues 
in diftillation. 

» REGULUS. « This’ Te ‘in its ‘chemical ac— 
cepration,» fignifies\a metallic fubftance freed 
from the fulphur or a = which it was mi- 

. neralized. : 
RESINS are ete juices conicreted by eva= 

‘poration, either fpontaneoufly, or ‘bythe appli- 
cation of fire: they are diftinguifhed from wax 

and gums by being foluble in fpirit of wine, and 

not in water’; alfo by ர. அன்னு oils in di- 

ftillation. 

RETORT is a bottle, with ரீ neck bent 

downwards, ufed in-diftillation, the extremity of 

which neck fits into that of another bottle called 

a-receiver. Retorts are generally made of glafs ; 

but,» where. extream heat is required, thofe 

made by Wedgewood, ee baked earth, are pre- 
ferabise. Np es 

ai 
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“REVERBERATORY is al - farnace™ in os 
the flame is confined by a dome,. fo as to return, 
upon the metal under operatidn. mes 
ROASTING of ores is a preparative operation, 

which confifts in burning them, with fome com- 

: butftible fubftance, with an. iptention to diffi pate 

the inflammable matter with which the metal is 

combined. ‘ = 

RUBY is a:precious ftone of the firft order. @ It 

“is.the hardeft of all ftones except. diamond, and 

is infuble per fe, unlefs by the fame directed by 
the blow-pipe, and excited by pure air. Its. con- 
ftituent parts .are flint, clay, calcareous earth, 
and iron. See Kirw. Min. P. 1. chap, 8. fp. 6.. 

SAFFRON. This term has been abfurdly ap- 
plied by chemifts to every yellow calx, or preci- 
pitate of metals., 
_SALTS.. M.,Macquer, in. his 2 dic-. 
tionary, has favoured us with a very long and ela- 
borate definition of falts; from. which we learn. | 
at laft, chat falts are fapid bodies, foluble in, . 
water, and that they are acid, alkaline, or 
neutral, 

SALTS, கனக் ழு. இல்டி 
SALT, Common,..p. 43. 4. 

கயம், £p/om, p. 40... ., 
SALT, Digeftive of Sylvius, p. ao 
SALT, Glauber’s, p. 40, 

SALT of Rochelle, p. 47. 
sALTS,
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SALTPE TRE. ட் 
SALTS, nenbeal, are combinations of an acid 

with an ailali, an earth, or a métal. 

SALTS; jth” Alkaline falts, both vola- 

tile and fixed, have been frequently fo called— 
ட் the former, fays the Chemical Dictionazy, becaufe 
they all have the tafte of putrified or diftilled 
uriné; and the fixed, becaufe, although they 
havé not themfelves this tafte, they however oc- 

caGon it, when applied to the tongue, by difen- 
gaging the volatile alkali contained in animal fub- 
{tances.”—What can this mean? How are we to 

‘know that fixed alkalis have not an urinous tafte, 

but by taftiog them? Have fixed alkalis the 

power of extracting volatile alkali, or that matter ° 

which, tn volatile relied Gives the urinous tafte, 

- from the tongue or the faliva? 
SAND. Small fints. 

SATURATION. -Any fluid, or menftruum, 

is faid to be faturated with a foluble fubftance, 

| when, on adding. more, that fubftance would now 

fall to the bottom of the veffel. An acid i is fatu- 

‘rated with chalk or with falt of tartar, when, on 

adding more, there i is no effervefcence. 

“ SELENITES. Gypfum, or Ploffer of Paris, is 
a ‘combination of vitriolic acid with calcareous 

earth. It requires about 500 times its weight of 

“water 0 diffolve iz. Itis this fale which ட 

our pump, waters hard : they curdle foap, hecaule 

ழ் [2 105. 

ச
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its alkali quits the oil ‘to ugite with the vitriolic 

acid. 

SEMI- METAL, p. 99. ; 

‘SERPENTINE is a ftone refembling marble, 

‘of various colours, compofed of pure magtielia, 

flint, clay, and a little iron, See Min. 

-P. 1. chap. 6. fp. 5: 

- SHOERL, | A very hard ftone, tranfparent or 

opake, brown, ‘or greenifh, or violet, or white, ° 

‘or black, or red; compofed of flint, clay, ealca- 

reous earth, calx of iron, and magnefia. Kirw. 

Min. P.1. chap. 8. fp. 15. 
SIDERITE. Suppofed to be a new femi- 

metal; but it now appears to have been a mif- 

take. 

SILVER) p. 74, 192 

SMELTING, p. 184. 
SOAP, is a combination of oil with cauftic al- 

kali; ze. of alkali deprived of its aerial acid by 
means of quicklime: for this purpofe, equal 

parts of frefh lime and potah are flaked and dif- 

folved in about 12 times their weight of water. 

Of this ley, three parts are mixed with one of oil 

of olives, or of almonds, or any other exprefied 

oil, and in afew hours, with or without heat, this 

mixture will coagulate into foap.—M. Macquer . 

‘chufes to call every thing foap which, having oil 

in its compofition, is mifcible with wattr, and 

under this definition he includes all vegetable 

‘acids, effential falts, faccharine juices, and the 
ex- 

ம € 5
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. சூர்கரர்சச மவன் of jplants: all thefe he affures 

us are acid foaps : but gums and mucilages alfo 

come under this definition; fo that milk, arti- 

ficial emulfions, and every thing mifcible or fo- 

luble in water, is a foap. With M. Macquer’s 

léave, I would rather confine the word foap to a 

combihation of oil with an alkaline falt, mifcible 
but not foluble in water. 

SOAP-ROCK is a variety of fteatites, general- 

“dy of a greenifh or yellowifh colour. It is alfo 

called French or Spanith chalk. It confifts prin- 

cipally of Aint, a little mild magnefia, {till lefs of 

clay, and a very fmall proportion of calx of iron. 

Kerw. Min. P,1. chap. 6. fp. 2. 

SODA. Mineral alkali obtained by lixiviating 

the afhes of the plant &aZ. 

SOLUTION, p. 167. 

SOOT is fmokescondenfed by coming in con- 

tact with the internal furface of chimnies, which 

are fufficiently cold for fixing the matter volati- 

lized by heat. [ts compofition differs according 

to the conftituent parts of the fuel. In general 

it contains water, volatile alkali, an empyreu- 

matic oil, and fome fixed alkali. i 

SPAR, in mineraloBy, is a word without any 

determinate meaning. Spars are cryftallized 

ftones of various colours, tranfparent or opake, 

generaMly of a lamellar rhomboidal texture. Moft 

{pars are a combination of calcareous earth, aerial 

ye EOS 2 er
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io. SPERM CBD உ 
or vitriolic. acid. — Some contain , other earths. 

roixed with the calcareous. i 

_ SPERMA-CETI. An abfurd appellation 
given.to an oily conerete, faid to be taken, from 

oe part of the head of a whale. Dr. Lewis 

{ays, it is prepared by boiling and purifying ic 
with alkaline lixivia, [t is டட in oils; but 
is incapable of forming foap with alkaline falts. 
It is mifcible with water by means of the yolk of 
an ege, 

SPIRIT ardent, or/pirit of wine, 15 obtained by. 
diftillation from any vegetable fubftance that has 
undergone the firft, or vinous, fermentation. Ie 
is eafily inflamed, and burns without fmoke, or 
leaving any refiduum. Ic is mifcible with water 
in any proportion. Mixed with acids, it forms — 
what are called dulcified acids. Dittilled with 
acids, it forms ether. It diffolves refins and ef 
fential oils. பு 

SPIRIT: of mitre. Nitrous ‘acid, which fee 

P- 49; 
SPIRITOUS RECTOR. A Gilly appellation 

given to the eflential oil of aromatic plants. 
SPIRIT of Salt. Marine acid, Pp. 42. 
SPIRIT of Sulphur. Vitriolie acid, P. 39: 
“SPIRIT of Venus. . Concentrated Vinegar, di- 

filled from verdegrife. 

SPIRIT af Sal-emmoniac. Volatile ட Sal- 
- ammoniac is a neutral fale -compofed 6 of ae 
acid and volatile alkali. “Now if this falt be di- 

Killed 
0).
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Milled with’ fixed alkali, or calcareous earth, 

which have a ftronger attraction to the marine 

acid than the volatile alkali to which it is united, 

this volatile alkali will neceffarily quit its bafis 

and rife in diftillation —“ This volatile alkali, 

fays the author of the Chemical Diétionary, has 

been difengaged by means of fome intermediate 

fabftance, which alfo has taken from it fome of 

its oily principle,. by means of which it was cap- , 

able of a folid or concrete ftate; hence the fpirit 

is always fluid. The intermediate fubftances 

which have the property of producing this altera- 

tida upon volatile alkali, are ftony and metallic 

calces,”—By frony calces, | fuppofe he means 

guicklime. Could M. Macquer poffibly be ig- 

norant that, in this procefs, the alkali is Auid be- 

caufe it is rendered cauftic ; that ts, deprived of 

its aerial acid by the lime? Had he forgotten that 

cauftic volatile alkali is always fluid ? 

STEATITES See Soap-rack. 

STEEL is generally known to be iron rendered 

more hard, more elaftic, and more fonorous and 

heavier, by art. Itmay be prepared either from 

crude iron, called caf-irom, oF from bar iron, — 

¢hat is, iron rendered malliable by being re- 

peatedly heated and hammered. ' Crude iron is 

‘converted into fteel by melting onlys malliable 

jron, by cementation with charcoal. But what is 

- the Gute of this converfion of iron into fteel? 

M. Macquer finds no difficulty in accounting for 

. ந 6 it.
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an SUBLIMATION." 

it. tant in ceméntaticn, he: tells: us, inabibes 

phlogifton from: the charcoal, ‘and thence becomes 

fteel: fo that fteel is iron பறட தத்தன் 

But M. Macquer; as ufua!, forgets vo fupport his 

theory by proof, probability, or experiment of 
any kind.-Thé French duzipbieciftions aftute us 

on the contrary, that, in the aét of cementation, 

the iron imbibes not a part only of the eBar- 

coal, but fwallows the charcoal entire.— 
Bergman is of opinion, that, in cementation, 

the fuperfudus: phiogifton of the malleable iron 
uniting with the aerial acid of the charcoal, gene~ 
rates plumbago, which combined with iron, con- 
ftitutes fteel. This theory is well fuftained by 
faéts; for which I refer the reader ‘to Mr. Kite 
wan’s decifive Effay on Philogifion, ற. 1 37 
SUBLIMATION, Dr goer 

SUGAR is an effential falt contained றவு: 
antly in the 70136 ௦1 the fugarscane ; ; and, being 
a fait, it neceffarily contains angacid, which acid 

pofieffes the peculiar property of feparating lime 
from every other fubftance. Hence the ufe of 

Jime-water in refining fugar. Sugar contains a 
fuperfluous quantity of Acid, which prevents its 
concretion ; which acid, combining with, the 

lime diffolved' in the lime-aw ater, forms an info= 

luble fale that eicher falls to the bottom or floats 
in the froth. The apprehenfion, therefore, that 

there i is lime in refined fagar is groundiefs.« The 
nature and properties of the ரணில் acid are 
very amply inveftigated in க 8 differtation 

on this படு vel. i. 5 

& 
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SUGAR. of Lead, is a metallic falt compofe? 

af the calx of lead and’ the acetous acid ;. it is: 

made by boiling, of digefting, white-lead with 

diftiiled vinegar; evaporating to the confift- 

ence of a fyrup, and then fetting it to cryltal- 

geass 

SUGAR of Milk, . See Milk, 

SULPHUR. Brimftone. This inflammable 

Subftance is vitriolic acid faturated > with phlo- 

gifton. It is entirely inflammable; for it con- 

fumes without leaving any refiduum: it is unal- 

cerable by heat; for it fublimes without the leaft 

alteration: it is equally infoluble in acids and in 

water; therefore the foolifh medicine called drim- 

one water, js water and nothing more: defla- 

grated with nitre, its acid combining with the 

batts of the -nitre, ic forms vitriolated tartar: 

mixed with nitre and charcoal, it forms gun- 

powder : melted with alkaline falts, or abforbent 

earths, it forms liver of fulphur: it diffolves rea- 

dily in oils, in a ‘degree of heat fufficient to melt 

it: it is the. common mineralizer of metallic fub- 

tances. 

TALK, a Mica, {ays the Chemical Diéionary: 

but ¢a/k and mica” are cflentially different. See 

Mica in this Lexicon., 

TAR is the juice of pines and firs which exudes 

in burning. 

TARTAR is an acid concrete which is found 

adhering to the internal furface of cafks in which 

EBe4 ் wing
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wine has been kept. It js purified by (சிந்து in 
- water with a little clay ; being then cryftallized 

it is called eryftals, Or cream of jartar. This cream 
of tartar pofleffes the general properties of an 
acid: neverthelels tartar is in reality a neutral 
falt, compofed of vegetable alkali fuper-facurated 
with ve getable acid. « See Bergman’ s Elective At- 
trabtions 1x. a 
TARTAR emetic, when properly prepared, is 

~ doubtlefs the only fafe and certain antimonial me- 
dicine; but no medicine is more various than 
tartar-emetic, as prepared according to the for-- 
mule of all the difpenfatories extant. It i is ge- 
nérally made by boiling either the crocus metallo~ 
rum, the diver or the gla/s of antimony, With'a fo- 
lution of cream of tartar; fubfequent filtration 
and evaporation. The powder this obtained 
mutt neceffarily vary in its properties, becaufe 

- the quantity of phlogifton in,thele antimonials 
varies according to circumftances in their prepar- 
ation, which it is impoffible to regulate ; and 
they are foluble tir-the acid menftruum, in pro- 
portion to the quantity of phlogifton they contain. 
M. Macquer was, | believe, the firft chemift who 
propofed the fubftirution of the powder of Alga- 
roth (of Algarotti it fhould be called) for glafs of 
antimony. On this fubject the reader will find, 
in the Chemical Diétionary, a differtation, of fix 
‘pages, from which he will finally learn, thet the 
powder of Alert is preferable to other prepar- 

ations
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ations of antimony, becaule, being regulus Of 
antimony calcined aby a determined proportion of 
marine acid taken from corrofive fublimate, it 

mutt be always equally dephlogifticated, and con- 
fequently, in faturating the acid of tartar, it com- 

pofes a neutral metallic falt, which muft'necef- 
farily always poffefs the fame degree of emetic 

power. 
Emetic Tartar fhould be made thus : boil in 8 

quart of water, in a glafs veffel, for half an hour, 

five ounces of ‘cream of tartar, with two and a 

* half drams of the powder precipitated, by water, 

from butter of antimony. Evaporate the filtered 

folution in an open veffel (not of metal) till a 

~pellicle appears on the furface: then keep it in a 
digefting heat, and as the cryftals form, take them 
away and dry them on moift filtering-paper : they 
will weigh five ounces. Half an ounce of water 
will diffolve about three grains of thefe cryttals, 

which are, if the cryftallization has been proper- 

ly managed, o¢taedral pyramids. “This falt may 

be precipitated from its folution ‘in water by any 

alkaline falt. For Scheele’s method of making 

Algarotti’s powder, fee Powder of Algarath. Vide 

alfo Bergman’s Differtation on antimoniated Tartar, 

vol. 1. 

T ARTAR regenerated, is one of the improper 

names given to a neutral falt formed by faturating 

veBetable alkali with vinegar. It fhould be cal- 

led tartarized vinegars 
TAR-
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‘TARTAR. /omble..: Lhe acid of tartar fatur- 

ated with the alkali of tartar, oy dropping what 

is abfurdly, called olcum tartari, into ௨ 501102 10- 

lution of cryftals of tartar. , This fale faould be 

called tartarized tartar. மள வ 

TARTAR, vitriolated, Vitriolic acid faturate 

ed with vegetable alkali : it is made by pouring 

the acid into a folution of fale of tartar, or any 

other vegetable alkali, till the effervefcence 062128) 

viltration and evaporation. saat 

It is an axium in chemiftry univerfally acknow- 

160260, that®alkalis have 2 ftronger attraction to 

the vitriolic than to any other acid; therefore no 

other acid can decompofe vitriolated tartar. But 

M. Baumé difcovered, many years ago,that.this 

falt may be actually decompofed for that, if to 

-a folution of vitriolated tartar, we add nitrous 

acid, a real nitre will precipitate s which nictre 

could not be otherwife formed than by taking 

the alkaline bafis from the vitriolated tartar. He 

does not, however, admit this extraordinary phe~ 

nomenon as an exception to the general axiom, 

nor yet as an example of reciprocal affinity : but 

he afcribes it to the fupetior attraction of the 

nitrous acid to the phlogifton in the vitriolated 

tartar. M. Macquer adopts this opinion. Was 

it not neceffary that one of thefe philofophers 

fhould have proved the exiftence of phlogifton in 

vitriolated tartar? It is, however, of no confe- 

quence, fince phlogifton has nothing to do in the 
: ் pre- 

1
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procefs. “Fhe phenomenon in queftion may be 
rationally explained: thus : vegetable alkali, like 
a drunkard, will drink after its natural thirft is 

fatisfied : in the language of chemiftry, it is cap- 
able of fuper-faturation with acids; if therefore 
I pour nitrous acid into a folution of vitriolated 
tartar, a part of the vitriolated tartar will relin- 
quifh its bafis to the nitrous acid, in order to fu- 

per-faturate itfelf with the vitriolic acid, which 

‘will thereby be difengaged; in this experiment, 

therefore, only a part of the vitriolated tartar is 

decompofed, : If the vitriolated tartar, which is 

ufed in the experiment, were cryftallized in a fu- 

perfluous quantity of vitriolic acid, no nitre would 
"precipitate, becaufe the tartar was already fuper- 
faturated.. See Bergman’s Elective attrattions. 

_ TERRA foliata tartari. A ridiculous appel- 
lation given to tartarized vinegar. The Chemical 
Didionary informs us, that during the effervefcence 
occafioned by the mixture of the vegetable acid 

with the vinegar, a large quantity of air, which 

he calls aerial) water, is produced, as fuffocating as 

volatile alkali, or volatile fulphurious acid. 

What ftrange nonfenfe! 

TERRA ¥aponica is not an earth, but the in- 

fpiffated juice of a vegetable, foluble in water or 

in fpirit. ie 
"TEST, isa kind of oval dith made of wood- 

afhe>, or powder of calcined bones, mixed with 

சண ட கரத் அ பகா ் a little
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ந் little clay; itis ufed by refiners, and for af- 
faying , tefting, or trying gold or filver by melting, 
it Swit lead: 

_ TEST-LIQUOR. — A’folution’6f green eat 
ti water, ufed formerly by brandy-merchants for 

- the purpofe of difinguifsing genuine French 
brandy from male fpirits. A fee drops of this 
liquor would turn a glafs of brandy purple; but 
had no effect on malt fpirits: becaufe the latter 
was coloured with burnt fugar ; the former by the 
oak cafk in which it was kept. The caufe of this 
effect is eafily underftood, when we recollea that 
the oak cafk communicates to the brandy not 
only colour but aftringency, and that a folution 
of iron ftrikes a, purple or black colour with any— 
vegetable aftringent. But this teft-liquor is at 
prefent of no ufe; for the diftillers have learnt the 

art of colouring their fpirit with an extract of oak. 
We are-told in the Cyclopedia, that this teétt-liquor 
is made by diffolving a-litile green, or white, vie 

triol’in water; but that the very bet way of 
making 4 it, is with @ calcinéd Vitriol of iron dif- 
folved in a diltte or aqueous mineral: acid. 

Whether this was originally in old ‘Chambers, ‘OF 

added by the laft editor, I know. not; but it was 
certainly written by fome themift who did not 
know that while vitriol is a vitriol of zinc and 
not Of ifoh; and ‘that alcinied vitriol is infeluble 
a ay acid. 

TIN,
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_TIN, p. 97, 198... 
TINCTURES, fn pharmacy, are folutions in 

{pirituous menftrua. 2. a 

் TURPENTINE is a refinous juice extracted 

from certain trees by wounding the trunk with a 

knife. It poffeffes the chemical properties of 

other refins. ; ; 

VERDEGRISE is ‘a metallic falt, confifting of 

vinegar faturated with copper. தன்று. 

VERDETER. A blue pigment, compofed of 

copper diflolyed in aqua fortis, and whiting. ; 

VINEGAR, by.chemifts called the acetous acid. 

It is the produce of ‘that fermentation which is 

generally fuppofed to fucceed the vinous. The 

ftrongeft wines are {aid to produce the deft vine- 

gar. Vinegar may be concentrated, that is, made 

-ftronger, or rendered more acid, by freezing, .or 

by combining it with earths, alkaline falts of 

metals, and afterwards feparating it by means of 

vitriolic acid ; or by diftilling it from verdegrife, 

which is vinegar combined with copper. 

VITRIFICATION. See Glas. 

_ VITRIOLS are {alts compoied of vitriolic acié 

faturated with a metallic earth. Vitriols are eafily 

known by diffolving them in water, aod mixing 

the folution with that of Epfom fale or of vigriol- 

ated tartar, If it be a yitriol that you. haye dif- 

folved, the mixture will continue limpid. 

_* VITRIOL of Cobalt is s8¢, and produces a ts 

folution in water. , 
; 

Vie 

ப
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VITRIOL of Copper. Bue vitriol. If v we dd 
volatile alkali to a folution of this fale in water, 

a deep bine will be produced. If into a folution 

of this fale in water, we immerfe a polifhed 
~ plate of iron, it will ey be covered ae 

copper. 

VITRIOL of Iron, is eagle ஈச Ly its 
folution ftriking a purple or black colour with a 

folution of galls, or of any »other vegetable 

aftringent. 
VITRIOL of Lead. We are affured by Dr. 

Withering, that it is found in large quantities in 

the 11016 oe Anglefea. 

VITRIOL of Zinc. White Opal: Tris erties. 

“in-twice its weight of water, and may be preéci- 
pitated by alkalis, but not by iron. 
UMBER. Till lately fuppofed to be a clay ; 

but now believed to be decayed wood mixed with 
bitumen. It is ufed asa pigment. _ 
URINE is a folution of different falts in water: 

the falts are microcofmic, marine, and ammonia- _ 
cal, ‘The compofition of thefe falts hath been al- 
ready explained : they vary according ‘to the 
health and conftitution of the individual; but 

are confiderably influenced Sy the quality and 
quantity of aliment. The illiterate quacks, who 
pretend to judge of difeafes from a bare in{pec- 
tion of the urine of the patient, are arraat knéves, 

and their patients pitiable fools. In an age dif- 

tinguifhed by {cientifical improvements ; 5 In ana- 
tion 

ஐ ௫.



 



பதத WEBS இட ம. 

Goldinits ர்க் ட் 

24 Grains make I peniny-weight. 
20 Penny-weights—-1 ounce = 480 grains 
12 Ounces meek ty pound = = 5760 do, 

அடித் we. fee that the apothecaries’ and the 

கரோல் weights are the fame Troy pound 
differently divided. But in all weights above 
two drams, the Apothecaries generally ufe Avoir- 
dupois weights, which are the weights ufed io 

sruggifis, g rocers, eee 
ஆப 

Anoirdupois Rial 

16 Drams make 1 ounce = ததர பார்க் a 
16 Ounces — 1 pound = 7000 © do. 
a8 Pounds — rquarter ~~ 
4 Quarters— 1 hundred. 0 

20 Hundred — 1 ton. ட 

Frei W ட 

அத Grains make 1 denier = 1934 Troy grains. 
3 Deniers I prols =. “369! .. | do. 
8 Gros - rounce — 4723. do. 

_16 Ounces: 1 pound = 7560 ~— do. 
The Paris a is to the Troy grain as 7560 

to 9216. 
In a note to Bergman’s Aualyfis of Waters, 

fe&t. 7. we are told that the Swedifh apothe-ary’s 
pound confifts of ‘12 ounces, and each ounce of 
480 grains; fo'that it is the fame as our own. 

WEIGHT
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\ 2 W டரா த ப ot: 433, 

WEIGHT ட் differen: kinds of air according 

to Mr, Kirwan. Are on Pieter ற; 18. 

ள். ் | enna” Fin 

WF nea Cubic Inches: «iy Graim: Cotman Air. 

Common air ட உ இதும் el tig L000. 15 

Pure. air. டை 2 32 acne 

Phlogifticated air 32 5368 = 935 

Nitrous air ட க cee a “a 1194 

Vitriolic air = 20,215: Bet Obl 

Fixed air. = ர 1600 

Hepatic air - 34,286. = 11064 

‘Allvaline git இ லட வறை = 002. 

ரீக 6 air - ஆம 2. 40: 

WELDING peas a is that degree or heat a. 

which two pieces of i iron may. be மல by ham- 
mering. 
WINE. See Fermentation, p. ees 

WOAD is a plant cultivated in France for the 
ufe of dyers of woollen cloth. Lhe leaves aré 

ground and made into balis. It gives a perma- 

nent blue colour, and is generally mixed with 

indigo. 

WOLFRAM i is'a_very heavy ore of i iron, fre- 

quently found in tin mines. When fcratched it 

fhews a red trace, which diftinguifhes it from. 

tungften, It is very refractory and infoluble. It 

confifts of flint, calx of iron, and a little tin. 

Kirw. Min, P. 4. ch. 5. fp. 24 

YELLOW. The drugs ufed by dyers for this 

colour, in what is called the good dye, are weld, 

Bet: favery, 
3
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Savory, green. wood, yellow wood, “and a 

The wool or ftuff is previoully prepared, by boil- 

.ing*inga folution of alum and tartar, in the pto- 

portion of four ounces of alum. and one ounce-of 

~ tartar to eachspound of wool. - Silk or wool. -may 

- alf@jbe dyed salons a me mixed with: ப 

luted nitrou8 acid. - ழ் 

ZAFERE is the ok of ர aa ம் vies 

triflable earth. It is ufed for giving a blue colour 

to glafs and enamels, alfo for painting on ae 

Jain. 
ZEOLYTE is a ftone compoled of Aint, clay, 

_ and lime. Ibis tranfparent, or opake colourlefs,: 

of reddith, or greenith, or yellowifh Te ie ~arious 

as to fhape and texture.~ It does not ftrike fire 

with fteel. It does not effervefce with acids, 

though they partly diffolve it. It fwells and di- 

Jates in a ftrong heat, and melts per fe into a fro- 

“thy flac. Kigy. Min, P. 1. ch. 7- ips 12. 

“ZING, p. 108, 201. ; 
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