




















i Advertifement
profperity of a ftate, confift in encouraging
the Science of Chemiftry, which difcovers
their principles. If this truth were not
univerfally acknowledged, I might on the
prefent occafion give an account of the fuc-
cefs with which my labours have been at-
tended in this i)rovinc'e*“. I might even call
upon the public voice ; and it would declare
that, fince the eftablithment of leGtures on
chemiftry, between three and four hundred
perfons have every year derived advantage
from infiru&ions in this {cience. It is well
known that our ancient fchools of medicine
and furgery, whofe fuccefs and {plendour
are conne@ed with the general intereft of
this province, are more flourifhing and
more numerous fince that period. And
with the fame confidence I might appeal
to the Public, that our maﬁufaé’turqs are
~ daily increafing in perfe&ion; that feveral
new kinds of induftry have been introduced
- into Languedoc ; that, in a regular fuccef-
fion, abufes have'been reformed in the ma-
nufattories, while the procefles of the arts
have been {implified; that the number of
coal-mines actually wrought is increafed ;

* Languedoc. B
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of the Author: iik
and that, upon my principles, and in con-
fequence of my care and attention, manu-
fatories of alum, of oil of vitriol; of cop-
peras, of brown red, of artificial pozzolana,
of cerufe, of white lead; and others, have
been eftablifhed infeveral parts of the pro-
vince; , e
Chemiftry is therefore effentially con-
‘ne’&ed with the reputation and profperity
of a ftate ; and at this peculiar inftant, when
the minds of men are univerfally bufied in
fecuring the public welfare, every citizen is
accountable to his country for all the good
which his peculiar fituation permits him to
do. Every one ought to haften, and pre-
fent to fociety the tribute of thofe talents
which heaven has beftowed on him ; and
there is no one who is not able to bring fome
materials; and depofit them  at the foot of
the {uperb edifice which the virtuous admi-
niftrators are raifing for the welfare of the
whole. It is with thefe views that I have
prefumed .to offer to my countrymen the
work which I at prefent publith ; and I ep-
treat them to exercile their {feverity upon the
‘ a2z inten=



iv Advertifemient
intention of the author only, but to referve
all their indulgence to the work.

* I publifh thefe Elements of Chemiftry
with the greater confidence, becaufe T have
had opportunities myfelf of obferving the
numerous applications of the principles
which conflitute its bafis to the pheno-
. mena of nature and art. The immenfe
~ eftablifhment of chemical produéts which I

have formed at Montpellier, has allowed me
to purfue the development of this do@rine,
_and to obferve its agreement with all the
 fatts which the various operations prefent
to us. It is this do&rine alone which has
led me to fimplify moft of the procefles,
to bring fome of them to perfection, and to
retify all my ideas. It is therefore with the
moft intimate confidence that I propofe it.
I find no difficulty in making a public ac-
knowledgment that I have for fome time
taught a different do@rine from that which I
at prefent offer. I then believed it to be
true and folid ; but I did not on that account
ceafe to confult nature. I have conftantly
entered into this refearch with a mind eager

; for
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for improvement. Natural truths were ca-
pable of fixing themfelves with all their pu-
rity in my mind, becaufe T had banifhed
prejudice ; and infenfibly I found myfelf
drawn by the force of fa&s to the do&rine I
now teach, Let other principles imprefs
the fame convi&tion on my mind ; let the
fame number of phenomena and fa&s exhi-
bit themfelves in their favour; the fame
number of happy applications to the opera-
tions of nature and of art; let them appear
to my mind with all the facfed chara&ers
of truth ; and I will publifh them with the
fame zeal, and with the fame intereft. I
condemn equally the man who, attached to
the ancientnotions, refpe@ts them fo much as
to reject without mature examination every
thing which appears to oppofe them ; and
him who embraces with enthufiafm, and al-
~moft without refleGtion, the principles of
any new, do@rine. Both are worthy of
compaflion if they grow old in their pre-
judices; and both are worthy of blame if
they perpetuate them.

T have been careful to bamfh all difcuf-
a3t fions
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fions from my work. That fpirit of party
yvh_lch but too often caufes a divifion be-
tween perfons who are purfuing the fame
objetts, that tone of bitternefs which pre-
dommates in certain dlfputes, that want of
candour Whlch is mfenﬁbly produced by
the movements of felf—love, have but too
long retarded the progrefs of our know-
ledge. The love of truth is the only paf= '
ﬁon which a philofopher ought to indulge.
"The fame objed, the fame mtereﬁ' tend to
unite chemlf’(s Let the fame fplut mfplre :
them, and dlreé’c all their labours Then
we fhall foon behold chemlﬁry advancmg
in a rapid progrefs ; and its cultivators will
be honoured with the fuﬂrage and the g\ratl-

tude of their countrymen

I have endeavoured in this work to ex-
plain my ideas with clearnefs, precifion,
and method. I know by experience fhat'
the fuccefs of any work, and its various de—
grees of utlhty, often depend on the form
under which thedo@rine which it contains is
difplayed ; and it has accordmgly been my
intention to fpare no pains in exhibiting
= | ' “the'
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the truths which form the bafis of this work
in all the charaéters they are juftly entitled
to. :

In compofing thefe Elements of Chemif-
try, L have availed myfelf with advantage of
all the fa&s which I have found in the
works of the celebrated chemifts who adorn
this age. I have even made no {cruple to
follow their method- in drawing up certain
articles; and have transferred into my own
work, almoft without alteration, thofe fads
which I have elfewhere found defcribed
with a greater degree of precifion and per-
fpicuity than I might have been capable of
beftowing on them, This proceeding, in
my opinion, renders homage to authors,in-
ftead of robbing them. If fuch' a proceed-
ing might juftify reclamations, Mefirs. La-
voifier, De Morveau, Berthollet, De Four-
croy, Sage, Kirwan, &c. might eafily de-
clare agam{’c me.

I was well aware that the pretenfion
of knowing, difcuffing, and methodically
diftributing the whole of our prefent fcience
of chemiftry, was an enterprize beyond my
ability. This fcience has made fo great a

a4 progrefs,
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progrefs, and its applica_tiPns are fo multi-
plied, that it is impoffible to attend to the
whole with the fame care: and it appears
to me that the writer of an elementary work
ought at prefent to attend principally to
the development of general principles, and
content himfelf in pointing out the confe-
quences, and their applications. In this
way of proceeding we fhall follow the me-
thod which has long_bgeﬁ' practifed in the
ftudy of the mathematics ; the priaciples of
which, nearly infulated, and {eparated from
all application, form the firft fudy of him
who means to acquire them.

To obtain a thorough acquaintance with
all the knowledge which has been acquired
in chemiftry until our time, the chemical
part of the Encycldpédie Meéthodique may
be confulted. In this work, the celebrated
author gives the moﬁ interefling account
of the progrefs of the fcience. Here it is
that he difcufles the feveral opinions with
that candour and energy which become the
man of letters whofe mind is directed to
trath only. Here it is that he has made a
precious depofit of all the knowledge yet

écquired,
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acquired, in order to prefent to us in the
fame point of view all which has been done,
 and all which remains to be done: and
here, in a word, it is that Mr. De Morveau
has rendered the moft flriking homage to
the truth of the do&rine we now teach ; be-
caufe, after having combated fome of its
principles in the firft volume, he has had
~ the courage to recant, the moment the facts
feen in a better point of view, and re-
peated experiments, had fufficiently en-
lightened him. This great example of cou-
rage and candour is doubtlefs honourable to
the learned man who gives it; but it can-
- not fail to add ftill more to the confidence
which may be placed in the do@rine which
is it§ objed. :

The development of the principles upon
which the New Nomenclature is eftablithed,
may be found in the Elementary Treatife of
Chemiftry of Mr. Lavoifier; and I refer like-
wife to this excellent work for the figuréand
explanation of alltheapparatus I fhallhaveoc-
cafion to {peak of. I rake this ftep the more
carneftly, becaufe, by aflociating my owil

produc-

-
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PRELIMINARY DISCOURSE.

T appears that the ancient nations pof-

feffed fome notions of chemiftry. The
art of working metals, which dates from the
moft remote antiquity; the lufire which
the Pheenicians gave to certain colours ; the
luxury of Tyre; the numerous manufac-
tures which that opulent city included
within its walls—all announce a degree of
perfeQtion in the arts, and fuppofe a confi-.
derable extent and variety of chemical
knowledge. But the principles of this
fcience were not then united into a body of
do@rine; they were concentrated in the
workthops of the manufalurers, where
they had their origin: and obfervations’
alone, tranfmitted from one operator to ano-
‘ ther,
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ther, enhghtened and conducted the fleps
of the artift. Such, no doubt, has been the
origin of all the{ciences. , At firft they pre-
fented unconne&ted fadts; truths were con-
founded with error ; time and genius alone
could clear up the confufion ; and the pro-
‘gref-s of information is always the fruit of
flow and painful experiment. Itis difficult
to point out the precife epocha of the origin
of chémical {fcience ; but.we find traces of
its exiftence in the moft remeote ages. Agri-
eulture, mineralogy, and all the arts which
are.indebted to it for their principles, were
cultivated and enlightened. 'We behold the
original nations, 1mmed1ately fucceeding the
fabulous ages, furrounded by all the arts'
which fupplied their wants; and we. may
compare chemiftiry to that famous river
whofe waters _fertiﬁzc the lands they inun-
date, but whofe fources are fill to us un-
‘known. :
- Egypt, which appears to ha,ve been the
nur{e of chemiftry reduced to principles,
' was not flow in turning the applications of
~ this feience towards a chimerical end:  The
firft feeds of chemiltry were {oon changed

by
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by the paflion of making gold. In a mo-
ment all the labours of operators were di=
refted towards alchemy alone ; the great
objet of ftudy became fixed on an endea-
vour to interpret fables, allufions, hierogly-
phics, &ec.; and the induftry of feveral
centuries was confecrated to the enquiry
after the philofopher’s ftone.  But though
we admit that the alchemifts have retarded
the progrefs of chemiftry, we are very far
from being difpofed to any outrage on the
memory of thefe philofophers: we allow

them the tribute of eficem to which oh fo
: many accounts they are entitled. The pu-
rity of their fennments, the ﬁmphcxty of
their manners, their fubmiffion ‘to Provi-
dence, and their love for the Creator, pene-
trate with veneration all thofe who read
their works. The profoundeft views of
genius are every where feen in their writ-
ings, allied with the moft extravagant ideas.
The moft fublime truths are degraded by
applications of the moft ridiculous nature;
and this aftonithing contraft of fuperfhnofr .
and philofophy, of light #nd daanefs, com-
pels ustoadmire them,even at theinftant that

we
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we cannot withhold our cenfure. We miift
not confound the fect of alchemifts, of
whom we fhall proceed to fpeak, with that
crowd of impoftors, that {ordid multitude of
operators at the furnace, whofe refearches
were direéted to the difcovery of minds ca-
pable of being impofed on, who fed the
ambition of fuch weak 'minds by the de-
ceitful hope of increafing their riches. This
laft clafs of vile and ignorant men has never
~been acknowledged by the true alchemifts ;
and they are no more entitled to that name,
than the vender of fpecifics on the ftage to
the honourable name of Phyfician.

The hope of the alchemift may indeed be
founded on a flender bafis; but the great
man, the man of gepius, even at the time
when he is purfuing an imaginary obje&,
knows how to profit by the gphenomena
which may prefent themfelves, and derives
from his labours many ufeful truths which
would have efcaped the penetration of ordi- |
nary men. Thus it is that the alchemifts
_have fucceflively enriched pharmacy and
the arts with moft of their compofitions.
The firong defire of acquiring riches has in

all
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all times been a paflion fo general, that this
fingle motive has been fufficient to lead
many perfons to the cultivation of a fcience
which has more relation than any other to
metals ; which ftudies their nature more
particularly, and appears to facilitate the
means of compofing them. It is known
that the Abdarites did not begin to confider
the {ciences as an occupation worthy a rea-
fonable man, until they had feen a celebrated
philofopher enrich him{felf by fpeculations of
commerce ; and I do not doubt but that the
defire of making gold has decided the voca-
tion of feveral chemifts. We are therefore
indebted to alchemy for {everal truths, and
for feveral chemical profeffors : but this ob«
ligation is {mall, in comparifon to the mafs
of ufeful truth which might have been af-
forded during the courfe of feveral centu-
ries; if; inftead of endeavouring to form the
metals, the operations of chemifts had been
confined to analyfing them, fimplifying the
means of extracting them, combining them
together, working them, and multiplyine
and re&ifying their ufes. :

The rage for making gold was fucceeded

by
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by the fedu&ive hope of prolonging life by

~means of chemiftry. The perfuafion was
eaﬁly admltted thata {cience which affords

remedies for all dxforders, might without

effort fucceed in aﬁ‘ordmg a univerfal medi-
cine. The relations which have been handed

down to us of the long life of the ancien!tsi

appeared to be a natural effe& of their
knowledge in chemiftry. The numerous
fables of antiquity obtained the favour of
being admitted among eftablifhed facts ; and
the alchemifts, after having exhaufted them-
felves in the fearch after the phl]Ofophel%
ftone, appeared to redouble their efforts to
arrive At an objet flill more chimerical. At
this period the clikirs of life, the arcana,
the polychreft medicines, had their origin;
together with all thofe monftrous prepara-
tions, of which a few have been- handed
down even to our days. :

The chimera of the univerfal Gkt
agitated the minds of moft men in the fix-
teenth century ; and immortality was then
promifed with the {fame effrontery as a Char-
latan now announces his remedy for every

difeafe. The people are eafily {cduced by
thefe
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thefe ridiculous promifes ; but 'the man of
knowledge can never be led to think that
chemiftry can fucceed in reverfing that ge-
neral law of nature which condemns all

living beings to renovation, and a continual
circulation of decompofitions and fucceflive
generations, 'This fe& "gradually became
an obje of contempt. The enthufiaft Pa-
racelfus, who, after having flattered him-
{elf with immortality, died at the age of
forty-eight at an inn at Saltfburg, com-
leted its difgrace. From that moment the
izattered remains of this {e& united them-
felves, never more to appear again in public.
The light which began to fhine forth on all
{ides, rendered it neceffary that they thould
have recourfe to fecrecy and obfcurity ; and
thus at length chemiftry became purified.
 James Barner, Bohnius, Tachenius,
Kunckel, Boyle, Crollius, Glafer, Glauber,
Schroder, &c. appeared on the ruins of
thefe two fe@s, to examine this indigefted
aggregate, and feparate from the confufed
mafs of phenomena, of truth and of errcv
every thing which could tend to enlighten
the feience. The fe of the adepts, urged on
oL L Jij 0 by
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by the madnefs of immortality, had difco-
vered many remedies ; and pharmacy and
- the arts then became enriched with for-
mulz and compofitions, whofe operations
tequired only to be reQified, and their ap-
plications better eftimated. .
Nearly at the fame time appeared the
celebrated Becher. He withdrew chemif-
try from the too narrow limits of pharmacy.
He thewed its conne@ion with all the phe-
nomena of nature; and the theory of the
formation of metals, the phenomena of fer-
mentation, the laws of putrefaction, wer
all comprehended and developed by this
fuperior genius. Chemiftry was then di-
rected to its true objet : and Stahl, who fuc-
ceeded Becher, reduced to certain general
principles all the facs with which his prede-
ceflor had enriched the fcience. He {poke a
language lefs enigmatical ; he claffed all the
fa&s with order and method ; and purged
the fcience of that alchemic infe&ion, to
which Becher himfelf was too much at-
tached. But if we confider how great are
"’th»e claims of Stahl, and how few the addi-
tions which have been made to his doc-
trine
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trine until the middle of this century, we
cannot but be aftonithed at the {mall pro-
grefs of the {cience. When we confult the
labours of the chemifts who have appeared
fince the time of Stahl, we fee moft of them
chained down to the fieps of this great man,
blindly fubfcribing to all his ideas; and the
labour of thinking appeared no longer to
exift among them. Whenever a well-made
experiment threw a gleam of light unfavou-
rable to his do@riné, we fee them torment
themfelves in a ridiculous manner togform a

Y delufive 1nte1;pre+at10n Thus it Was that
the increafe of weight which metals 2 ‘acquire
by calcination, though little favourable to
the idea of the fubtraion of a principle
without any other addition; was neverthe-
lefs incapable of injuring this doérine. - .

The almoft religious opinion which
enflaved all the chemifts to Stahl, has no
doubt been pernicious to the progrefs of
chemiﬁry,. But the ftrong defire of reduc-
ing every thing to firft prmcmles, and of
: cﬁabhfﬁmgﬁa theory upon incomplete expe-
riments, “or, facts imperfe&tly feen, did no.
admit of the fmalleft obftacles. From the-
bz~ moment
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moment that analyfis had fhewn fome of
the principles of bodies, the chemift thought -
himfelf in poffeflion of the firft agents of
nature. He confidered himfelf as autho-
tized to regard thofe bodies as elements
- which appeared no longer fufceptible of be-
ing decompofed. The acids and the alka-
lis performed the principal part in natural
operations : and it appeared to be a truth
| buried in oblivion, that the term where the
artift ftops is not the point at which the
Creator has limited his power; and that the
laft refult of analyfis does indeed mark the
limits of art, but does not fix thofe of na-
ture. 'We might likewife reproach certain -
chemifts for having too long neglected the
operations of the living f{yftems. They
confined themfelves in their laboratories,
~ fludied no bodies but in their lifelefs ftate,
_and Were"incapable of-acquiring any know-
ledge but fuch as was very incomplete : for
he who, in his refearches, has no other ob-
je& in view than that of afcertaining the
principles of a fubftance, a&s like a phyfi-
" cian who {hould fuppofe he hdd acquired
complete notion of the human body by
' confin-
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confining his ftudies to the dead carcale, But
we muft likewife obferve that, in order to
form a proper notion of the phenomena of
living bodies, it is neceffary to poflefs the
means of confining the gafeous principles
which efcape from bodies ; and of analyf-
ing thefe volatile and invifible fubftances
which combine together. Now this work
was impoffible at that time; and we ought -
to beware of imputing to men thofe errors

‘which arife from the ftate of the times in
which they lived.

It may perhaps be demanded, on this oc-
cafion, why chemiftry was fooner known,
and more generally cultivated, in Germany
and in the North than in our kingdom. I
think that many reafons may be given for
this. In the firft place, the fcholars of Stahl
and, of Becher muft have been more nume-
rous, and confequently their inflruction far-

ther extended. Secondly, the wor king of
mines having become a refource neceflary ta
the governments of the North, has been
fingularly encouraged ; and that chemiftry,
whlch enlightens mineralogy muft necef-
b3 : farily
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farily have part1c1p1tated in its encourage~
ments *,

R Pcud}': of chemiftry did not begin to
be cultivated to advantage in France until
the end of the laft century.  The firft wars
of Louis XIV. {o proper to develope the
talents of the artift, the hiftorian, and the
military man, appeared little favourable to,

#* Since the French government has faahtated the
ftudy of mineralogy by the moft fuperb eftablifhments,
we have beheld the tafte for clemlf’c’ry.revwe, the arts
which have the working of metals for‘théi‘;_ object have
been rendered more perfe&, and the mines wHich have
been wrought are more numerous. Mr. Sage L12\3 been
more particularly affiduous and zealous to turn tbc fa-
vour of government towards this object. I havg been a
witnels to the laborious attention of this chemift to ef-
fect this revolution. I have beheld the Pe.r-foﬁalvfacri_-v_
fices he made to bring it forward. I have applauded .
his zeal, his motives, and his talents, The fame fen-.
timents ftill occupy my mind; and though I teicha -
do&trine at prefent which is different from hlS, this
c1rcumﬁance arifes from the impoffibility of command-
ing opinions. The philofopher who is truly worthy of
this name, is capable of diftinguithing the friend of his
heart from the flave of his {yftem : and, in a word, every
one ought to write according to his convition; the
moft facred axiom of the {ciences being, ¢ Amicus Plato,
fed mz agis amica veritas,”’ : :

 the
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the peaceable ftudy of nature. The natu-
ralit who in his refearches fees union and
harmony around him, cannot be an indif-
ferent {peGator of the continual fcenes of
diforder and deftru@ion ; and his genius is
cruthed in the midft of troubles and agita«
tions. The mind of the great Colbert, deeply
penetrated with thefe truths, quickly endea-
voufed to temper the fire of difcord, by
turning the minds of men towards the only
obje@s which could fecure the peace and
profperity of the ftate. He exerted himfelf
to render trade flourifhing: he eftablithed
manufacories: learned men were invited
from all parts, encouraged, and united toge-
ther, to promote his vaft projects. Then it
was that the ardour of enquiry replaced for
a time the fury of conqueft ; and France very
foon ftood in competition with all nations
for the rapid progrefs of the {ciences, and
the perfection of the arts.  Lemery, Hom-
berg, and Geoffroy arofe nearly at the fame
time ; and other nations were no longer en-
titled to reproach us for the want of che-
mifts, From that moment the exiftence of

the arts appeared to be well affured.  All
‘ b 4 tofe the
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the fciences which afford their firft prin-
ciples, were cultivated with the greateft fuc-
cefs: and it will fearcely be credited that,
in the fpace of a few years, the arts were
drawn from a ftate of non-entity ; and car-
ried to fuch a degree of perfe&ion, that
France, which had before received every
thing from foreign countries, became in pof-
feflion of the glory of fupplying its neigh-
bours with models and with merchandizes.
Chemiftry and natural hiftory, however,
at the beginning of this century, were culti-
vated only by a very fmall number of per-
{fons; and it was then thought that the
ftudy of thefe {ciences ought to be confined -
to the academies. But two men, whofe
names will be ever famous, have rendered
the tafte general under the reign of Louis
XV.. The one poflefled that noble fpirit
which is a ftranger to the power of preju-
dice, that indefatigable ardour which fo ea-
fily overcomes every obftacle, that opennefs
of character which infpires confidence, and
transfufed into the minds of his pupils that
enthufiafm of which he himfelf felt the force.
While Rouelle enlightened the fcience of
chemiftry,
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chemiftry, Buffon prepared a revolution fill
more aftonithing in natural hiftory. - The
naturalifts of the North had fucceeded in
caufing their produ@ions to be read by
a {mall number of the learned ; but the
works of the French naturalift were foon,
like thofe of nature, in the hands of the'
_ whole world. He poffeiled the art of dif-

fufing through his writings that lively inte-
reft, that enchanting colouring, and that
delicate and vigorous touch, which influ-
ence, attach, and fubdue the mind. The
profundity of his reafoning is every where
united toall that agreeable illufion which
the moft brilliant imagination can furnifh.
The facred fire of genius animates all his
produ&ions ; his fyftems conftantly exhibit
the moft fublime profpeds in their totality,
and the moft perfe& correfpondence in their
minute parts: and, even when he exhibits
mere hypothefes, we are inclined to per-
fuade ourfelves that they are eftablithed
‘truths. We become like the artift who,
after having admired a beautiful ﬁatue,
ufed his efforts to perfuade himfelf that it
. refpired, and removed every thing - which

~ could

.{}1:&
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could diffipate his illufion. We take up
his work with a pleafure refembling that of
the man who turns again to fleep, in hopes
of prolonging the deception of an agreeable
dream.

Thefe two celebrated men, by diffufing
the tafte for chemiftry and natural hi iftory,
by making their relations and ufes better
known, conciliated the favour of govern-
ment towards them; and from that mo-
ment every one interefted himfelf in the
progrefs of both fciences. Thofe perfons '
who were beft qualified im the kingdom,
haftened to promote the revolution which
was preparing. 'The fciences foon inferibed
in their lift of cultivators the beloved
and refpeted names of La Rochefoucault,
Ayen, Chaulnes, Lauraguais, Malefherve,
&ec. ; and thefe men, diftinguithed by their
birth, were honoured with a new {pecies of
glory, whichisindependent of chance orpre-
judice. They enriched chemiftry with their
difcoveries, and affociated their names with
ell the other literati who purfued the fame
career. They revived in the mind of the

chemift that paffion for glory, and that ar-
-5 dour

A
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dour for the public good, which continually
excite new efforts. The man of ambition
and intrigue no longer endeavoured to de-
prefs the modeft and ‘timid man of genius,
The credit of men in place ferved as a de-
fence and fupport againft calumny and per-
fecution: Recompences were affligned to
merit. Learned men were difpatched into
all parts of the world, to ftudy the arts,
and colle& their productions. Men cf the
firlt merit were invited to inftru& us with
regard to our own proper riches ; and eftab-
lithments of chemiftry which were made
in the'principal towns of the kingdom, dif-
_fufed the tafte for this {cience, and fixed
among us thofe arts which we might in vain
have attempted to naturalize, if a firm bafis
had not been firft laid. The profeffors
eftablithed in the capital, and in the pro-
vinces, appeared to be placed between the
academies and the people, to prepare the
latter for thofe truths which flow from fuch
refpeGable affociations. 'We may confider
them as a medium which refra&ts and mo-
difies the rays of light that iffue from thofe
yarious luminous centres; and direts them

: towards
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‘towards the manufactories, to enlighten and
improve their pradice. Without thefe fa-
vours, without this confideration and thefe
recompences, could it have been expeed
that the moft unafluming among phi-
lofophers would have exerted himfelf to
promote the reputation of a people to whom
he was unknown ? Could a man fo fituated
reafonably hope to fucceed in carrying a
difcovery into effet ? Is it probable that he
fhould have poffefled a fufficient fortune to
work in the large way, and by this means
alone to overcome the numberlefs prejudices
which banifh men of fcience from manu-
factories? The contemplative {ciences de-
mand of the fovereign repofe and liberty
only; but experimental {ciences demand
more, for they require affiftance and en-
couragement. What indeed could be hoped
in thofe barbarous ages, wherein the che-
mift {carcely durft avow the nature of the
occupation )}ihich in fecret conftituted his
greatelt pleafure. The title of Chemift was -
almoft a reproach :" and the prejudice which
confounded - the profeffors of this fcience

with fuch wretched projetors as are en—
titled
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titled only to pity, has probably kept back
the revival of the arts for feveral centuries’;
for chemiftry alone can afford them a proper
bafis. If the princes of paft times had been
friends of the arts, and jealous to acquirea
pure and durable reputation; if they had
been careful to honour the learned, to colle&
their valuable labours, and to tran{mit to us
without alteration the precious annals of
human genius; we fhould have been dif-
penfed from labouring among the rubbith of
early times, to confult a few of thofe remains
which have efc@ed the general wreck ; and
we fhould have been fpared the regret of al-
lowing, after many ufelefs refearches, that
the mafter-pieces of antiquity which re-
main anfwer {carcely any other purpofe
than to give us an idea of that fuperiority
to which the earlier nations had arrived.
Time, the {fword, fire, and prejudice have
devoured all ; and our refearches ferve only
to add to our regret for the lo{Tes which the
world has fuftained.

The {cience of chemiflry poﬁ'eﬂ'es the
glory, in our days, not only of having ob-
tained the prote@ion of government, but'it

may

e
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may ‘likewife boaft of another equally eles
_vat_ed This {cience has fixed the attention,
and formed the occupation, of various men
in whom the habit of a profound ftudy of
the aecurate fciences had produced a ne«
ceflity of admitting nothirig but what is
proved, and of attaching themfelves only to
fuch branches of knowledge as are fufcep-
tible of ftri& proof. Mefirs. De la Grange,
Condorcet, Vander Monde, Monge, De
la Place, Meufnier, Coufin, the moft cele-
brated mathematicians of Europe, are all
interefted in the progrefs of this fcience, and
moft of them daily add to its progrefs by
their difcoveries.

- So great a mafs of inftru@ion, and fuch
ample encouragement, could not but effet
a revolution in the {cience itfelf; and we are
indebted to the combined efforts of all thefe
learned men for the difcovery of feveral
metals, the creation of various ufeful arts,
the knowledge of a number of advantage-
ous procefles, the working of feveral mines,
_ the analyfis of the gafes, the decompofition

of water, the theory of heat, the do&rine of
combuftion; and a mafs of knowledge fo ab-

folute



Preliminary Difeourfe. * xxxi
folute and {o extended, refpe@ing all the
phenomena of art and of nature, that in a
very thort time chemifiry has become a
fcience entirely new. We might now fay
" with much more truth what the celebrated
Bacon affirmed of the chemiftry of his time:
¢ A new philofophy,” fays he, ¢ has iffued
¢ from the furnaces of the chemifts, which
* has confounded all the reafonings of the
¢ ancients.”

But while difcoveries became infinitely
multiplied in chemiftry, the neceflity of re-
medying the eonfufion .which had fo long
prevailed, was foon feen, and indicated the
want of a reform in the language of this
{cience. There is {o intimate a relation be-
tween words and fa&ts, that the revolution
which takes place in the principles of a
{cience ought to be attended with a fimilar.
t€%olution in its language: and it is no
more poflible to preferve a vicious nomen-
“clature with a fcience which becomes en-
lightened, extended, and ﬁmpliﬁed, than to
polifh, civilize, and inftru& uninformed
man without making any change in his na-
tural language. Every chemift who wrote

on
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~ on any fubje& was firuck with the inaccu= .
racy of the words in common ufe, and con~
fidered himfelf as authorized to introduce
fome change ; infomuch that the chemical |
language became infenfibly longer, more
confufed, and more unpleafant. Thus the
carbonic acid has been' known, during the
courfe of a few years, under the names of
Fixed Air, Acrial Acid, Mephitic Acid,
Cretaceous Acid, &c.; and our. pofterity
may hereafter difpute whether thefe various
denominations were not applied to different
fubttances. The time Wamthelefore come
in which it was neceﬁary to reform the
language of chemiftry: the imperfecions of
the ancient nomenclature, and the difcovery
of many new fubftances, rendered this revo-
lution indifpe’rifable. But it was neceflary to
defend this revolution from the caprice and
fancy of a few individuals ; it was neceffafy
to eftablith this new language upon inva-
riable principles : and the -only means of
infuring this purpofe was doubtlefs that of .

cere@ing a tribunal in which chemifts of
acknowledged merit fhould difcufs the

words recelved without prejudice and with-
2 out
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out intereft ; in which the principles of a
new nomenclature might be eftablifhed and
. purified by the fevereft logic ; and in which
the language fhould be fo well identified
with the {cience, the word fo well applied
to the fa&, that the knowledge of the one
fhould lead to the knowledge of the other.
This was executed in 1788 by Meflrs. De
Morveau, Lavoifier, Berthollet,  and De
Fourcroy.

In order to eftablith a fyftem of nomen-
clature, bodics muft be confidered in two
different poi@of view, and difiributed into
two claffes ; namely, the clafs of {imple {ub-
ftances reputed to be elementary, and the
clafs of combined fubftances.

1. The moft natural and fuitable deno-
minations which can be afligned to fimple
fubftances, muft be deduced from a princi-

*pal and characeriftic property of the fub-
ftance intended to be exprefled. They may
likewife be diftinguifhed by words which
do not prefent any precife idea to the mind.
Moft of the received names are eftablifhed
outhls laft principle, fuch as the names Sul-
»Rﬁﬁﬂ'g}?hofphoxus, which do not convey
| -‘Vjél;'."‘l. ' e any
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any fignification in- our language, and pro=
duce in our minds determinate ideas only,
becaufe ufage has applied them to knowm
fubftances. Thefe words, rendered facred
by ufe, ought to be preferved in a new no-
menclature ; and no change ought to be
made, excepting when itis propofed to rec-
tify vicious denominations. In this cafe
the authors of the New Nomenelature have
thought it proper to deduce the denomina-
tion from the principal chara&eriftic pro-
perty of the fubftance. Thus, pure air
might have been called Vital Air, Fire Air,
or Oxigenous Gas; becaufe it is the bafis
of acids, and the aliment of refpiration and
combuftion. But it appears to me that this
principle has been in a fmall degree departed
from when the name of Azotic Gas:was
given to the atmofpherical mephitis—
1. Becaufe, none of the known gafeous fub-
flances excepting vital air being proper for
refpiration, the word Azote agrees with
every one of them except one; and confe*
quently this denomination is not founded
upon an exclufive property, difiiné&ive andv
charaQeriftic of the gasitfelf. 2. This de-
nomination



Preliminary Difeourfe. XXXV
fiomination being once introduced, the ni-
dric acid ought to have been called Azotic
%c’id, and its combinations Azotates ; be-
~ caufe the acids are propofed to be denoted
By the name which belongs to their radical.
3. If the denomination of Azotic Gas does
hot agree with this aériform {ubftance, the
name of Azote agrees flill lefs with the
concrete and fixed fubflance; for in this
ftate all the gafes are effentially azotes. It
appears to me therefore that the denomina-
tion of Azotic Gas is not eftablifhed accord-
ing to the p‘nnc1ples which have been
adopted ; and that the names given to the
feveral {ubftances of which this gas confti-
tutes one of the elements, are equally re-
moved from the principles of the Nomen-
clature. In order to corre& the Nomen-
clature on this head, nothing more is ne-
ceflary than to fubftitute to this wotd a de-
nomination which is derived from the gene-
ral {fyftem made ufe of ; and I ‘haveprefumed
to propofe that of Nitrogene Gas. In the
firft pla lace, it is deduced from the charaGe-
riftica f:{cxcluﬁve property of this gas,
which ormis the radqcal of the nitric acid.

"'-’:“" % C2 -. > B}'
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By this means we fhall preferve to the com=
binations of this fubftance the received de-
nominations, fuch as thofe of the Nitri€

« Acid, Nitrates, Nitrites, &e¢.” In this man-
ner the word which is afforded by the prin-
eiples adopted by the celebrated authors of
the Nomenclature, caufes every thing to re-
turn into the order propofed to be eftab-
lithed.

.l he method made ufe of to afcertam
the denominations fuitable to compound
fubftances, appears to me to be fimple and
accurate. . It has been thought that. the lan-
guage of this part of fcience ought to pre-
fent the analyfes; that the words thould be
only the expreffion of facts; and that con-
fequently the denomination applied by a
¢hemiit to ahy fubftance which has been
analyfed, ought to render him acquainted
with its conflituent parts. By following
this method, the Nomenclature is as it were
united, and identified with the fcience ; and
fats and words agree together. Two
tHings aré therefore united, which un-
til this time appeared to. have no mutmL

relation, the word, and the fubfance which
L‘)‘
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it reprefented ; and by this means the ftudy
of chemiftry is fimplified. But when we
“apply thefe inconteftable principles to the
various obje@s of chemiftry, we ought to
follow the analyfis ftep by Rep, and upon
this ground alone eftablith general and in~
dividual denominations. 'We ought to ob-
{erve that it igfrom this analytical method
that the various denominations have been
afligned, and that the methodical diftribu-
tions of natural hiftory have been at all
times made. If man were to open his eyes
for the ﬁrﬁ time upon the various beings
which people or compofe this globe, he
would eftablifh their relation upon the com-~
parifon of ‘their moft evident properties, and
no doubt would found his firft divifions
upon the moft fenﬁble differences. The
various modes of exiftence, or their feveral
degfees of confiftence, would form his firft
divifion ; and he Would.arrangev them under
the heads of folid, liquid, or aériforn¥ bo-
dies. A more profound examination, and
a more conneéted analyfis of the individuals,
would foon convince him that the fub-
flances which certain general relations had

¢4 induced
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induced him to#unite in the fame clafs, un-
der a generic denomination, differed very
effentially among each other, and that thefo
differences neceffarily required fubdivifions,
Hence he would divide his folid bodies into
- ftones, metals, vegetable fubftances, animal
fubftances, &c. ; his liquids would be di-
vided into water, vital ait, ifflammable air,
mephitic air, &c. When he proceeded to
carry his refearches on the nature of thefe
fubftances ftill farther, he would perceive
that moft of the individuals were formed
by the union of fimple principles ; and here
it is that his applications of the Ayftem to
be followed, in afligning a fuitable denomi-
nation to each fubftance, would ‘b.egin_‘., To
anfwer this purpofe, the authors of the New ;
Nomenclature have endeavoured to exhibit
denominations which may point out the
conflituent principles, This admirable plan
has been carried i into execution as far as re-
lates to fubflances which are not very coms-
phcated,fuch as the combinations of the
prigziples  with each other; the acids,
carths, metals, alkalis, &c. And this part
of the l\omenclature appears to me to
leave.
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union of five or fix principles. In this cafe,
the preference has been given to the received
appellation, and no other changes have been
admitted but fuch as were neceffary in or-
der to fubftitute proper appellations inftead
of thofe which afforded notions contrary to
the nature of the objes they were applied
R
I have adopted this Nomenclature in my
leGtures, and in my writings ; and I have
not failed to perceive how very advantage-
ousit is to the teacher, how much it relieves .
the memory, how greatly it tends to pro-
duce a tafte for chemiftry, and with what
facility and precifion the ideas and prin-
ciples concerning the nature of bodies fix
themfelves in the minds of the auditors.
But I have been careful to infert the techni-
cal terms ufed in the arts, or received in fo-
ciety, together with thefe new denomina-
tions. I am of opinion that, as it is impof-
fible to change the language of the people,
it is neceflary to defcend to them, and by
that means render them partakers of our dif-
coveries# We fee, for example, that the ar-
tift is acquainted with the fulphuric acid by

‘ ‘no
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4 Cheniical Veffels of Earth ;

Thefc veflels are formed of earth, glafs, or
metal. Veflels of unglazed earth are too roc-
ous, infomuch that liquids filtrate through
 their texture. Thofe of porcelain bifcuit are
likewife penetrable by liquids ftrongly heated,
and f{uffer gafeous or aériform fubftances to
efcape. The beautlful experiments of IMr. D’Ar-
cet upon the combuftion and deftruction of the
diamond, in balls of porcelain, are well known,
and tend fo illuftrate this fubject. 1 have con-
firmed thefe refults by expenmen‘ts in the large
way, upon the diftillation of aqua-fortis, which
lofes as well in quality as quantity when the
procefs is camed on in veflels of porcelain
clay.

Glazed earthen veflels cannot be ufed when
the glafs confifts of the calces of lead or cop-
per ; becaufe thofe metallic matters are at-
tacked by acids, fats, oils, &ec. Neither can
earthen veflels be ufed which are covered with
enamel, becaufe this kind of opake glafs is al-
moft always full of fmall cracks, through which
the liquid would introduce itfelf into the body
of the veflel. e '

Earthen veflels cannot therefore be ufed, ex-
cepting in operations of little delicacy, in which
precifion and accuracy are not indifpenfably
required. * ‘
: Evaporatory



Of Glafs, Copper, Lead, Tin, &c. 0
FEvaporatory veflels of glafs are in general to
be preferred. Tho{e which refift the fire better
tha. any others, are prepared in the laboratory,
by catting a fphere of glafs or a receiver into
two equal parts with a red-hot iron. The cap-
fules which are made in the glafs-houfe are
thickeft at the bottom, and confequently are
more liable to break at that part when expofed
to the fire.

Evaporarory veflels of imetal are ufed in ma-
nufactories. :Copper 1s moft commonly em-
ployed, becaufe it not only pofiefles the pro-
perty of refifting fire, but has a confiderable de-
aree of folidity, together with the facility of
bemg wrought. Alembxcs are made of this
metal, for the diftillation of vinous {pirits,
and aromatic fubftances ; as are alfo caldrons or
pots for the cryftallization of certain falts, and
for feveral dying proceffes, &c. Lead is like-
wife of confiderable ufe, and is made choice of
whenever operations are to be performed upon
fubftances which contain the fulphuric acid,
" {uch as the fulphates of alumine and of iron ;
thc: oils of vitriol. Tin veffels ar _c alfo em-
ployed in fome operations : the fcarler bath
affords a more beautiful colour in boilers of this
metal than in thofe of any other. Capitals of
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8 | The Water Bath.

dual; and the operations are performed with s
greater degree of order, precifion, and facilicy..
' If, inftead of employing a veflel filled with
- fand, we ufe a veffel of water, and the (vapo-
ratory veflel be plunged in the liquid, the eva-
‘poration is faid to be made on the water bath:
in this cafe, the fubftance to be evaporated is
only heated by communication from the water.
This form or method of evaporationis employed
when certain principles of great volatility, fuch
as alcohol, or the aromatic principles of plants,
are to be extracted or diftilled. It poﬁ'cﬁ'cs the
advantage of aﬂ'ordmg products which are not
changed by the fire, becaufe the heat is tranf-
mitted to them by the intervention of a liquid :
it 1s this circumftance which renders the pro-
cefs valuable for the extra&ion of volatile oils,
perfumes, etherial liquids, &c. It poffeffes the
advantage of affording a heat nearly equal, be-
caufe the degree of ebullitionis a term nearly
conftant; and this ftandard heat may be gradu-
ated or varied at pleafure, by adding falts to
the liquid of the water bath, becaufe this fingle
circumftance renders the ebullition more or lefs
quick and ~afy. The fame effe® may likewife
be produced by reftraining the ‘evaporations
for in this' cafe the liquid may affume a degree
of heat much more confiderable, as is feen in
the
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Vital Air. ¥ 429
This ftate of health lafted for fix months : but
after this interval he relapfed ; and being no
Jonger able to have recourfe to the ufe of vital
" ajr, "becaufe Mr. De P—— had departed for
Paris, he diede—I am very far from being of
opinion that the refpiration of vital air ought to
be confidered as a {pecific, in cafes of this na-
ture. 1 am even in doubt whether this power-
ful air is perfectly adapted to fuch circum-
ftances ; but it infpires cheerfulnefs, renders the
patient happy, and in defperate cafes it is ‘moft
certainly, a precious remedy, which can’ fpxead
flowers on the borders of the tomb, and prepare
us in the gentleft manner for the laft dreadful
effort of nature, .

The abfolute neceflity of vital air in refpira-
tion, enables us to lay down pofitive principles
for purifying the corrupred air of any given
place. This may be done in three ways. The
firft confifts in corretting the vitiated air by
means of fubftances which are capable of feiz-
ing the noxious principles.  The fecond con-
Gifts in difplacing the corrupted air, and fubfti-
tating frefh air in the room of it ; as is done by
means of \entilators, the agitation of doors, &c.
And the third confifts in pouring into the me-

phitifed atmofphere a new quantity of vital
alr,

*
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162 Compofition of Water.
mable air produced much water. 'Mr. Cavendifts
confirmed thefe experiments in England by the
rapid combuftion of inflammable air and vital air.
But Mefiis. Lavoifier, De la Place, Monge, and
Meufhnier, have proved that the whole mafs of
the water m;ght be converted into hydrogene
- and oxigene ; and that the combuftion of thefe
two gafes pmdqced a volume of water propor-
tioned to the weight of the two principles em~
ployed in this experlment it

1. If a {mall olafs veﬂ'cl be mverted over
mercury, and a known quanmy of diftilled wa-
ter and filings of iron be put into thc upper
part of this veffel, mﬂammable am‘ will be gra-
dually difengaged, the iron will ruft, and the
water which moiftens it will dlmmlfh, and at
length difappear ; the weight of the inflamma-
ble air which is produced, and the augmenta—
tion in weight of the iron, will be equwa}ent to
the sweight of the water made ufe of. It ap-
pears therefore to be proved, that the water is
reduced into two principles, the one of which 1s
inflammable air, and - the other is the prmcxple
which has entered into combination with the

metal. Now we know that the oxidation or
calcination of metals is owing to vital air; and
confequently the two fubftances produced,
namely the vital air and inflammable alr, arife

from the decompofition of water.
© 2, When
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2. Wher water is converted ' into the ftate of
vapour, in its paflage through an ignited iron
tube, the iron becomes-oxided, and hydrogene
is obtained in 'the ftate of gas. The augmen-
tation of weight in the metal, and the weight of
the hydrogene obtained, form precifely a fum

equal to that of the water employed.

The experiment made at Paris, in the pre-

fence of a numerous commiffion of the Aca-
- demy, appears to me to leave no further ‘doubt
c‘oncerning the decompofition of water.

A gun-barrél was taken, into which a quan-
tity of thick iron wire, flattened by hammering,
was introduced. The iron and the gun-barrel
were weighed : the gun-barrel was then covered
with a lute proper to defend it from the contad
of the air ; it was afterwards placed in a furnace,
and inclined in fuch a manner as that water
might run through it. At its moft elevated
extremity was fixed a funnel defigned to con-

tain water, and to let it pafs drop by drop by
means of a cock : this funnel was clofed, to
avoid all evaporation of the water. At the
other extremity of the gun-barrel was placed a
tubulated receiver, intended to receive the wa-
ter which might pafs without decompofition;
- and to the tubulure of the receiver the pneu-
. mato-chemical’ apparatus* was adapted. For
M2 greater
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166 Compofition of Water.
fixed, which muft neceﬂaljily have occafioned a
lofs.

The water was fubacid to the tafte, and af-
forded 274 grains of nitric acid, which acid is
produced by the combination of the nitrogene
and oxigene gafes. "‘; ;

From the experiment of the decompofition of
water, 100 parts of this fluid contained

Oxigene 61,2626 — 841,
Hydrogene 15, 1364 = Tas,
According to the experiment of its compo»
fition, 100 parts of water contamed
Ox1gene 8.8 = 84.—;.
Hydrogene 15,2 =158 0

Independent of thefe experiments of analy-
fis and {ynthefis, the phenomena exhibited ‘by
water, 1in its {everal ftates, confirm our ideas
with regard to the conftituent parts which we
acknowledge it to poffefs. The oxidation of
metals in the interior parts of the earth, ata dif- .
tance from the atmofpherical air, the effloref- V
cence of pyrites, and the formation of OChICS,
are phenomena which cannot be explained with- -
out the affiftance of this theory.

Water, being compofed of two known prin-
ciples, muft a& like all other compound bodies
which we know ; that is, according to the affini=
ties of its conftituent parts. It muft therefore
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Vegetable Fixed Alkali. 171
riety in their effefts appears to me to juftify the
various denominations affigned to them.

1. The alkali extratted from the lixiviom of
wood-athes, is known by the name of Salin.
~ The falin calciicd, and by this means difen-

~ gaged from all the- blackenmg principles, forms -
- pot-afh.

The afhes are more or Iefs rich in alkah , ac-
cording to the nature of the wood which affords
them ; in general, hard woods contain the moft.
The athes of beech afford from 11 to 13lb. per
quintal, according to the experiments which I
‘have made in the large way, at St. Saveur;
thofe of box aﬁ"orded from 12 to 14lb. The
tables drawn up Dby the feveral adminiftrators of

 the gunpowder and faltpetre manufactories may

be confulted, refpeting the quantity of alkali
afforded by the combuftion of feveral plants :
they ufed 4o000lb. of each in their various ex-
periments. .
To extralt this alkali, nothing more is necef-
fary than to wath the afhes, and to concentrate
 the diffolution in boilers of caft iron. It is on
account of the alkali that wood-athes are em-
ployed in the lixiviums ufed by laundrefles or
bleachers. The ufe of alkali, in this cafe, is
to combine with the fat fubi’cances, and torender
them folublc in water.

Almoft
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Hahmdes af C’arbomc Aiid, 213

It is found in the ftate of gas at the Grotto del
~ Cano, near Naples; at the well of Perols, near
Montpellier; in that of Negrae in Vivarais;
upon the furface of the Lake Averno in Italy,
_ and on thofe of {everal fprings; in various fub-
 terraneous places; fuch as tombs, cellars, neceffa-
* ries, &c. It is difengaged in this form by the de-
compofition of vegetables heaped together, by
the fermentation of wine or beer, by the pu-
trefaction of animal matters, &c.

It exifts in the ftate of fimple mixture in
mineral waters, fince in thefe it poffeffes all its
acid properties.

It exifts in a ftate of combination in lime-
* ftone, comimon magnefia, alkalis, &c. :

Various procefles are employed to colle& it,
according to the ftate in which it is found.

I. When the carbomc acid exifts in the ftate
of gas, it may be colle@ed—1. By filling a bottle
with water, and emptying it into the atmo-
{phere of this gas : the acid takes the place
of the watcr, and the botde 1s afterwards corked
to retain it. 2. By eprﬁng lime-water, cauftic
alkalis, or even pure water, in its atmofphere :
the gafeous acid mixes or combines with thefe
fubf’cances ; and may be aftchards extracted by
re-agents, which we fhall proceed to defcribe.

II. When the carbonic acid exifts in a ftate
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Hapitudes of Carbonic Acid. . 217

he affirms that this gas extinguifhes iri‘itability,
even when applied to the fkin ; and has afferted
that, by tying a bladder full of this gas to the
neck of a fowl, in fuch a manner that the head
only of the animal was in the open air, and the
whole body enveloped in the bladder, the fowl
immediately perithed. The abbé Fontana has
repeated and varied this experiment on feveral
animals, none of which died.

The count Morrozzo publithed experi-
ments made in the prefence of Dr. Cigna;
the refults of which appear to invalidate the
confequences of the celebrated Bergmann :
but it is to be obferved, that the chemift of
Turin caufed his apimals to die only in air
vitiated by the death of another animal ; and
that in this circumftance the nitrogene gas pre-
dominates.—See the Journal de Phyfique, tom.
SO g )

B. The carbonic acid is improper for vege-
tation. Dr. Prieftley havmg kept the roots of
feveral plants in water impregnated with the
carbonjc acid, obferved that they all perifhed ;
and in thofe ‘in{’ta.nces where plantsare obferved
to vegetate in water or in air which contains
this gas, the quantity of gas is very {mall.

Mr. Senebier has even obferved, that plants
which are fuffered to ey in water flightly aci-
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22055, Praper/zes of Carhmt Aeid.

It appears to be proved by fufficient experi-
ments, that the carbonic acid is a2 combination
of . carbone, or pure charcoal, and oxigene.
1. The oxides of mercury, when diftilled, are
reducible without addition, and afford only oxi-
genous gas; but if a {mall quanuty of char-
coal be mixed with the ox1de, the produ& which
comes over confifts of carbomc gas only, and
the weight of the qharcoal is diminifhed.

2. If well-made charcoat be - 1gnited, and
plunged into a veflel filled with oxigenous gas,
and the veflel be inftantly clofed, the char-
coal burns rapidly, and at laft goes out: the
produtt in thisfexperiment is carbonic acid,
which may be feparated by the known pro-
cefles; the remainder is a fmall quantity of oxi-
genous gas, which may be conyerted intd""éar-
bonic acid by the fame treatment. 3

In thefe experiments | fee nothing but char-
coal and oxigenous gas; 5 and the confequence
deduced 1s fimple and natural,

The proportion of charcoal is to that of OXi-
gene as 12,0288 to 56, 687 :

When the carbonic acid, in {fome cafes, 1s ob-
tained by buming hydrogenous gas, it arifes
from carbone held in folution in this gas. The
carbone may even be diffolved in hydrogenous
gas, by expofing it to the focus of the burning

mirror
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mirror in the mercurial apparatus, under a glafs
veflel filled with this gas.

The hydrogenous gas which is extracted from
a .mixture of fulphuric acid and iren, holds
more or lefs of charcoal in folution; becaufe
iron itfelf contains this {ubftance in a greater or
lefs quantity, as is afcertained by the fine expe-
riments of Mefirs. Berthollet, Monge, and
Vander Monde. ;

The alkalis, fuch as we uf'ua]ly meet with
them, contain carbonic acid; and it is this acid
which modifies them,  and diminifhes their
energy, at the fame time that it communicates
to them the property of effervefcing.  We may
therefore confider alkalis as carbonates with
excefs of alkali; and it is eafy to faturate this
fuperabundant alkali, and to form true cryftal-
lizable neutral falts.

ARTICLE 1A

Carbonate of Pot afh.

~ The carbonate of pot-afh was formerly dif-

tinguithed by the name of Cretaceous Tartar.
The method of caufing oil of tartar to cryftal-
lize, has long been known. Bonhius and Mon-
tet have fucceffively thewn thefe procefles : but
‘ the












BT L Vo

il












































































edl Produftion of Nitre.

currence of a vegetable fermentation. Mr,
Thouvenel, whofe Memoir was crowned, has
‘proved that the gas which is difengaged by pu-
trefaction, is meceflary for the formation of nitre;
that blood, and next to it, urine, were the ani-
mal parts which were the moft favourable to
its formation ; that the moff minutely divided
and the lighteft earths were the moft proper for
nitrification 5 that the current of air muft be
properly managed, to fix upon thefe earths the
nitric acid which is formed, &c.

It feems to me that Becher pofleffed a con-
fiderably accurate knowledge of the formation
of nitre, as appears from the following paflages :

“ Hazc enim (vermes, mufca, ferpentes)

¢ putrefaita in terram abeunt prorfus nitrofam ;.
‘f ex qua etiam communi modo nitrum copio-
 fum parari poteft, fola elixatione cum aqua
‘¢ communi.”—Phyf, Subt. hb I S V. t.1,
p- 286, :

¢ Sed et ipfum nitrum necdum ﬁms ultimus
¢¢ putrefactionis eft; nam cum qufdem partes
‘¢ agne= {eparantur, reliqua in terram abeunt
¢ prorfum puram & mﬁpxdam, fed fingulari
¢ magneti{mo preditam novum {pi pmtum aereum
¢ attrabendi, rurfufque nitrum fiendi,” Phyfr
Subt. 8. V. t. &, p. 292,

Fxom all the difcoveries * *and obfervamns
whick
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which have been hitherto made, it follows that,
in order to eftablifh artificial nitre beds, it is ne-
ceffary that animal putrefation and vegetable
fermentation fhould concur. The nitrogene
gas, in its difengagement from the animal {ub-
ftances, combines with the oxigene, and forms
the acid, which again unites with the alkali,
whofe formation is favoured by the vegetable
decompofition.

When the manufaéturer is in pcﬁ's{ﬁon of !
faltpetre-grounds, whether by the fimple opera-
tions of nature or by the affiftance of art, the
faltpetre is extratted by the lixiviation of thefe
earths; which lixivium is afterwards concen-
trated, and made to cryftallize. In proportion
as the evaporation goes forward, the marine
falt, which almoft always accompanies the for-
mation of nitre, is precipitated. This is taken
out with ladles, and fet to drain in batkets
placed over the boilers. :

As a great part of the nitre has an earthy
bafis, and requires to be furnithed with an alka-
line bafis to caufe it to cryftallize, this purpofe
1s accomplifhed either by mixing athes with the
faltpetre ecarths, or by adding an alkah ready
formed to the lixivium itfelf.

Nitre obtained by this firft operation is never
pure, but contains fea-falt, and an extraltive

and
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diate produ&. Bernoulli, in the laft century, af-
« ‘certained the development of air by the de-
flagration of gunpowder : e placed four grains
of powder in a recurved tube of glafs, plunged
the tube in water, and fet fire to the gunpowder
by means of the burning-glafs ; after the com-
buftion the interior air occupied a larger {pace,
fo that the fpace abandoned by the water was
fuch as would have contained two hundred
grains of gunpowder —Hift. del’ Académie des
* Sciences de Paris, 1696, t. ii. Mémoire de M.
Varignon {ur le Feu et la Flamme.

 The fulminating powder, which is made by
* the mixture and tritaration of three parts of
nitre, two of falt of tartar, and one of fulphur,
produces effects fiill more terrible. In order
to obtain the full effed, it is expofed in a ladle
to a gentle heat; the mixture melts, a fulphu~
reous blue flame appears, and the explofion takes
place. Care muft be taken to give neither too
firong nor too flight a degree of heat. In either
cafe, the combuftion of the principles takes
place feparately, and without explofion.

ARTICLE IL_

Nltrate of Soda.

Th1s falt has recelved the name of Cubic
Voi. 1, e ins . Nitre
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Nitre on account of its form ; but this denomnii-
nation is not exact, becaufe it-affes a figure -
conftantly rhomboidal.
It has a cool, bitter tafte.
It flightly attracts the humidity of the air.
Cold water, at fixty degrees of Fahrenheits
thermometer, diffolves one- third of its welght
and hot water fearcely diffolves more.
It fufes upon burning coals with a yellow co-
lour; whereas common nitre affords a white
flame, according to Margraff—24 Differt. fur
le Sel Commun, t. ii. p. 343.
100 grains of this falt contain 28.80" acxd
50.09 alkali, and 21.11 water.
It is almoft always the produ& of ar,t.

AR TIHCEEY 1l

Nitrate of Ammoniac.

The vapours of ammoniac, or volatile alkali,
. being  brought into contact with thofe of the
nitrous acid, combine with them, and form a
white and thick cloud, which flowly fubfides.
But when the acid is diretly united to the
alkali, the refult is a falt, which has a cool, bit-
ter, and urinous tafte.
M. De Lifle pretends that it cryftallizes in
beautiful
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Toeautlful needles, fimilar to thofe of fulphate of
pot -ath. _

" Thefe cryi’cals cannot bc obtamed but by a
very flow evaporation.

When this falt is expofed to the fire, it
liquefies, em1ts aqueous vapours, drxes, and de-
tonates.

Mr. Berthollet has analyfed all the refults of
this operation, and has drawn from them a new
proof of the truth of the principles which he
has eftablithed with regard to ammoniac.

€ BEATP 1Y,
Concerning the Muriatic Acid.

YHIS acid is generally known by the
name of Marine Acid, and it is flill dif=
tinguifhed among artifans by the name of Spirit

of Salt. ~
It is lighter than the two preceding acids; it
has a ftrong penetrating {mell, refembling that
of faffron, but infinitely more pungent; it
emits white vapours when it is concentrated;
it precipitates filver from its folution in the
Rz form
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form of an infoluble falt, &c. This acid has
no where been found difengaged ; and, to obtain
it in ‘this flate, it is neceflary to difengage it
from its combinations. Common falt is ufually
employed for this purpofe,

The fpirit of falt_of commerce i obtained by
a procefs little differing from that which is ufed
in the extradtion of aqua fortis. But as this
acid adheres more ftrongly to its bafis, the pro- .
duct is very weak, and only part of the marine
falt is decompofed. :

Flints pulverized, and mixed with this falt,
do not {eparate the acid. Ten pounds of flints
in powder, treated by a violent fire with two
pounds of the falt, did not afford me any other
product than a mafs of the colour of litharge.
The fumes were not perceptibly acid. If clay,
which hasonce ferved to decompofe marine falt,
be mixed with a new quantity of the fame falt,
it will not decompofe an atom of it, even though
the mixture be moiftened and formed into a
pafte. Thefe experiments have been feveral
times repeated in my manufa&ory, and have
conftantly exhibited the fame refults. :

The fulphate of iron, or martial vitriol, which
fo eafily difengages the nitric acid, decompofes
marine {alt; but very imperfetly. ‘

The 1mpure foda known in France by the
‘name -
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name of Blanquette, and in which my analyfis
has exhibited twenty-one. pounds of common
falt out of twenty-five, fcarcely affords any mu-
riatic acid when it is diftilled with the {ulphuric
acid ; but it affords abundance of fulphureous.
acid. Mr. Berard, dire¢tor of my manufac-
tory, attribyted  thefe refults to the coal con-
tained in this foda, which decompofed the ful-
phuric acid. He therefore calcined the blan-
quette to deftroy the charcoal ; and then hefound
he could treat it in the {fame manner as common
falt, and with the fame fuccefs.

The {ulphuric acid is ufually employed to
decompofe marine falt, My method of pro-
ceeding confifts in drying the marine falg,
pounding it, and putting it into a tubulated re-
tort placed upon a fand bath. A receiver is
adapted to the retort, and afterwards two bottles,
after the manner of Woulfe, in which I diftri-
bute a weight of diftilled water equal to that
of the marine falt made ufe of. The joinings
of the veflels are then luted, but with the
greateft caution; and when the apparatus is
thus fitted up, a quantity of fulphuric acid is
poured through the tubulure equal to half the
weight of the falt. A confiderable ebullition 1s
immediately excited ;“ and when this effervef-

R 3 cence
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- cence is flackened, the retort is gradually heated, -
and the mixture made to boil.

The acid is difengaged in the ftate of gas;
and mixes rapidly with the water, in which i¢
produces a confiderable degree of heat. -

The water of the firft bottle is ufually fatu-
rated with the acid gas, and forms 3 very con-
centrated and fuming acid ; and though the fe-
cond is weaker, it may be carried to any de-
fired degree of concentration, by 1mpregnat1ng
it with a new quantity of the gas..

The ancient chemifts were divided refpeting
the nature of the muriatic acid. Becher {fup-
pofed it to be the ﬁllphurlc acid modlﬁed by
his mercurial earth.

This acid is fufceptible of combining with
an additional dofe of oxigene ; and, what is very.
extraordinary, it becomes more volatile in con-
fequence of this additional quantity; whereas -
the other acids appear to acquire a greater de-
gree of fixity in the fame circumftances. It
may even be faid, that its acid virtues become
weaker in this cafe, fince its affinities with alka-
lis diminifh ; and it is fo far from reddening
blue vegetable colours, that it deftroys them. =

Another phenomenon not lefs interefting,
'which is prefented to us by this new combina-:

tion,
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tion, is, that though the muriatic acid feizes the
oxigene with avidity, yet it contra&s fo weak a
union with it, that it yields it to almoft all bo-
dies, and the mere action of light alone is {uffi-
cient to difengage it.

It is to Scheele that we are indebted fqr the
dlfcovery of che oxigenated muriatic acid. He
formed it in the year 1774, by employing the
muriatic acid as a folvent for manganefe. He
perceived that a gas was difengaged, which pof-
feffed the diftinctive fimell of aqua regia; and he
was of opinion that in this cafe the muriatic
acid abandoned its phlogifton to the manganefe;
in confequence of which notion he called it the
Dephlogifticated Marine Acid. He took no-
tice of the principal and truly aftonithing pro-
perties of this new fubftance ; and all chemifts
fince his time have thought their attention well
. employed in examining a {ubftance which ex-
hibits fuch fingular properties.

To extra®t this acid, I place a large glafs
alembic of one fingle pigce upon a fand bath.
To the alembic I adapt a {mall receiver; and to
the receiver three or four {mall bottles nearly
filled with diftilled water, and arranged accord-
- ing to the mechod of Woulfe. I difpofe the
receiver and the bottles in a ciftern, the places
of _]unéhon being luted wuh fat lute, and

. B 4 fecured
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fecured with rags foaked in the lute of lime
and white of egg. Laftly, I furround the bot-
tles with pounded ice. When the apparatus is-
thus difpofed, I introduce into the alembic half
a pound of manganefe of Cevennes, and pour
upon it, at feveral repetitions, three pounds of
foming muriatic acid. The quantity of acid
which I pour at once is three ounces ; and at
each time of pouring a confiderable effervefcence
is excited. 1 do not pour a new quantity until
nothing more comes over into the receivers.,
This method of proceeding is indifpenfably ne-
ceflary, when the operator is defirous of making
his procefs with a definite quantity of the ma-
terials. For if too large a quantity of acid be
poured at once, it is impoffible to reftrain the
vapours; and the effervefcence will tlnow a
_portion of the manganefe into the receiver. The
vapours which are developed by the affufion of
muriatic acid are of a greenith yellow. colour;
and they communicate this colour to the water
when they combine with it. When this vapour
is cOncentrated by means of the ice, and the
water is faturated with it, it forms a fcum at
the furfacé;, which is precipitated through the
liquid, and refembles a congealed oil. It 1s ne-
ccﬁ'ary to affift the action of the muriatic acid

by means of a moderate heat applied to the fand
bath.
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bath. . The fecure luting of the veflels is alfa
an eﬁ‘{ntxal circumftance ; for the vapour which
might ‘efcape is {uffocating, and would not per-
' mit the chemift to infpect his operation clofely.
It s eafy to difcover the place where it efcapes
‘ thxough the lutes, by running a feather dipped
in volatile alkali over them : the combination
of thefe vapours inftantly forms a w hite cloud,
which renders the place vifible where the vapour
efcapes An exccﬂent Memmr of Mr. Ber-
thollet, pubh(hec?* in the Annales Chimiques,
may be confulted upon the oxigenated muria-
tic acid. :

The fame oxxgenated muriatic acid may be
obtained by diftilling, in a fimilar apparatus,
ten pounds of marine falt, three or four pounds
of manganefe, and ten pounds of fulphuric
acid.

Mr. Reboul has obferved that the concrete
ftate of this acid is a cryftallization of the acid,
which take$ place at three degrees of tempera-
ture below the freezing point of Reaumur.
The forms which have been obferved are thofe
of a quadrangular prifin, truncated very ob-
liquely, and terminated by a lozenge. He has
likewife obferved hollow hexahedral pyramlds
on the {urface of the liquor. '

: To makc ufe of the oxxcrcnated acid in the
' arts,
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arts, and in order to concentrate a greater quan-
tity in a given volume of water, the vapour is
made to pafs through a folution of alkali. A
white precipitate is at firft formed in the liquor ;
but a fhort time afterwards the depofition di-
minifhes, and bubbles are difengaged, - which
are nothing but the carbonic acid. In thisicafe
two falts are formed, the oxigenated muriate,
and the ordinary muriate. The mere impref-
fion of light is fufficient to decompofe the for-
m'er, and convert it into common falt. This
lixivium' contains, ,indeed, the oxigenated acid ;
in a ftronger proportion. - The execrable {mell
of the acid is much weakened. It may be em-
ployed for various ufes with the fame fuccefs,
and with great facility 5 but the effeét is very
far from corref] ponding with the quantity of ox-
igenated acid which enters into this combina-
tion, becaufe the virtue of a great part is de-
ftroyed by its union with the alkaline bafis.

The oxigenated muriatic acid has an excef-
fively firong fmell. It acts direétly on the la-
rynx, which it ftimulates, excites coughing, and
produces violent head-aches.

Its tafte is tharp and bitter, It {peedily de- .
firoys the colour of tin¢ture of turnfole. But it
appears that the property which moft oxigenated
fubftances pofefs, of reddening blue colours,

arifes
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arifes only from the combination of oxigene with
the colouring principles; and that, when this
combination is very ftrong and rapid, the’colour
1s deftroyed. ;

. The oxigenated muriatic acid with which a
folution of cauftic alkali is faturated, affords, by
evaporation in veffels fecluded from the light,
common muriate and oxigenated muriate, This
 laft detonates upon charcoal ; 1s more foluble in

hot than-in cold water ; oryftallizes, fometimes
in hexahedral laminz, and oftener in rhomboi-
dal plates. Thefe cryftals have an argentine bril-
liancy, like mica.  Its tafte is faint; and its cry-
ftals, when they are diffolved in the mouth, pro- -

duce a fenfation of coolnefs refembling that of .

nitre. :

Mr. Betthollet has afcertained, by delicate ex-
periments, that the oxigenated muriatic acid
which exifts in the oxigenated muriate of pot-
ath, contains more oxigene than an equal weight
of oxigenated muriatic acid diffolved in water ;
and this has led him to confider the oxigenated
acid combined in the muriate as being fuperoxi-
genated. He confiders the common muriatic gas
with relation to the oxigenated muriatic gas, the

fame as the nitrous gas.or fulphureous gas with

refpe& to the nitric and fulphuric acids. He
pretends that the production of the fimple mu- -
riate
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riate and the oxigenated muriate in the fame
operation, may be compared to the a@ion of
the nitric acid, which in many cafes produces
nitrate and nitrous gas. Hence he has confi-
dered the muriatic acid as a pure radical,
which, combined thh a greater or lefs quantity
of oxigene, forms elther fimple; muriatic acid
gas, ot the oxigenated muriatic acid gas.
 The oxigenated muriates of foda do not
differ from thofe of pot-afh, but in being more
deliquefcent and foluble in alcohol, hke -all
the falts of this nature.

The oxigenated muriate of pot-a(h gives out
its oxigene in the light, and by diftillation as
foon as the veflel is heated to rednefs. One
hundred grains of this falt afford feventy-five
cubic inches of oxigenous gas reduced to the
temperature of twelve degrees of Reaumur.
This air is purer than the others, and may be
employed for delicate experiments. The oxi-
genated muriate of pot-ath, when cryflallized,
does not trouble the folutions of nitrate of lead,
of filver, or of mercury. :

‘Mr. Berthollet has fabricated gunpowder, by
fubftituting the oxigenated muriate inftead of
faltpetre.  The effes it produced were -qua-
druple. The experiment in-the large way,

which was made at Effone, is but too well
known, -
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known, by the death of Mr. Le Tors and Ma-
demoifelle Chevraud. This powder exploded
the moment the mixture was triturated. :
~ The oXigenated muriatic acid whitens thread
and cotton.  For this purpofe the cotton is
~ boiled in a weak alkaline lixivium ; after which
the {tuff 1s wrurng out, and ﬁceped in the oxigen-
ated acid. Care is taken to move the cloth oc-
cafionally in the fluid, and to wring it out. It
is then wathed in a large quantity of water, to.
deprive it of the {mell with which it is impreg~
nated.

I have applied this known property to the
whitening of paper andfold prints: by this
means they obtained a whitenefs which they ne-
ver before poffefled. Common ink difappears
by the a&tion of this acid ; but printers ink is
not attacked by it.

Linen and cotton cloths, and paper, may be
bleached By the vapour of the oxigénated ma-
rine acid. I have made fome experiments in the
large way, which have convinced me of the pof-
fibility of applying this method to the arts. The
Memoir in which I have given an account of my
experiments, will be printed in the volume of
the Academy of Paris for the year 1787.

The oxigenated muriatic acid thickens oils;
and oxides metals to fuch a degree, that this

procefs
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procefs may be advantageoudly ufed to form vers
diter. oL

The oxigenated muriaticacid diffolves metals

~without effervefcence ; becaufe its oxigene is
{ufficient to oxide them without the neceffity of
the decompofition of water, and confequently
without the difengagement of ga(s‘

This acid precipitates mercury from its folu-
tions, and converts it 1into the ftate of corrofive
fublimate.

It converts fulphur into fulphuric acid, and
inftantly deprives the very black fulphuric acid
of its colour. :

When mixed with nitrous gas, it paffes to the
ftate of muriatic acid, and converts part of the
gas 1nto nitric acid.

- When expofed to light, it affords oxigenous
gas, and the muriatic acid is regenerated.

The muriatic acid a&s very eﬁicacwuﬂy upon
metallic oxides, merely in confequence of its be=
coming oxigenated ; and in this cafe it forms
with them falts, which are likewife more or lefs
oxigenated.

ARTI-
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AR T el B 1
Muriate of Pot-afli.

This falt is ftill diftinguifhed by the name of
Febrifuge Salt of Sylvius. ‘

* It has a difagreeable i?crong bitter tafte.

It cryftallizes in cubes, or in tetrahedral
prifms. © ‘

It decrepitates upon coals ; and when urged
by a violent heat it fufes, and is volatilized with-
out decommpofition.

It requires three times is weight of water, at
the temperature of fixty degrees of ‘Fahrenhelis,
for its folution. = :

It is {ubjec to fcarcely any alteration in the
Qitel = . . :
One hundred grains of this falt contain 29.68
acid, 63.47 alkali, and 6.85 watcr. It 1s fre-
 quently met with, but in {mall quantities, in the
water of the fea, in plafter, in the afhes of tobac-
co, &c. The exiftence of this {alt in the afhes of
tobacco might with juftice have furprifed me, as
I had reafon to expeét the muriate of foda which
is ‘employed in the operation called watering.

Was the foda metamorphofed into pot-afh by
. : “the
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the vcgctable fermentatlon ? This may ‘be de-
termined by direét experiments.

E

ARTILEL 11
Mgriate of Soda.

The received names of Marine Salt, Com-
mon Salt, and Culinary Salt, denote the combi-
nation of muriatic acid with foda. :

This {alt has a penetrating but not bitter tafte.
Tt decrepitates on coals, fufes, and is volatilized
by the heat of a glafs-maker’s furnace, without:
d ecompofition. . i

It is foluble in 2.5 times its weight of water, at
fixty degreés of Fahrenheit’s thermometer.

One hundred grains of this falt contain 33.3
acid, §o of alkali, and 16.7 of water.

It cryftallizes in cubes. Mr. Gmelin has in-
- formed us that the falt of the falt lakes in the en-
virons of Sellian on the banks of the Cafpian fea,
forms cabical and rhomboidal cryftals.

Mr. De Lifle obferves, thata folution of ﬁ)gi-
rine falt, left to infenfible evaporation durir';g'
five years by Mr. Rouelle, had formed regular
oftahedral cryftals refembling thofe of alum.

Marine falt may be obtained in o&ahedrons,
by pouring frefh urine into a very pure folution

2 of
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~of frefth falt. Mr. Berniard is convinced that
this addition changed only the form of the falt,
without altering its nature.

Common falt is found native in many places.
Catalonia, Calabria, Switzerland, Hungary,and
Tyrol poflefs mines, which are more or lefs
abundant. The richeft falt mines are thofe of
Wieliczka in Poland. Mr. Berniard has given
us a defcription of them in the Journal de Phy-

fique 5 and Mr. Macquart, in his Eflays on Mi-
neralogy, has added interefting details concern-
ing the working of thefe mines.

Our falt {prings in Lorraine and Franche-
comté, and fome indications afforded by Bleton,
have appeared fufficient motives to Mr. Thouve-
nel to prefume that falt mines exift in our king-
dom. This chemift exprefles himfelf in the
following manner : :

«¢ At the diftance of two leagues from Sa-
verne, between the village of Huétenhaufen
and thatof Garbourg, in a lofty mountain called
Penfenperch, there are two great refervoirs of
falt water; the one to the eaft, at the head of
a large deep and narrow valley, which is called
the great Limerthaal; the other to the welt,
upon the oppofite flope, towards Garbeurg.
They communicate together by five fmall
ftreams, which are detached from the upper re-

Yor. I. S fervoir,

\









‘260 Decompafition of Sea Salt.

vent all communication with the fea, except by
means of thele gatcs It is in the partenemens
that the water goes through the firft flage of
evaporation and when it begins to depofit its
falt, it is raifed by bucket wheels to other
{quare compartments, called Tables, where the
evaporation finifhes.

The falc 1s heaped together, to form the cam-
mielles 5 in which ftate it is left for three years,
in order that the deliquefcent falts may flow out
of it ; and, after this interval of tune, 1t 1s car-
ried to market. : :

Exertions and enquiries have long fince been
- made to difcover a cheap method of »decompof—

ing marine falt, to obtain the mineral alkali at a
low price, which is of fuch extenfive ufe in the
manufactures of {oap, glafs, bleaching, &c. The
proccﬁ'es hitherto difcovered are the follow-
: mg ‘ : '
» The nitric acid difengages the muriatic
acxd and forms the nitrate of foda, which may
be eafily decompofed by detonation. :

2. Pot-afh difplaces the foda, even in the
cold, as I found by experiment.

3. #The fulphuric acid forms fuiphate of foda
by decompofing the marine falt; the new falt,
when heated with charcoal, is deftroyed; but a
{ulphure of {oda, or liver of fulphur, is formed,

: which
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kept up during three times twenty-four hours ;
the falt is fublimed to the upper part of thefe
veflels, where it forms a mafs of the {fame figure
as the veflels themfelves. Twenty pounds of
foot afford fix pounds of fal ammoniac, accord-
ing to Rudenfkield.

I wasalways of opinion that falémmomac might
beextracted by treatingthe dungof the numerous
animals which feed on faline plants in the plains
of La Camargue and La Crau, in the fame
manner ; and after having procured with the
greateft difficulty, two pounds of the foot, I ex-
tracted from it four ounces of fal ammoniac. 1
muft obferve, to fave much trouble to thofe who
may with to follow this branch of commerce,
that the dung produced during the fummer, the
{pring, or the autumn, does not afford this {al.
1 did not know to what circumftance to attribute
the verfatility of my refults, until I found that
thefe animals do not eat faline vegetables, ex-
cepting at the time when frefh plants cannot be
had; and that they are reduced to the neceflity
of havmg recourfe to faline plants only during
the three winter months. This obfervation ap-
pears me to be a proof, that marine falt is de- ‘
compofed in the firft paffages ; and that the foda
is modified to the ftate of ammoniac. ;

Sal ammoniac is contmually fubhmed through

the







































Purification of Borax. oAy
- preceding, and has the form of {mall plates
* cryftallized upon one of their furfaces, on which
the rudiments of prifms may be perceived. This
borax is mixed with a white powder, which ap-
pears to be of an argillaceous nature,

Thefe feveral kinds of borax have been puri-
fied at Venice for a long time, and afterwards in
Holland; but Mefirs. Laguiller refine it at pre-
fent in Paris : and this purified borax forms the
third kind which is met with in commerce.

- In order to purify borax, nothing more is ne-
ceffary than to clear it of the unctuous {ubftance
which foils it, and impedes its folution.

Crude borax added to a folution of mineral
alkali, is more completely diffolved, and maybe
obtained of confiderable beauty by a firft cryftal-
lization ; but it retains the alkali made ufe of :
and borax, purified in this manner, pofiefies a
greater proportion of alkali than in its crude
1tate

The oily part of borax may be deftroyed by
~ calcination. By this treatment it becomes more
{oluble, and may in fa& be purified in this way.
But the method is attended with a confiderable
lofs, and is not fo advantageous as might be
imagined. :

The moft fimple method of purifying borax,
confifts in boiling it ftrongly, and for a long

§5a) time,
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lour, by the contac of air. It appears to be of
gonfiderable folubility in water, Lime difen-
gages the volatile alkali,

CoxcerNING MiNerAL WATERs %,

H E name of Mineral Water is given toany
water whatever which is fufficiently loaded
with foreign principles to produce an effect upon
the human body, different from that which is
produced by the waters commonly ufed for
drink. _ :
Men, doubtlefs, were not long in attending:
to the differences of waters. Our anceftors ap-
pear cven to® have been more firictly attentive
than ourfelves to procure wholefome drink. It
was almoft always the nacure of the water which

% As mineral waters bear relation to every part of chemif-
try, their analyfes may be indifferently placed at the end of
any one of the parts.* But as the nature of the principles they
contain fuppafe an acquaintance with the produéts of the
three kingdoms, it is more natural to referve the article of
the mineral twaters for the conclufion of a courfe of chemiftry.
T have thought, proper to change this order for no other rea-
fon, than becaufe I forefaw that the third volume of this work
would be of too large a fize even without ite T

‘deter-
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which Mr. Boulduc propofes to take out as they
are formed. The celebrated Bergmann advifes
evaporation to drynefs, and to analyfe the refi-
due in the following manner : b

1. This refidue muft be put iato a fmall
phial, and ftrongly agitated with alcohol ; after
which the fluid muft be filtrated.

2. Upon the refidue pour eight times its
weight of cold diftilled water ; agitate this, and
filter the fluid, after ftanding {everal hours.

3. Laftly, the refidue muft be boiled for a
quarter of an hour in five or fix hundred parts
of diftilled water, which fluid muft be feparated
by filtration. ’ ’

4. The refidue, which is neither foluble in
_ water nor in alcohol, muft then be moiftened,
and expofed for feveral days to the {un: by this
treatment; the iron which it may contain, rufts.
It muft then be digefted in diftilled vinegar,

which diffolves lime and magnefia ; and this {o-
 lution, evaporated to drynefs, affords either an -
earthy falt in filaments which are not deliquef-
cent, or a deliquefcent falt ; which laft has
magnefia for its bafe. The infoluble refidue
contains iron and clay, which are to be diffolved
in the muriatic acid. The iron is firft to be pre-
 cipitated by the pruffiate of lime ; and after-
wards the clay by another alkali.

The









