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Tre mineral faline fubftances are handled at great
length. U'har article is one of thofe which furnifh many
new facts. 1 judged it neceflary to infilt on them, be-
caufe they make up the moft difficult, the moft compli-
cated, and at the fame time the moft important part in
chemifiry.  The falts, to the number of 500, are me-
thodically difpofed according to their chemical proper-
tics. 1 have taken the liberty to give new names to a
very great number of faline-fubltances, which hitherto
had received no name, bur which it was neceflary to
diftinguifh properly ;  chiefly to the combinations of
fixed air, which I, after M. Butket and Lavoifier, have
called Acid of Chalk, with the different alkalis. I was
the more induced to do this, that the difference between
the pure and cauftic alkalis, and the fame falts neutra-
lized by fixed air; bad not, at leaft to be intelligible to
beginners, as yet been fufficiently explained. With re-
fpect to the relt, a part of thefe new names had been
given them by M. Bucket. I 'cannot too much recom-
mend to {tudents repeatedly to read the hiftory of the
faline fubftances. By my own experience I am con-
vinced, that upona complete acquaintance with the pro-
perties of thefe fubftances, depends all the knowledge
which can be acquired of chemiftry. Thave too frequently
feen perfons, otherwife very expert in chemical and

pharmaceutical preparations, ignorant of the different

combinations of the neutral [alts, not to make it necel-
fary for me to warn beginners on this head. Several
fubitances, heretofore regarded as earthy, are arranged
among the falts; fuch as the calcareous {tones and fpars,
the vitreous fpars, and the heavy fpars. And though
they have faline characters in a {fmall degree only, they
are, however, true neutral falts, formed by the union
of the acids with lime or terra ponderofa, as the expe-
riments of Meflrs Black, Scheele, and Bergman, have
fhown. The mineral combuftible bodies are divided
"into five genera: the diamond, inflammable gas, ful-

phur, the metallic fubftances, and the bitumens. ﬁAI;::
I
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The analyfis of vegetables by the naked fire deferves to
be examined with care. Though this agent alters and
deprives them of their nature; it may, however, be
employed with fuccefs, to eftablifh fome differences be-
tween the principles of plants, and to determine their
nature. In order to explain this idea, I have enume-
rated the phenomena of the diftillation of vegetables
in the retort; and I have particularly infifted on the
varieties of thefe phenomena. I have obferved, that in
this operation, it is effential to colleét the galeous va-
pours in a pneumato-chemical apparatus. ‘Lhe charry
refiduum, which this fpecies of flow combuftion leaves,
is 2 body of a fingular nature, and which it would be
of very great importance to underftand. To roufe the
attention of chemifts, I have given all we know of the
properties of charcoal: and laftly, I have finithed the
hiftory of the action of fire on vegetables, by the exa-
‘mination of the refiduum of their incinerated charcoals,
and of the fixed falts, as potathes and foda, which are
extratted from them. .

Trs fpontaneous changes which the juices of plants
may undergo when expofed to a warm and moift
air, conftitute the third ftate in which we ought to
confider thele fubilances. Although it might have
been poflible to difcover more than three kinds of
fermentation, after Boerhaave, I have acknowledged
three only. After having defcribed the conditions
and the phenomena of the fpirituous fermentation,
and mentioned the different vegetable fubftances pro-
per to undergo this inteftine motion, I have exa-
mined wine. The two principles of this product of art,
which it is of great importance to know, are Ardent
Spirits and Tartar. Thefe fubftances, which are of
fuch advantage to chemiftry and the arts, are treated
of at great length, as alfo the combinations which they
are capable of forming. The acetous fermentation,
and vinegar which is produced from it, hold the fe-

cond rank in the hiltory of the fpontaneous ch_ange?
TR ol



















o DISSERTATION ON THE

Natural philofophy informs us, that two folid bodies
of the fame nature, when put in contal, adhere with a
force proportionate to the extent and polifh of the furs
face w:th_ which they touch each other. Thus two
planes of ice, two fetions of a metallic f phere flightly
{lipt on one another, become as if they were glued to-
gether, and often require an effort very confiderable to
leparate them. This effect is ftill much more ftriking
in two drops of the fame fluid, as oil, water, or mercu-
ry : But at a certain diftance from one another, and
upon an even furface, a reciprocal attraction is obferved ;
they advance toward one another, and mix, fo as to
make only one globule. This force is the caufe of all
the phenomena obferved in chemiftry: it is of the
greatelt importance, then, to ftudy all its circum-
itances. L

The molt part of chemifts have diftinguithed it by
the name of Affinity, or of Relation. M. Bergman bas
called it Attraction ; though it feems to differ from the
Newtonian Attraltion, as will be proved hereafters
It may take place between bodies of a fimilar nature,
or between thofe of a different nature. Let us obferve
it then under this double point of view. When two
- bodies of the fame nature, as two globules of mercury,
put at a certain diftance from one another, tend to
unite by virtue of this force, and actually do unite
_ there refults from that union a globule of a greater
bulk, but which has not changed its nature: In this
inftance, then, the force of aflinity acts only on the phy-
fical or apparent qualities: It unites molecules of the
fame nature which were feparated : it increafes the vo-
lume, by confounding the mafles, and forms a whole

of feveral diftiné parts. 'We give it the name of Affi- .

nity of Aggregation, in order to diftinguith it from that
aflinity which prevails between bodics of a different
nature. It gives rife to an aggregate. Its charadter is
to change the apparent or phyfical properties, without

mfluencing the chemical qualities in a lenfible manner.
3 - The
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36 DISSERTATION ON THE

Firft Law of ArriN1TY of CoMPOSITION,
The affinity of compofition prevails only among bodies of @
different nature.

Tuis law is invariable, and never admits of exception.
It 1s ablolutely neceffary that two bodies be of a diffe-
rent nature, in order to combine, and form a com-
pound. Indeed, if two bodies of a fimilar nature
unite with one another, from that union an aggre-
gate can only refult, whofe mafs, volume, and dimen-
fions, will be equally augmented ; but which fhall not
have loft any of its effential properties. This will be
the effect of the force of aggregation only, which will
keep them united, as we have alrecady obferved in

{peaking of that kind of affinity. Hence we eafily per-

L.

ceive the difference between the affinity of aggregation
and the affinity of compofition. _
This law is fo true and fo conftant, that the affinity

of compofition is never ftronger, than when the bodies,

between which it takes place, differ moft in their na-
ture from one another. It is thus that the acid falts,
oppofite in their properties to the alkalis, combine with
them fo intimately, and form compounds fo perfeét.
The fame oppofition of properties 1s found between the
alkalis and fulphur, the fame falts and oil, the acids and
the metalg, fpirit of wine and water, all of them fub{tances
which have a great tendency to unite with one another

and conflitute very intimate compounds. It is fo much-

the more neceflary that this grand law of the affinity of
compofition be well undeftood, that feveral chemilts,
at the head of whom we ought to place Stahl, have
endeavoured to prove, that bodies never combine but
by virtue of a certain relation or of a certain refem-
blance between their properties ; a principle whichcannot
fubfift, as foon as we conceive the extent which we give
to this firft law. By reading what the greateft chemifts
have faid of this matter, we perceive, that the relations

which they endeavour to find between the fubftances
which
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attraCt each other, and at laft touch and unite. But
the force which makes them thus attraét each other, is
only the affinity of aggregation; fince, before being in
contact with one another, they exaétly preferve their
nature, and lofe it to form a compound, known by the
name of /a/ ammoniac, only when they are fiear enough
to touch and to mix. ;

Now this law ftrikingly diftinguifhes the affinity of
combination from the Newtonian attraétion, fince this
laft takes place only at very great diftances, and even
changes into a quite oppofite force, that of repulfion,
when the great bodies on which it ats are placed at a
certain diftance from one another. There is then a
very great difference between thefe two forces, and
they ought not to be confounded, as feveral modern
philofophers feem willing to do. |

Third Law t_?ff&'ﬂFFm[TY of ComposITION.

 The affinity of compefition takes place between fmall
: bodies only. | ;

" TuaT this law may be well underflood, it is quite
neceffary to diltinguifh the chemical from the phy-
fical fubjets. The laft are bodies whofe éxternal
properties, as the mafs, the volume, the furface, the
extent, the figure, may be fubjected to calculation, and
eftimated according to the evidende of the fenfes. They
are aggregates, whofe qualities the philofopher can ob-
ferve and compare. The chemical {ubjects, on the con-
trary, are fubftances which have loft their aggregation,
and confequently no lenger prefent to the fenfes the
phyfical properties of the aggregates. Thefe are mole-
cules fo fubtle and fo fine, that their extént cannot be
meafured, nor their figure and volume known. It is
only when bodies have been reduced to this degree of
finenefs by the different previous operations, which have
been more fully infifted on already, that they yield to
the affinity of combination; and the chemift can com-

bine them only when he prefents them to each nthcrhin
e this
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which at prefent prevails, make us hope that in
time we will arrive at the knowledge of thefe affinities,
which we fhall call Complicated.

Lifth Law of the AFrINtTY of CoMPOSITION.

That the affinity of compofition may ait betwixt twobodies,

it 15 neceffary that one of them be Sflud.

IT is a long time fince this law was known by the
Chemifts, and exprefied by the axiom, Corpora non agunt
nif foluta. The longeft and moft exac obfervation has
taught us, that two folid fubftances cannot combine with
each other. For this reafon, bodies which have the
greatclt tendency cannot unite, unlefs the one be in a
fluid form. = The more fluid the fubftances are which
the chemilt is to combine, and confequently the lefs
aggregate force they have, the more eafily and the more
intimately are they united. Hence no combination
takes place with more adtivity, and produces a more
perfect compound, than two gafes putin contact, as the
marine acid and volatile alkaline gafes. But it is not
neceflary that two bodies which we want to unite be
both fluid ; it is enough that one:of them is fo. In
their union there appears a phenomenon which Che-
milts call Solution ; that is, the attenuation, the divi-
fion, and entire feparation of the folid body, put in con-
tact with the fluid. To underftand this phenomenon
thoroughly, we mufl conceive, that the affinity of com-
bination exifting between two fubftances, the one li-
quid, and the other folid, as the vitriolic acid and a bit
of chalk, is ftronger than the affinity of aggregation
which unites the molecules of the chalk, and makes a
folid bedy of it. Now, as by the third law this affinity
takes place only between fmall bodies, it is quite ne-
ceflary that the chalk fhould lofe its aggregation, and
be reduced into very finall molecules, in order to enable

‘it to unite with the vitriolic acid and form felenite, In

every folution the ancient Chemifts have diftinguifhed

~ the folvent, and the body to be diffolved ; the firlt was

I the
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Stxth Law of the AFrINITY of ComMPOSITION.

The affinity of compofition is in the inverfe ratio of the af-
finity of aggregation. |

TrEe mention of this law teaches us, that the weaker
the aggregation, the ftronger the affinity of combina-
tien; and, on the contrary, the ﬁra‘nger the aggrega-
tion, the weaker the affinity of combination, No doubt
can remain of this affertion, after what has been f{aid in
treating of each of the preceding laws. Thefe two
forces appear in fat to be oppofite, and mutually to
counterbalance one another. In fa@, the affinity of ag-
gregation refilts the combination of bodies : thus, thofe
whofe aggregation is very ftrong, have very little ten-
dency to combination ; whillt the fubftances which have
but a very finall aggregation, have at the fame time a
- very {trong power of combination. The gafes, for ex-
ample, which, of all the fubftances that are known, have
the weakelt aggregation, have at the fame time the
ftrongeflt tendency to combination, and unite with the

reatelt number of bodies with the utmolt readinefs.

Laftly, to prove farther and to extend this great law,
we have no hefitation in believing, that as there are
many cafes in which aggregation oppofes itfelf to com-
bination, as in all folid bodies, the metals, fulphur, the
very hard and mafly faline cryftals, which cannot be
united with the acids, alkalis, and water, in their {tate
of folidity ; fo there are feveral cafes in which the affis
nity of compofition not only oppoles, but even deftroys,
the force of aggregation. Thus when we bring two
fluids near to each other which have a ftrong afhnity,
and which are apt to be volatilized into a vapour or
gas, as marine acid and volatile alkali, each of them
exhales a great quantity very quickly; and allows a vi-
fible fume to efcape, which is nothing but the fame
fubftance, whofe aggregation is brokeén by the force of
combination, and which approaches and comes in

contact with that which is near to it, in order to un_itE
| 2 wit
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Eighth Law of the ArriNtTY of CoMPOSITION.

Tawo or more bodies which have united by the affinity of
compofition, form a fubflance whofe propertics are new,

and very different from thofe which any of the fubflances
< bad before their union. |

Turs law it is of the utmoft importance to eftablith
clearly, becaufz fome of the greatelt chemifts of this
age haye entertained ideas of the properties of com-
pounds; which do not appear to us to correfpond with
the greatelt number of fa@s, and which flatly contra-
dict that which we offer here as one of the princi-
pal and moft remarkable phenomena of the affinity of
compofition.

- Stahl and his followers, whofe genius in other refpeéts
rendered fuch important fervices to chemiftry, have ad-
vanced, that compounds always partake of the proper-
ties of the bodies which enter into their compofition,
and that they have mean qualities between thofe of their
conftituent parts. They have even carried this idea {o
far as to believe, that it is poflible, from the properties of a
compound fubftance, to difcover the nature of thofe which
enter into its compofition. Thus Stahl has announced,’
that the falts are formed of water and earth, becaufe he |
thought that he found in them all the mean properties
of thefe two fubftances. As we referve the difcuflion
" of this grand dotrine until we come to treat of the falts
in general, we fhall mention nothing on this head. We
ihall only obferve, that the chemifts who have followed
Stahl in this opinion, have not been more fuccefsful in
their proofs than he has been; and that the mean proper-
ties which they endeavour to find in compounds, have
for the mofk part but a very diftant relation to thofe of
their component parts ; a circumftance which we fhall
demonitrate by the moft remarkable examples, cholen
and adduced by Stahl himfelf. We cannot help even
declaring, that it is the difficulty which he feems to have
had in the eftablifhment of this idea in his works, and

the conftraint which reigns in his explanations, l:hal,t
ave
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form cryftals of fal ammoniac. At other times the
form is changed, and fimply modified ; as in the union
of certain neutral falts with one another, of fulphur
wuh_the metals, and in the metallic alloys, which, ac-
cording to M. I’Abbe Mongez, prefent cryftallifations
a little different from thofe of the pure metals. Laftly,
bodies which are very fufceptible of cryftallizing by
themfelves, when united with other bodies, lofe this pro-
perty ; as the metals united with air, fome of them com-
bined with acids, &ec.

The fame is the cafe as to the confiffence. Almoft
never is it the fame in a compound as in the principles
which compofe it. Thus two fluids united with one
another immediately produce a folid, as in the combi-
nation of oil of tartar with oil of vitrol; and from the
union of two folids a fluid often refults, as in the cafe
of the neutral falts combined with ice, and in the mix-
ture of the amalgam of lead with that of bifmuth.

The colour is very often altered in combinations. |

Sometimes it is deftroyed, as in the union of the co-
loured marine acid with a metal; this acid becomes
white. For the molt part, two bodies which had no
colour afflume in their union one more or lefs deep; as
iron and copper, in moft of theacids ; lead, mercury, and |
almoft all the metals, united with pure air, and in the |
ftate of metallic calces.
. Frequently the moft odorous bodies form compounds
without /mell ; as the marine acid and volatile alkaline
gafes, the odour of which is ftrong and fuffocating; but
which give rife to a neutral falt, almoft without odour,
called Sal Ammoniac. Sometimes there refults from
the union of two inodorous bodies a compound of a
very ftrong odour: thus fulphur and fixed alkali,
neither of which has alnoft any odour, form liver of
fulphur, which is very fetid. _ __

We may make the fame obfervation on fufibility.—
Two fubftances that feparately are infufible, or very

difficult of fufion, become very fufible when they are
united.
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cian at Spa, who, conjointly with M. Sage of Geneva,
in an excellent differtation on affinities, gained the
premium propofed in the year 1758 by the academy
of Rouen, has conftruéted a more extenfive one. M.
Gellert, in his metallurgical chemiftry, has alfo given a
new one.. But nobody has advanced this part more
than M. Bergman, profeflor of chemiftry at Upfal, to
whom this fcience is indebted for fo many works. This
celebrated chemift, on the plan of M. Baumé, diftinguifhes
the affinities that take place by the humid from thofe
by the dry way. He has conflructed two tables at full
length; in which he has reprefented the relations that
exift between almoft all the narural bodies. To the

fame learned man we owe likewife a very ingenious

table; in which, by a particular difpofition of chemical
charaéters, he has found the means of reprefenting
what pafles in the attrations or double affinities. .
After having prefented the principal phenomena of the
affinity of combination, and after having eltablithed the
laws which this force feems to obey,we obferve that there
are fome cafes in which thefe laws appear to be fufcep-
tible of certain variations. 'We fhall not enter here in-
to the detail of the fa&s on which this affertion is
founded ; becaufe we will take care to remark them
as often as opportunity fhall prefent itfelf. We fhall
only fay, that thefe appearances of inconfiftency in the
laws of aflinity are owing entirely to fome circum-
ftances, which are capable of modifying them; fuch as
the quantity of the fubftances, the temperature of the
atmolphere, motion or reft, folution by fire or water,
that is by the humid or dry way, the ftate of agregga-

tion peculiar to each body, &c. M. Bergman has

confidered all thefe circumitances with particular atten-
tion, and has explained the different variations they
may produce in the laws of affinity. From all the
faéts he has colletted on this fubje&, he concludes,
that all thele variations ought to be regarded merely as

: exceptions,
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lows, that this caufe is not known; and that it does
not appear to be the fame with attraétion, fince its laws
are quite different,  We fhall be convinced of this truth
by comparing the knowledge which has been acquired
about the Newtonian attraction, with that which we be-
gin to hiave of affinity, The firft takes place between
enormous maffes only; the fecond between fmall bodies,
and is altogether without power over thofe whofe volume
1s confiderable. The attralion of bodies placed at a
certain diftance from one another, appears to be changed
into repuifion: Affinity, on the contrary, is never {trong-
er than when bodics are in the point of conta&t. At-
tration exilts at very great diftances: Affinity is not
perceptible between diftant bodies, and really takes
place only when the molecules are in conta@t. We
have already given part of this comparifon in the exa-
mination of the laws of the chemical force which we
are {peaking of ; and after 2l thefe confiderations, we
think that there are very remarkable differences be-
tween thefe two natural phenomena, to induce the learn-
ed to diftinguifh them from one another.

If we are permitted to give our opinion on this fub-
ject, we think that it is as impoffible to difcover the caufe
of the chemical aflinity in the actual ftate of our know-
ledge, as it has been hitherto to find out that of the New-
tonian attraction, magnetifm, &c. and that it is much
more uleful to the fcience to continue without inter-
miffion to examine the phenomena which it prefents,
- and to increafe its laws, than to be devoted to fpecula.
tions which can be only hazardous ; and which, for the
moft part, unluckily are deceitful,

i R N 1
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progrefs: and we regret to fee many more advances
among thofe nations where the fcience has not been
always cultivated with an equal fuccefs. We ought
not to be ignorant of the outlines of the hiftory of a
fcience, to the ftudy of which we with to devote our-
felves. That hiftory, in defcribing the table of faéts,
fixes the epoclis of the difcoveries, guards againft
‘the errors into which thofe who have preceded  us
have fallen, and fhows us the road that is neceffary
to _keep In order to make advances in it. However,
as 1t would be dangerous to dwell upon details “that
perbaps would confound our ideas of the object which
we propofe, we here prefent a brief account of the
hiftory neceffary to be known, without mentioning
particulars, which we find treated at great length in
feveral well executed works. '

In the hiftory of chemiftry we may fix fix grand
epochs.

The First ErocH.
Origin of Chemiftry among the Egyptians.

THE origin of chemiftry is as obfcure as that of arts
and fciences in general. We look upon Tubal Cain,
who lived before the deluge, to have been the firft che-
mift; but working upon metals was his only employ-
ment. He appears to be the perfon meant by Vulcan
in the ancient fable.

We ought to affign the true origin of this {cience to
the ancient Egyptians. The firlt perfon among them
mentioned as a chemift is named, according to Abbe
Lenglet du Frefnoy, Thot, or Athetis, firnamed Hermes
or Mercury. He was fon to Mezraim or Ofiris, and
ftepfon of Cham. He became king of Thebes. Si-
phoas, the fecond king of Egypt, was likewife a-phi-
lofopher. He lived 8co years after Athotis, and 1900
years before Chrift. 7The Greeks have called him
Hermes, or Mercury Trifmegiftus. Then he is the fecond

Mercury. We régard him as the inventor of phyﬁlc_:lsé





































16 LEGTURES ON

tion which attrats them; but when they come in con~
tact, combination enfues,

Fourth Law. It may exift among feveral bodies:
Thus there are affinities of two, three, or four bodies 3
for inftance of the metallic fubftances, feveral of which
are frequently combined.  Chemifts are as yet but little
acquainted with combinations of more than four bodies.

Lifth Law. 1t is neceflary that one of the bodies
which we combine be fluid ; according to the axiom,
Corpora non agunt, nifi foluta. The folution is not
made in 2 mechanical way, as fome phyficialls have ex-
plained. The folid bedy acts as ftrongly upon the fluid
as the fluid on the folid. Hence the words folvents or
menflrua, and bodies to be diflolved, prefent us with an
unlatisfactory idea'only, and are apt to lead us into mif-
take. Gellert confidered the folid body as having even
a more powerful aétion than the fluid. We have not
as yet difcovered a very fure criterion for diftinguifh-
ing the fimple fufpenfion of a body, which is very much
divided in a fluid, from true combination or folution.
M. PAbbé Rochon, of the royal academy of fciences,
has difcovered, that the manner in which the rays of
the fun are refrated by two fluids, the one of which is
only a vehicle, and the {econd a true combination, may
make the one fluid be diftinguifhed from the other.
"Lhis fact, if confirmed, would furnifh a very ingenious
and very ufeful procefs to chemills.

We ought {lill to diftinguith a kind of folution by
the aid of fire, which converts one or both the folids in-
‘to a ftate of fluidity. This lalt is called the dry way ;
and the former, diftinguifhed by the name of folution or
combination, the bumid way. It were to be “withed
that we could fubftitute the word combination in the
place of folution.

Sixth Law, The affinity of combination is in the
inverfe ratio of the affinity of aggregation. ‘The
ftronger the latter, the weaker the former. - This law is

only a confequence and amplification of the preceding.
Seventl
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as we fhall remark in the hiftory of the falts. We have:
an example of intermediate affinity, according to fome:
chemilts, when a body which could not be united to,
another becomes capable of union by combination with:
a third. . In this manner oil, which cannot be united!
'with water, becomes able to unite by the intermedium,
of an alkali, which converts it into the ftate of foap..
;I‘his fpecies of affinity is comprehended in our eighthi
aw.

Such is the ftate of our knowledge of the affinity off
compofition. We imagine we ought only to mention)
fafts. As to the hypothefis which we have propofed of!
the caufe of this force, we do not pretend to account:
for it. 'We think that the knowledgeof it is as obfcure:
as that of attraction. We believe, however, that it is;
impoffible to confound it with this laft, whofe laws are:
totally different ; although fome perfons have believed!
that they are truly the effe@s of a fimilar caufe.

s Lol Ut I G RTS8 S 1
Of the Principles of the CHEMIsTS.

REVIOUS to our entering upon the examina-.|
P tion of the different natural bodies and their che-.|
mical properties, it is neceflary to know what chemifts:
have underftood by principles. |

It is fubftances more or lefs fimple, which they fup-.
pofe capable to form all bodies, and which they {eparate:
in their analyfis. . _ 214

They are diftinguithed into immediate principles, the:
component or fecondary parts of bodies ; and into remote:
principles, their clementary or primitive parts. The:
firft are all thofe that are furnifhed by the firft analyfis,,
which we obtain from a compound body. For this:
reafon they are called the immediate principles.  But as:
thefe fubftances are themfelves compounds, they are di-

ﬁin-guiﬂafgi by the name of fecondary or component P?lflitl-
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in water, a perfeét infufibility when they are pure, or
fufibility greater or leffer, always correfponding withg
their combination or mixrure with other fubftances,
As our objet is to treat of the natural hiftory ofi
ftones and earths, it is neceflary to eftablifh difting
characters between them. For this end we offer two
divifions of thefe fubftances. A
The one, which we call the natural divifian, is entirely !
founded on the phyfical properties; fuch as the form,
the hardnefs, the tranfparency or capacity, frafture,
vitreous or lamellated, the colour, the polith, the pro-
perty of ftriking fire with fteel. The knowledge of the
carth and ftones by their apparent qualities, is abfolutely
neceflary, before we confider their chemical nature,
Yor this purpole, let us employ this firft method, which
is that of the naturalifts, = 1749 |
"The other divifion is drawn from the chemical pro.
perties. We are fenfible we cannot gain an intimate
knowledge of the earths and ftones by it ar firft fight;
and that, in order to afcertain their chemical nature, it
is neceffary to deftroy their form and all their phyfical
~ properties: So we do not propofe it as a method
adapted to render us intimately acquainted with thefe
fubftances; but rather as a colleftion of chemical facts, =
which it is of very great importance to colleét.

Natural Divifion of Earths and Stones by the aid of Cha-
)i raclers which the eye may diftinguifb.

Many minerologifts have offered methods of diftin-
guithing the earths and ftones by their phyfical proper- -
ties; but the greatnumber and oblcurity of their divifions
have already embarraffed thofe who ftudy them. M.
Daubenton, who is fo juitly celebrated for the extent and
utility of his difcoveries in natural hiftory, being well =
apprifed of thefe difficulties, thought proper to give
to the earths and ftones diftiné characters, fimple and
:ai% to be known, and upon the whole making a con-

tralt between them, in fuch a manner that it is insg?-_
. e ible
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property, however, Stahl was led to regard the falts as;
intimately combined with water and with an earth..
This ground theory, adopred by M. Macquer, and fup--
ported by every thing which chemiltry can furnifh from.
falls fuited to confirm it, in the article Sz/f in the Che--
mical Dictionary, ought only 1o be'looked upon as a.
fketch, very far from a perfe@ demonftration, and.
which modern difcoveries even feem to invalidate, as:

will be thown in fome of the falluwing Lettures.

§ 3. Of the tendency to Combination, confidered as a
characler of Saline Subfiances.

Ir we confider the wholeclafs of faline fubftances with
which the mineral kingdom prefents us, we will foon
perceive, that in all the productions of nature there is:
not a more powerful agent than fome of thofe fubftances.
Their tendency to combination, or their affinity of”
compofition, is fo great, that they are capable of de-.
ftroying the aggregation, which is often very ftrong,
of a great number of bodies ; fo that they reduce them
‘into very fine molecules, and fometimes into fluid fub-
ftances.

Such is the action of the moft part of the mineral
acids. In the fame manner chemilts employ them
every day to great advantage, and have given them the
name of folvents or menflrua : But in taking a view of
the mineral {alts, we are foon convinced that the fame
thing holds with refpeét to this third charaer as with
the two firlt ; that is to fay, that it prefents number-
lefs varieties, and that it is found in degrees very dif-
ferent from one another. In fhort, there are feveral
faline fubftances which have no remarkable tafte, nor
very confiderable folubility, nor ftrong tendency to
combination. Analyfis, or the method ot decompofi-
tion, then, is the moft certain means to difcover their
nature, and to refer them to their true clafs. However,
though thefe three firft chara&ers are very impercep-
tible in fome falts, yet when compared with the fame

e

























168 LECTURES ON

becaufe they appear to be more fimple and lefs cas
pable of decompofition, and becanfe they approach in
fome of their characters to *the nature of the faling
carthy fubftances. They have a urinous tafte, which
1s burning and cauftic : they change the fyrup of violets
to green; they produce heat in their union with water 3
they abforb the water contained in the atmofphere, as
well as the aerial acid of the air; they diffolve the
earths ; they have a great tendency to combination, ane
unite with almoft all the bodies in nature. Three kind:
of them are known. :

Species 1. Vegetable fixed Alkali.

- THE vegetable fixed alkali has got this name fron
being found in very great quantity in vegetables ; al
though it is found very frequently in minerals allo.
has likewife been called alkali of tartar and falt of potafh
becaufe great quantities of it have been extratted from
thefe two fubftances, which is known by experience
The vegetable fixed alkali was not known in its ftate
of purity before the time of Dr Black.
- This falt, when pure, is ina dry and white form ; its
tafte is fo firong as to redden the fkin and open iffues:
It gives the fyrup of violets a deep green colour, and
much more perceptible than that which lime occalions
The contat of the light, colours it by length of time
Expofed to the fire in clofe veflels, it liquefiesas {oon
as it begins to redden: if it be run then upon a meta
plate, it forms a white glafs, which is brittle and opaque
It cannot be decompofed by this agent: it is not vola
tilized but by an extreme heat, fuch as that of a glafs
houfe ; and for that reafon it is called fived, a name
which is, only relative. _ )

Expoled to the air, it powerfully attracts its humi
. dity: 1t runs into a liquor, and pafles into the ftate a

a neutral falt, by ablorbing the chalky acid from the
atmofphere. For this reafon it effervefces with the

acids ; which does not happen when it is purc,ﬂth ,'
: : até
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their {tate of purity. M. Bergman has indeed added 2
d:ﬁmgut{hmg proof of thefe two falts, with which itis
very important to be acquainted, viz. That their afe
finity with the acids is not the fame; the vegetabe fi
ed alkali has a ftrenger relation with thefe faline fub
ftances than the mineral has, becaufe it is able to de.
compofe the neutral falts which are fornied of this laft
This objeét we will refume in the examination of the
fecondary falts. This beautiful difcovery has aftonithec
us the more, that, with the defign of finding a diftin@
charaéter in the two fixed alkalis, and without knowing
‘M. Bergman’s differtation on their eleCtive attradtions,
about feven years ago we had propofed to M., Bucquet this
very queftion on the difference of the affinities of thefe
two falts, which we then only fufpetted. . This illu-
{trious profeffor had even promifed to invefligate thi
fubject, when we very foon learnt that M. Bergmas
had got before us in this important inquiry.
2 . Species 3. Volatile Alkali. -
. Tre volatile alkali is diftinguithed from the twe
preceding by a pungent and a fuffocating odour, and 2
‘remarkable volatility. It is with this falt, as with fixe
alkali; we did not know it in its ftate of purity, before
the publication of DrBlack and Dr Prieftley’s ingenious
experiments. For the volatile alkali, a kind of imper:
fec neutral falt was taken, folid and cryftallized, which
has fome of the properties of the volatile alkali, b
which differs from it in this, that it is truly compofed
of two faline fubftances. The character of effervefcing
with the acids, which is afcribed to the volatile alkaly,
belongs only to this falt in its neutral ftate. That kep!
in chemical laboratories under the name of volatile can:
flic alkali, is not even this falt in its natural ftate ; it 18
only it diffolved and diluted with water. Dr Pricltley
" demonftrated, that a permanent gas may be extractes
from it by means of a gentle heat; and that the water
deprived of this gas, by little and little lofes its alkalin
| pros
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ever fuming, is not the pure and uncombined maring
acid, but this acid united with much water. D
Prieftley has put this truth out of all doubt, in affuring
us, that we may volatilize this acid in gas, and in thig
ftate obtain it permanent above mercury. The pro-
perties of this gas then mult be examined if we t
to know thofe of the marine acid without mixture, and
in its flate of perfe€t purity. ; 1
The marine acid gas is obtained by hreating the fum-
ing lpirit of falt in a retort, the neck of which is res
ceived under a veffel full of mercery. The gas which |
15 much more volatile than water paffes into the veffel. |
It prefents all the apparent characters of air; it is
heavier than it; it has a penetrating odour ; it is fo
caultic that it inflames the {kin, and frequently occa-
iions firong corroftons ; it {uffocates animals: it extin-
guithes the flame of candles, enlarging it at firlt, and
giving a green or blueifly colour to its difk: it is abfor-
bed by fpongy bodies. . 1
Light does not feem to alter it in any fenfible degree.
Heat rarefies it, and augments its elalticity prodigiouf]
Pure air, and the air 0% the atmofphere, by coming i
contact with marine gas, make it aflume the form of
fumes or vapour, and heat it flightly; which proves
that there is a combination. The greater the humidity
of the air, thelc vapours are the more apparent.
The marine gas combines rapidly with water; ice
melts in it inftantly, and abforbs it readily. Water in
its union with this gas is pretty ftrongly heated. When
faturated, it cools, and exaltly refembles the fpirit n':'.
whichthe gas was extratted by means of heat : it emits.
white vapours ; it has no colour ; it reddens the [yrup of
violets. The marine gas has no ation on the earths
except clay, with which 1t forms a marine falt with clayey
bafe : It combines with the faline terreneous fubltances,
and forms with them the marine falt with bafe of terra
ponderofa, the marine falt with bafe of magnefia, and =
the marine falt with that of calcareous earth, g
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Several phyficians have found the means of condu&.
ing this experiment with the firicteft precifion. The
Abbe Fontana has carried this point the fartheft’ of
any : He contrived an inftrument called Eudiometer, of
which we find an exaé defeription in the inquiries of
M. de:Ingtnhﬂuz_;cnﬂtﬂrning vegetables.  With this
inftrument we can eftimate almolt to infinity the de-
grees of purity or impurity of the air which we exa-
mine ; but its ufe requires an exercife and attention
which neceffarily renders it difficult and fufceptible of
error, as Fontana himfelf has obferved. | - 8

It may be alfo proper to remark, that thefe experi-
ments, ingenious and ufeful in themfelves, are not near
fo advantageous as was expeéted to the health of man-
kind, and to that part of medicine which contributes to o
the prelervation of health : They only fhow the quan-
tity of refpirable air contained in that gas which we
examine : they point out none of the offenfive quali-
tics of this fluid relative to the other fun@ions, but re-
fpiration ; fuch as its action on the ftomach, on the fkin,
and in particular on the nerves ; effe&s that cannot be.
known but by the obfervation of phyficians, which
however are perceptible in almolt all the alterations of
he air. oY '

; - As yet chemifts are divided on the caufe of the pro-
duction of the nitrous acid by the mixture of nitrous
' gas and pure air. Dr Prieftley, who has the merit of
this difcovery, thought that this gas was only the nitrous
acid overcharged with phlogifton ; with which the pure |
air having more affinity than the nitrous acid has with
it, feized the phlogilton, and left the acid free. It re-
mained to be known, why the pure air, which in this
operation wasemployed in the quantityof four meafures
to faturate feven and more of the nitrous gas, was after-
wards found to be reduced to lefs than half a meafure,
although it was combined with a new body, the phlo-
gilton. M. Lavoifier thought that this property of the
nitrous gas was capable of explaining the {:Dmpﬂﬁtlm;_
e
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has been employed to decompofe the nitrous gas, and
which is combined with the phlogifton of this gas. But
this opinion does not agree with the experiment, which
demonftrates that the pure air employed is united with
the nitrous gas, to form the nitrous acid fromwhich itmay
be extratted. It is poflible that this portion of the aerial
acid belongs to the nitrous acid itfelf, fince we know
feveral fats, which prove that this laft acid, when it is
decompoledin clofe veflels, yields a certain quantity of
the firft. It appears alfo, that in certain circumftances
the nitrous acid is decompofed, without giving nitrous
gas, and is entirely changed into pure air and aerial
acid, 2s 1s proved by the alkalifation of nitre by heat
and in clofe veflels.

All thefe views, which perhaps are very far from the
truth, but which at leaft are founded upon certain and
confirmed fats, prove that nothing is lefs known than
the nitrous gas, and that this fingular fubftance merits
a particular and very extenfive examination, The ni-
trous gas does not combine with water, This fluid
alters it after a long time, and affumes the character of
an acid : but we have not well comprehended this kind
of alteration, which perhaps is owing entirely to the air
contained in the water. The earthy and alkaline fub-
ftances, as well as the acids, have no remarkable action
on this gas. :

It is employed to determine the purity of the air;
but it only thows the quantity of refpirable air, which
is contained in the kind of air expofed to its action, as
we have already obferved. 1

Species 5. Agqua Regia.

Tue alchemifts gave the name of agua rsg:'a to am
acid compoled of two others, the nitrous and marine,

which they employed to diffolve gold the king of me-
tals. It muft always appear fingular, that two acids,
which feparately have no action on gold, become ca-

pable of diffolving it when they are united. The al- -
chemilts,
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the air, contain at length vitriolated tartar, is falfe 5
becaule thefe rags do not contain an atom of this fale,
but much chalky tartar, which the moderns impro-
perly have called gerial altali. As to the fecond, no-
thing is lefs demonftrated than the formation of all
the acids by the vitriolic ; the inquiries of the moderns
having proved, that every acid has its particular prin-
ciples different from thofe of other acids, except pure
air, which feems to enter into the compofition of every
one of them.

The vitriolic acid expofed to the contaét of the light
in veflels that are tranfparent and accurately fhut, by
degrees acquires colour, and forms the fulphureous
acid. Even it is affirmed, that after a long time fome
fulphur is produced in this experiment. But this faét
is not yet certain: if it were, it would prove that the
light really combines with the vitriolic acid to form
fulphur. % i

The oil of vitriol when heated lofes part of its water,
‘becomes concentrated, and is volatilized by an ex-
treme degree of heat only. 1f it be coloured, it lofes
its colour, and becomes tranfparent by the action of the
fire. 'This operation is called the concentration and rec-
tification of the vitriolic acid. While it is going on, a
very ftrong fmell, and penetrating gas, is difengaged,
which we fhall know very loon by the name of fulphu-

reous gas. : e
The oil of vitriol expofed to the air, attracts humidi-
ty from it, lofes part of its own elafticity, and acquires
colour in confequence of the combutftible particles that
float in the atmofphere, upon which this acid has a
ftrong action. It often attracts much more than its own
weight of atmofpheric water. - :
M. le Duc d’ Ayen has proved, by fine experi-
ments made in the extraordinary cold of January 1776,
that oil of vitriol much concentred, if expofed for fome
hours to a cold from the 1 3th to the 1 5thdegree of Reau-

mur’s thermometer, is fulceptible of congelation ; that
- 4 when
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acid with the combultible fubftance, two different gafes
are dilengaged ; either fome inflammable gas, which we
thall examine afterwards, or fulphureous gas; whilft
the nitrous acid, with all combuftible fubftances, con-
ftantly gives the fame gas which we have called itrous
gas. 'This ftriking difference depends entirely on the
inflammable fubftances which are combined with the
acid; however; as the produdion of the fulphureous
gas is more frequent, and as it throws more light than
that of the inflammable on the principles of the vitriolic
acid, it is chiefly the phenomena that accompany the
feparation of the firft which it is neceflary to obferve
‘with attention,

A cold combuftible body turns black, if it be im-
merfed for fome minutes in oil of vitriol; afterwards
the acid becomes of a brown colour, and very foon
turns black. If an inflammable fubftance in com-
buftion be plunged into it, as a burning coal, inftantly
it acquires the fmell and volatility of fulphur; and
cmits a white, fuffocating, and very copious fume, If, E
~ for the fake of conceiving more fully what happens in
thefe combinations, this acid be put in contaé with a
combultible body that is more fimple than the organic
fubftances, and whofe alterations are more eafily fol-
lowed and alcertained than the alterations of thefe fub-
itances, we can then arrive at the knowledoe of the
principles of the vitriolic acid, and we are able to ana- ‘
lize it.  When for this purpofe we heat a mixture of
oil of vitriol and mercury in a glafs retort, the neck of
which is put under a veflel full of this metallic fluid, as
foon as the acid boils, a permanent gas paffes over, of
a {trong and fuffocating fmell, refembling fulphur when :
it burns.  This aeriform fluid is called fulpbureous acid
gas. It extinguifhes candles, kills animals, reddens
and takes away the colour of fyrup of violets : it unites
with water with lefs. rapidity than marine acid gas; it
diflolves chalk, camphire, and iron: it is abforbed by
charcoal and all bodies that are very porous.

It






196 LECTURES ON

acid. Inthis manner the combination of the fulphureous
acid and vegetable fixed alkali, called the fulphuresus Jalt
of Stahl, very foon becomes true vitriolated tartar, We
muft not forget to obferve, that the fulphureous acid
gas is a mean fubftance between the vitriolic acid and
fulphur ; and it is truly this laft which is to the vitriolic
acid what the nitrous gas is to the nitrous aeid.

In the decompofition of the vitriolic acid, there is
ftill a fact which I ought not to pafs over in filence,
viz. that the pure air %urniihed by this acid is mixed
with a fmall portion of aerial acid.” This fact is proved
by lime-water. '

'The vitriolic acid is in ufe in feveral arts, and parti-
cularly among the hatters and dyers. It is employed
in medicine as'a violent external cauftic ; and internally,
as a cooling, tempering, and antifeptic remedy. In the
laft cafe it is diluted with water, fo that it poffeffes but
a flight acidity. | '

The fulphureous acid is employed in dying and for
taking away the colour of filken ftuffs,

Spgcics‘?. Acid of Borax, fedative Salf.

THE works of a great number of chemifts have
proved, that borax is a perfeét neutral falt, formed by the |
combination of a particular acid with the mineral alkali:
however, fince to obtain the firft of thefe falts, called
Sedative falt by Homberg, who difcovered it, we are |
obliged to employ other acids ; and as, on the other hands
the charaters of the fedative falt are not pointed out,
chemifts did not agree in the opinion of its being a par-
ticular acid. The greateft part of them thought that
it was a kind of neutral falt, whofe faturation was not
complere, and which confequently was fufceptible of
being united with the alkalis. But fince M. Hub.
Fran. Hoefer, apothecary-to the great duke of Tul-
cany, difcovered that the water of feveral lakes of that
country, thole of Caftelnuovo and Monterotondo in

particular, contain a good quantity of the fedative falt
: . ' quite

o

I
1
|
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and its combination with the alkalis, fufficiently point
out 1ts nature. oY

- The action of the acids upon fedative falt is not well
known. It feems to decompofe the vitriolic acid, be-
caufe it is converted into the ful phureous acid when it
1s diftilled from this falt.

There have been many different opinions about this
falt. Several chemifts believed it to be an intimate
combination of the vitriolic acid and vitrefcent earth
with a fatty matter. M. Bourdelin and Cadet fup-
poled that it was formed of the marine acid. The lat-
ter imagined that it contained a {mall quantity of the
earth of copper, M. Model regarded it as the combi-
- hation of a particluar alkali and the vitriolic acid which
1s employed to feparate it ; but fince this falt is always
the fame, whatever acid we employ to feparate it, this
opinion cannot be admitted. M. Beaumé fays, that
he made fedative falt by leaving a mixture of clay and
fat to macerate for eight months. He extracted, at th
end of this period, by wathing, a fpangled falt, which
poflefled all the properties of fedative falt. Hence he.
thinks that this falt is a combination of the acid of the
fat with a very fine earth, of which it is impoffible to
deprive it, He adds, that the vegetable oils give the
fame falt, although more flowly. This faét has been
in part confirmed by the dilcovery of a kind of borax,
formed in flagnating foap-water. The hiftory of this
difcovery we will mention in the article upon this neu-
tral falt. 3k :

The acid of borax, or that of fedative falt, has been
employed in medicine fince the time of Homberg, who
afcribed to it a calming, and even narcotic property;
but pradtice has taught us, that this falt has but a very
inconfiderable efficacy, though employed in a much
ftronger dofe than that which he prefcribed, as in the
quantity of a gros or more. What makes it to be
laid afide with lefs regret, is, that medicine poflefles a
great
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pofed of the volatile alkalis combined with the acids s
They will be diftinguithed by the name of ammoniacal
falts ; a name adopted from one of the falts, which
for a long time has borne that name. ‘They may allo
be termed imperfect falts, becaufe they are much more
ealily decompofed than the former. :

In the third genus we fhall rank the neutral falts,
whofe bafe is quick-lime. In general they are lefs per-
tect than thofe of the fecond genus, although lime has
more aflinity with the acids than the volatile alkali has,
as the examination of them will prove. Thefe falts
will have the title of neutral caléareous falts.

The combination of magnefia with the different acids,
will conftitute the fourth genus of neutral falts. Thefe
falts are more eaflily decompofed than the preceding,
becaufe lime and the alkalis have a greater affinity with
- the acids than magnefia has. They will retain the
name of neutral falts with bafe of magnefia. The Jifth
genus will be left for thofe which have the pure ar-.
gillaceous earth for their bafe. . As alum is the prin-
cipal ingredient of thefe combinations, we fhall give
them the general term of aluminaus falts. The alkalis,
lime, and magnefia, decompole the falts with bafe of
clay. : .

In the fixth and laf? genus, we will place the neutral
falts with bafe of terra ponderofa. Thefe falts, as well
as molt part of thole of the two preceding genera, are
almoft unknown. There are even fome chemifts who
do not admit of this particular earth ; the difcovery of
which is due to M, Bergman. 1 confefsthatI fhould have
followed their example, if M. d’Arcet, whofe great me-
rit and accuracy are known, had not enumerated the
terraponderofa among the chemical fubftances, and if he
had not made a particular meeting to explain the pro-
perties of it in his lalt courle at the linyai'Ca;]iegq.

It may be thought that thefe different bafes combined
with the acids whole properties we have examined,
ovght to produce a great number of neutral falts ; aﬁlcé
' tha
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in {mall and flowly, it forms white tranfparent cryftals
with fix fides, fharpened a little before like the points
of rofe-cut diamonds, or, what happens more rarely, .
it forms prifms with fix furfaces, terminated by one or
more hexaédral pyramids, fomewhat refembling rock-
cryftal: But if the evaporation has been very quick,
all the cryftals agglomerate and blend themfelves into
the form of a folid cruft, the furface of which is fet with
Ppoints in irregular pyramids. OF this fort is that which
we find in commerce. In fhort, to obtain the cryftals
of this falt very regular, it is neceflary to fet the mother-
water of its folutien to evaporate flowly and fpontane-
oufly. By this means we obtain folids with twelye
faces, formed by two hexaédral pyramids united at their
bafe. It is true, that thefe cryftals are commonly im-
pure, and never have the whitenefs and tranfparency
of thofe which are obtained by the firft evaporation.
But this is a difficulty that exifts in all the neutral falts -
Almoft always they are white with the lofs of form, or
regular with the lofs of tranfparency. 1

Vitriolated tartar has a very difagreeable bitter tafte. |
It fuffers but little alteration by the fire; it decrepitates
when we put it on burning coals, and is burnt into |
imall fragments. This phenomenon depends on the |
fudden expanfion of the water of its cryltals ; but atfter
it has decrepitated, it lofes nothing of its properties,
It we expofe it in a crucible to the action of the fire, it
lofes its tranfparency, and becomes dry and friable by
lofing the water contained in its cryftals, It grows red
before it fufes; and in order to fufe it, an extreme vio-
lent heat is requifite, fuch as that which bakes porce-
lain, or which fufes hard glafles.  With this degree of
heat it melts, and expolied to the cold it forms into an
opaque mafs friable and foluble: but it fuffers no other |
alteration in its principles ; for we can reftore its tran-
{parency and cryftalline form by rediffolving it in wa-
ter. If it be kept in fufion for fome time it is volati-
lized, but always without being decompofed.

Vitri-
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lized. M. Beaumé proves that the acid is not really
combined,, and that it may be feparated from the neu.
tral falt, by fimply making it drop through grey paper
or through fand. M. Macquer remarks, that the vi-
triolic acid adheres with confiderable force to the vitri.
olated tartar ; and that this adherence is owing to a
particular affinity betwixt thefe two fubftances, fince
the action of fire and water cannot deftroy it. '
M. Beaumé obferves, that vitriolated tartar fuffers an
alteration much more remarkable from the nitrous acid:
If fome aquafortis is poured upon it, and made to boil,
the nitrous acid attradts the vegetable fixed alkali, and
difengages the vitriolic. By leaving this mixture to
cool, fome true nitre is formed.

It has been faid, that this decompofition is not ef-
feted without the affilftance of heat; I have found
that fuming fpirit of nitre poured upon vitriolated tar-
tar in powder depofits fome cryftals of nitre in the
fpace of a few hours. It has allo been affirmed, that
when the mixture becomes cold, the vitriolic acid re-
attracts the alkali, and inits turn decompoles the nitre.
However, I have kept for a year a mixture of vitriolated
tartar and fpirit of nitre, at the bottom of which were |
faline cryftals, which detonated upon the coals, and |
which did not change their nature, although they were |
put into vitriolic acid feparated by the nitrous acid.
M. Bergman and Cornette have difcovered that the |
concentrated marine acid alfo decompofes vitriolated
tartar even in the cold. '

From thefe two fatts it follows, that the law of affi-
nity, relative to the different acids, is not fo conftant
as has been fuppofed ; however, it is proper to obferve
with M. Bergman, that in this experiment a third only ¥
of vitriolated tartar is decompofed, whatever be the
quantity of nitrous and marine acids employed, whilft
the vitriolic acid, in a moderate dofe, completely de-
compofes the nitrous and marine falts,

The moit important decompofition of vitriolated tar-
tar,
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lefs ought to be given when it is in an eflorefcent ftatd -
than when it is in fine tranfparent cryftals. '-

Glauber’s falt is very foluble in water. It requires
only four parts of celd water to diffolve it. ‘The quan-
tity of water neceffary for its folution diminifhes in pro-
portion to the heat of that fluid. A given quantity of -
boiling water: diffolves an equal quantity of the falt,
Upon this property its cryftallization depends: As it is
more {oluble in warm water than in cold, it is fufficient
toallow a very ftrong folution of it to cool ; and it gives
cryitals fo much the more beautiful and regular, as the
folution is made in greater quantity, and as it cools more
flowly. | )

‘Glauber’s falt has no more aétion upon the earths
than vitriolated tartar has; and from want of fufibility,
it enters no more than the vitriolated tartar does into the
formation of glafs. The terra ponderofa decompofes
it asit does vitriolated tartar ; but from the other faline
earthy fubftances, it feems to fuffer no alteration. ,

- The cauftic vegetable fixed alkali, mixed with a fo-
~ lution of Glauber’s falt, decompofes it, according to
a difcovery of M. Bergman, and vitriolated tartar is
obtained by evaporation. There remainsin the mother-
water fome cauftic mineral alkali. _ Lo

The nitrous and marine acids decompofe it in the
fame circumftances as they do. vitriolated tartar ; and
when it is {trongly heated with charcoal, it forms fome
{ulphur, juit as the lalt mentioned falt does. T

All the properties of Glauber’s falt, which differ
from thofe of vitriolated tartar, are manifelt ; fince the
two fixed alkalis, which are perfeétly alike when con-
fidered in their {tate of purity, are, however, very dif-
ferent from one another, forming with the fame acid
very different falts. ~ |

Glauber’s falt is more abundant in nature than vi-
triolated tartar. It is found in great quantity in
fea-water, in faline fountains, and particularly in fe-

veral mineral waters. Befides, art can produce it Iiln.
I ' - the

§
M
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of vegetable and animal fubftances. Itis a faét well:
known, that places moiftened with animal fluids, or
which contain ariimal {ubftances in putrefaétion, fuch
as dunghills, ftables, and privies, produce abundance
of it. The conftant obfervation of this has taught us
to form artificial hillocks for its produéion. Ditches
or earth-houfes are formed, which are covered a-top,
- but expofed to the air in the fides: Thefe are filled
with animal {ubftances ; fuch as dung, excrements of
quadrupeds, faces of birds, rubbifh of vegetables, We
moiften this compofition from time to time, and ftir it
n order to allow the air free accefs through it. When
the putrefaction has advanced, we take a {mall quanti-
ty of 1t and wafh it, that we may know the quantity
of nitre which it contains. If the quantity it contains
be confiderable, the whole undergoes the fame procefs.
The third circumftance which favoursits produétion,
is the contaét of the air. This is the caufe of the for-
mation of the nitre de houflage. It is with the fame’
intention they ftir the mixture of the materials for the
artificial produétion ef it, to permit the air to touc '
it in all points ; and to confirm this, the chalks, which l‘
|

naturally contain nitre, furnith it only to a certain:
depth under the furface, and never below that.
If thefe three circumfitances be united, the formation
of nitre will be very abundant.
Thefe are-the principles which are neceffary in the
conftrudtion of the nitrous hillocks.
"This falt undergoes confiderable changes from heats
If it be expofed in a crucible to the ation of fire, it
foon liquefies, and this liquefadtion is a true fufion j
for though it be kept for fome time in this ftate, i
does not grow dry, but may be made red hot without'
lofing fluidity. If, while in this ftate, it be poured upon
a cold body, it aflumes the appearance of an opaque
mafs fomewhat vitreous, called mineral cryflal, which is
as weighty, as fufible, and as foluble as the cryftals.
There is this difference between the falt bearing this
name

R il -
W e m - WS e . T ——







212 LECTURES ON

confumed : 3. Becaufe the greater the proportion of
the nitre is to the inflammable fub(tance, the more com-
pletely the body is confumed : 4. Becaufe the detona-
tion of nitre takes place in clofe veflels,as well as in the
open air, which could not happen without the aid of
the pure air that is furnifhed by the falt.

This affertion is fully demonftrated by what happens
in the procefs for making cliffus of nitre, which are no
other but detonations of this falt with inflammable fub-
ftances in clofe veflels, We fhall only mention here.
its effeéts with charcoal. Two or three globes ar
adapted to a retort of earth or iron; inthe upper part
of which an opening has been formed that we may fhut
up with a lid. Fhe retort is made hot; and when its
bottom is red, the mixture of nitre and charcoal is pro-
jected by degrees through the aperture. During the
detonation the globes are filled with vapours, part of
which condenfe into aninfipid liquor, noways acid, and
often alkaline ; the refiduum is entirely mild fixed ¢
kali. The nitrous acid is then entirely deltroyed: a
confiderable guantity of gas is produced; which may be
colle&ed by adapting to the upper part tubulated globes,
or a bladder or tubes, which are immerged into veffels
full of water. The gas is in a great mealure aerial acid;
mixed with a little inflammable gas. :

In all the cafes in which nitre is decompofed b
action of the fire, the refiduum of fixed alkali makes a
britk effervefcence with acids, and is united with a cer=
tain quantity of aerial acid ; neverthelefs it contains not |
a particle of it when united with the acid of nitre. Fhe
aerial acid, then, can only arife by the decompofition of
the nitrous acid in clofe veflels, and perhaps is one of its
principles. ‘The remaining alkali is generally called by
the improper name of nitre fixed by charcoal. Itis one
of the purelt alkalis which we know. ;

From the facility with which heat decompofes nitre,
we underftand that it muft not be kept too long on the,
fire when defigned to form mineral cry(tal. Without

this precaution the medicine would contain the Ii;:]rl
alkali
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they term the grain. When the water is fufficiently
evaporated, they put it into large veflels, which are fet
in aj cool place, where the nitre cryftallizes. This
nitre is very impure, and very dirty ; it is called zifre
of the firft boiling.  Some chemilts have thought that
the athes employed by the faltpetre-makers ferve only
to purity the mitre ; and their opinion appears to have
been founded upon this, thatthefe matters contain al-
moft no fixed alkali; and in particular, that the falt-
petre-makers of Languedoc ufe afhes of tamarifk only,
which contain nothing but Glauber’s falt. But this falt,
as well as vitriolated ‘tartar, is quite fit, by the help of
affinity, for decompofing the calcareous nitre, which
is found in great quantity in the rubbifh; as M. La-
voifier has obferved with regard to the lixivial athes
ufed by the faltpetre-makers at Paris. We fhall touch
on that fadt at greater length in the article of Calcare-
ous Nitre. SRR TRt o
Nitre of the firft boiling is, as we have already faid,
often very impure. It contains, befide nitre, five other
kinds of falts, viz. the marine, nitre with bafe of mag-
nefia, calcareous nitre, warine falt with bafe of magne-
fia, and the marine falt with bafe of calcareous earth 5
all which they endeavour to feparate, in order to obtain
the nitre in a pure ftate, They fet about the purifica=
tion by diffolving it in as little water as pofflible, and by
clarifying this boiling liquor with ox-blood ; the coagu~
lum of which, formed by the heat, entangles all the im- ;
purities, as they rife from the bottom of the liquor to
~ the furface. This is next fet to evaporate ; and thereby
they obtain a nitre, which is a much purer falt, and is
called

appretiate the original quantity of marine acid which the mothers
water contained. By knowing this, we learn the quantity of alka-
line falt confumed by the marine acid; and in all our fublequent
additions, we fubtraét this quantity of alkaline [alt, leaving no more
than what is barely fufficient to [aturate the nitrous acid. In thia
way the nitre is formed, free from the admixture of any febrifuge
falt of Silvivs. The procefs feems {ufficiently accurate for bufinelsy
gnd s not difficult to execute. :
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nature : Clays more or lefs coloured have always been
ufed. M. Beaumé fuppofes that the decompofition is
owing to the vitriolic acid contained in the clay.

The diftillers of aquafortis employ a fimilar earth ;
They mix two pounds of nitre of the fecond boiling
with fix pounds of coloured clay of Gentilly in earthen
retorts of a particular fhape, which they call des Cuines
feveral of which are placed one at the end of another,
their neck being received into a bottle of the fame form,
which ferves for a receiver, By this means they draw
off a tranfparent liquor, a little acid, called the phlegm
of aguafortis ; afterwards the acid, more and more con-
- centrated.  The refiduum is an earthy {ubftance, red,
and very hard, which ferves to make a kind of mortar,

This experiment is the fartheft from a proof that
clay can decompofe nitre. 1. The diftillers only em-
ploy an impure nitre, which contains a great quantity
of nitre with earthy bafe : 2. They employ a very com-
pounded clay, which often contains a great deal of -_
pyrites, the vitriolic acid of which is able fo decompofe
. the nitre. In order to afcertain this decompofition, we
thould ufe a white clay, or, what is fill better, earth of
alum. This earth not having fo much tendency to
unite with the alkali as the fand, nor forming a glafs
with it, does not appear to poffefs equal powers of de. |
compofing nitre as fand does. Neverthelefs, M. Beaumé
fays he decompofed it with porcelain and clay, formed
into a hard brown ftone, which did not feem to contain .
the vitriolic acid. Terra ponderofa decompofes nitre,
and feparates the alkali from the nitrous acid, accnrdi¥
to M. Bergman. He afferts, that it has a greater affi-
nity with the nitrous acid than the fixed alkali has.

Magnefia, lime, and the alkalis, fhow no adtion on E |
nitre. The acids have a very remarkable acion upon.
it, efpecially the vitriolic, which has a greater affinity
to the alkalis than the nitrous has. If oil of vitriol is
poured on nitre well dried, a confiderable effervefcence |
enfues, and we fec red vapours difengaged, WhiCh'arIlt: 3
. | . July S
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and unites with the water which they contain. Some
pure dephlogifticated air is difengaged froh the laft
bottles. '.
This apparatus is very commodious; but fill it has
an inconvenience fufficiently great. At the end of the
operation, when the retort is left to cool, a vacuum is
formed in the veflels, and the external air, prefling on
the water in the laft open bottles, forces it to mount
through the {yphons into the firft bottle, and from thefe
into the middle one and into the globe. . In this man-
ner the produét is {poiled, and the nitrous acid wea-
kened by the water. To remedy this inconvenience,
M. Bucquet has been in the cultom of putting no water
into thefirft bottle, and to have it large enough, in cafe
of ablorption, to contain all the water of the four lateral
bottles without being filled ; fo that the fluid not finding
“the tube in the bottom of this bottie; never pafles into
the globe. Thus he was fure of obtaining his acid
very ftrong. o | - -
In order to perform this procefs, we put four pounds
of nitre into a tubulated earthen retort, and pouring at
once two poundsand a half of oil of vitriol upon it, we
fhut the retort. The heat is raifed by degrees until no
more come over. The procefs may be regulated after
the difengagement and paffage of the gas intothe bottles:
It it diftil too rapidly, the fire is too violent, and muft
be diminifhed ; if it be not ftrong enough, the fire mult
be increafed. This apparatus has yet the advantage of
informing the artift about the progrefs of the procefs.
The refiduum of this decompofition is vitriolated
tartar, formed by the union of the vitriolic acid wit
the fixed vegetable alkali of the nitre. It 1s known in
pharmacy by the name of Sa/ de duobus, or Arcanum dus
plicatum. . ; .
The nitrous acid obtained by this procefs, is very.
red and very fmoking. This method of preparing
nitrous acid has been practifed fince the time of Glauber, =
from whom it is generally called in laboratories by the
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. Itis alittle more alterable by the air than the latter
15, and attradls a little humidity from ir.

IF diffolves very well in col water, and much more
copioufly than ordinary nitre. Two parts of cold water
difiolve one of it. Boiling water does not diffolve
more. In like manner, to have it cryftallize regularly,
the evaporation muft be flow. |

With regard to its other propertics, it has all the
other charatters of nitre. It detonates in the fire when
expofed to it along with other combuftible fubftances;
the combuftion of which is accelerated by means of
the dephlogifticated air which the nitre furnifhes,
which becomes alkalized. It may be decompofed by
the terra ponderofa and vitriolic acid. 1t even appears
to differ from nitre in nothing but in its rhomboidal
form, its flight deliquefcence, its greater folubility, its
property of cryltallizing by evaporation ; and particu- |
larly inits decompolfition by the cauftic vegetable alkali, |
whofe affinity with the nitrous acid is greater than that
of the mineral. '

Rhomboidal nitre is never found in nature; it is |
always a produéion of art, by which it is formed in five |
different ways. 1. By direétly uniting the nitrous acid |
with the cauftic mineral alkali. 2. By decompofing, |
by means of the fame alkali, the nitrous falts with earthy
bales, the ammoniacal nitre, and the nitres with metallic
bafes. 3. By decompofing marine falt by the interven-
tion of nitrous. acid, 4. By decompofing Glauber’s falt
by fmoking fpirit of nitre. 5. And laitly, by decom-

fing the metallic folutions in nitrous acid, which are
- fufceptible of decompofition by the marine falt. In this
Iaft cafe, according as the marine acid uvnites with' the
metal which it feparates from the nitrous acid, the
nitrous acid combines with the marine alkali, which
quits the firft acid. All thefe decompofitions will be
particularly defcribed in the article relating to each of
the falts which are fufceptible of them.
andrangular or rhomboidal nitre may be emplﬂl’fﬂd !

or '
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M. Bergman, the terra ponderofa attraét its acid, aiid
feparates the fixed alkali from it. The vitriolic and’
nitrous acids difengage the marine from it with effer-
veleence (d).  'This phenomenon is more remackable:
according to the drynefs of the fetrifugal falt. Decre-
pitated febrifugal falt occafions a very confiderable effer-
velcence, and the mixture becomes very hot. If thefe
decompofitions be made in retorts, and the vitriolic acid
made ufe of, we obtain fpirit of falt in the recipient,
and the retort will contain vitriolated tartar : On the
contrary, if we employ nitrous acid, the recipient will
contain fome aqua regia, and the retort fome nitre. The
acid of borax, or fedative falt, decompofes febrifugal falt
by means of diftillation. "
This falt is frequently found in nature, but in very
fmall quantities. It is found in fea-water, and fome-
times in fountains: it exifts, though very rarely, inplaces
where nitre i1s contained ; it is even found in the afthes
of vegetables, and in feveral animal humours. Art alfo.
may produce it; r. By directly combining the marine
~acid with the vegetable alkali: 2. By decompofing the
marine falts with earthy bafes, or the ammonical merallic
falts by means of the fame alkali: 3. By decompofing
vitriolated tartar or nitre by means of the marine acid,
as has been thown by M. Cornette. b |
At times this falt is employed as an excellent febri
fuge;

.ﬂﬂi-. '-l.--q_r-.l.l-.:- - -';'." 3

(d) We bave already obferved, in fp;aking of the decompofition
of nitre by oil of wvitriol, that the nitrous acid was driven off wit
a brifk effervefcence. Here we find the fame phenomenon in the
marine acid : it is allo much more remarkable in the febrifugal falt ;
becaufe its acid has a great tendency to put itfelf into the flate of a

5. This is the general caufe of effervelcence; the nature and
differences of which have been but very lately known. It was =
formerly believed that they were always owing to the difengage-
ment of air: at prefent it is proved, thatitisnotair; but thatall the ™
bodies which can be put into the zeriform aggregation produce.it.®
As this truth requires a repetition, that it may be well known and =
underftood through all the world, we will frequently make rg:n:rkli )
on this fubje&, in treating of the different neutral falts which are

fufceptible of decompofition by the acids
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conftrutt little walls, which include feveral apartments,”
and communicate with one another. When the tide

flows, a quantity of fea-water s left in thofe ditches, and

1s retained there by the partition-walls: a very fmall
depth of water only is allowed to be formed, that the
heat of the fun may eafily evaporate it. Whena faline
pellicle is formed, they break it, and it falls to the bot-
tom ; and they repeat the breaking of it until there be
no more water; then they collett the falt into heaps
with rakes, thatit may dry. This falt is mixed with all
thofe which are diffolved in fea-water; fuch as Glauber’s
falt, Epfom falt, and marine falt with earthy bafe. It
is alfo rendered impure by a portion of the clay, the
foundation of the faline ditches. This is the falt of the |
Cabelle. In the northern provinces of France, in Nor-
mandy and Bretagne, they ufe the artificial evaporation
by means of fire. In Avranchin, they take the moving
fands, upon which the fea depofits its cryftals: they
wafh them with the lealt poflible quantity of fea-water, |
jult as much as is requifite for the folution of the falt. |
This impregnated folution is put into kettles of lead,
in which it is evaporated to drynefs. This falt is very
white, and purer than that of the faline marfhes, M.
Guettard has accurately defcribed this procedure in,the
Mgsnoirs of the Academy anno 1758,
Many faline fountains are found in Lorrain and.
Franche Compté. The water of thefe fountains is
charged with different quantities of marine falt. Af
Montmoret, in the lalt of thefe provinces, in order to
obtain this falt, they join the fpontancous evaporation
to the afliftance of the fire. |
For that purpole, the water of the faline fountains is
conveyed by pumps into a large bafon. This bafon
is placed at the head of an apartment made for the
purpofe. Planks, on which little faggots of thorns &
are placed, are fufpended under the apartment througtk
the floors : The water falls upon thefe faggots through
cocks ; it is divided into fine rain ; and by prefent= =&
ing
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to diffolve it. Three ounces of water very c@mpletcly‘,:
diffolve one of marine falt 5 nor is it more foluble in
boiling than in cold water: It is obrained in cryftals by
a very flow evaporation. 1t forms on the furface of the
liquor flies feet, which join and produce a pellicle more
or lefs thick, Sometimes, inftead of cubes, we obferve
kinds of fquare and hollowed pyramids, refembling
mill-hoppers. M. Rouelle, who has obferved with great
care all the phenomena of this cryftallization, takes no- |
tice, that thofe mill-hoppers are formed in the following |
manner : When a cube is formed, this little folid being
fpecifically heavier than the water, it hollows ita little 3
a fecond is afterwards produced, which is attraéted by
the firlt, and attaches itfelf to it by one of its fides 3
and fo on with regard to the reft. It is ealy to con
ceive, that this fucceflive increafe will produce hollow=
ed pyramids, whofe points will be undermoft and bafe §
uppermolt. When their number becomes too great,
they fall to the bottom of the liquoy. The water i
which this falt was diffolved, and which was evaporated
till it would furnith no more falt, contains no other
faline matter, if the falt employed was very pure. That
of the fea, and of faline fountains, always contains fome
falts with earthy bafe. The earth may be precipitated
from them by the addition of the fixed alkali, as fhall
be mentioned in the article upon the earthy neutral
Salts. -
Marine falt feems to facilitate the fufion of the glaffes.
It always occupies the fuperior part of the pots in which
thefe matters are fufed, and conftitutes the glafs galls
It is ufed for glazing the furface of certain carther
ware, and likewife for giving them a kind of covering;
by vitrefying their external part. This is eafily dones
by throwing a certain quantity of the falt into the ovens
in which we bake the ware. There it is volatilizeds
and (preads itfelf upon the furface of the ware, of which
it helps the fufion by the extreme heat. The Englifl
earthen ware is done over in this manner.
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tubulated flone retort, and to pour through the tuba
balf its weight of oil of vitriol. This acid inftantly
difengages the fpirit of falt in copious vapours, which |
pafs thruu%h the neck of the retort, and are colleéted |
into two globular veflels adapted to that purpofe. The
laft of thefe veffels is pierced with a fmall hole, to allow
the vapours to pafs, and prevent the rupture of the ap-
‘paratus. In this operation, as in the diftillation of fpirit
of nitre, a great quantity of the moft pure acid is loft,
being diffipated in the form of marine gas through the
hole of the globe; and perfons are much troubled by
the very corrofive vapours of it that fill the laboratory
in which it is made. M. Beaumé, in order to thun 2
part of thefe inconveniences, puts fome water into the!
retort. The water, when volatilized into the globe,
ablorbs a part of the marine gas; but as this is much
more volatile than the water, a confiderable quantity of
it is always loft. : |
M. Bucquet has correted all thefe defets, and hag
found means to procuve the {pirit of falt in a flate the
ftrongelt and moft concentrated that is poflible, by em
ploying the inverfe of the procefs of M Beaumé. In-
ftead of volatilizing the water, in order to ablorb the
marine acid vapours, he places this fluid fo as to meet
with the gas; and for that purpofe ufes Woulfe’s ap-
paratus, which we have defcribed in the article of Nitre.
He puts eight ounces of diltilled water into the colla-
teral bottles to a mixture of two pounds of marine falt,
~and a pound of oil of vitriol in the retort. The acid
gas, conduéted by the tubes into the water in the bottles,
1s ablorbed : the water becomes hot by its combina:
tion with the marine gas; it is even ready to boil, and
it abforbs an equal weight of it. When it contains this
quantity, it takes up no more, and becomes cold ; but
the gas pafling into the fecond collateral bottles unites ¥
ancw with the water they contain, and makes it boil.
This procefs, very ingenious and well adapted to the §
PrnPe;ties_ of the marine acid gas, has feveral advan-3§
t.ﬂgfﬁ iy
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metals, and to prevent their alteration from the conta T
of the air. ‘

It is ufed as a fealoning to our victuals, of which
correéls the infipidity ; and it promotes digelltion, by oc-
cafioning the commencement of putrefaction in the ali--
mentary fubftances,  Although it is fully proved by the
experiments of Drs Pringle and Macbride, that, like the
mofl part of faline matters, it retards putrefaction, and
is a powerful antifeptic when mixed with animal fub-
{tances in great quantity; yet it acts in a very different
manner when mixed in fmall quantity with the fame
fubftances, fince it reduces them fooner to the {tate o ]
putrefattion; which is proved by the experiments of
the author of the Effay on the Hiltory of Putrefaction,
and by thofe of M. Gardane.

The marine falt is not of lefs utility in medicine; it
s ufed as a very active ftimulant in acrid glyfters. It
is {trongly recommended by Ruffel in the tabes glandu.
laris, and in the lymphatic obftruétions which depend
upon a fcrophulous taint. M. Lorry has aured me
that he has experienced very good effects from it in feve-
ral difeales of this nature. It purges when adminiftered
in the dofe of a few gros. However, as it is the grey
marine falt which we generally ufe, may it not be the
calcareous marine falt which is mixed with it, on which
this property depends ?

LECT U:RE XX,
Species 7. Borax (d).

B) ORAX is a neutral falt, formed of the acid im-

properly called fedative falt, and of the mineral
fixed alkali,
The hiftory of this falt, which comes to us from the
Ea .

() In examining the neutral (alts, we have hitherto begun with
thofe that are formed by the combination of each acid with the
vegetable fixed alkali: but with regard to thofe which contain the
fedative falt, we muft begin with that which has the mineral alkali
 for its bafe, becaufe it is the only one properly known,
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Paris has difcovered, that it is daily formed in foapy
waters, mixed with thofe of the kitchen, which a pri-
vate perfon allows to remain in a kind of ditch. Ina
certain time fome pure borax in fine cryftals is obtain-
ed. Although this be a fac, we are not yet more fully
informed of its formation. It only appears that it is
the production of ftagnant waters, which contain fatty
matters. Some authors aflure us, that in China it is
made artificially by mixing in a ditch greale, clay, and
dung, in alternate beds, by moiftening this mixture
with water, and leaving it to remain in this fituation for
fome years. When this time 1s expired, the materials
are wafthed, their ley is evaporated, and we extralt 1m-
pure borax. Others have imagined, that 1t is extraét-
ed from water which has been filtrated through mines of
copper. M. Beaumé pofitively fays, that the firft of
thefe proceffes has fucceeded very well with him; Chem. |
Exper. tom. 2. p.132. Purified borax poflefles a very |
regular form. Its cryftals are prifms with fix fides, two &
of which are generally larger, termined by three-fided

pyramids. There are befides many varieties in its
cryftals. Tts tafte is ftyptic, and very ftrongly contracts
the fibres of the tongue. It turns the fyrup of violets
green as the alkalis do. When we expole it to the ac-
tion of the fire, it is very quickly fufed by means of
the water in its cryftals: it gradually lofes this water,
and acquires a confiderable bulk; then it becomes a
white mafs, porous and very friable. This fhows us, that
the air alone is not always the cement of bodies, as had
been concluded from the experiments of Hales; but
that water is fometimes the caufe of their folidity, par-
ticularly in the neutral falts (e ). The confiderable

bulk, the lamellated and porous form, which borax
aflumes

(2) It is certain, that in the organized fubftances, when the air -
is diffipated, by means of a very advanced decompolition, they lofe -
their hardnefs, and even all their confiltence. I_t is even certain, that
fome fimple falts acquire folidity, by combining with fubltances

which have the form of air, as we have feen in the cafe of the nniur;_ -_
: of B
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neral alkali to fwim above. This experiment belongs
to M. Bergman : It proves, that lime has more affinity
with the fedative falt than the mineral alkali has, -

We have not yet examined whether the pure ?cgc-:'ﬂ
table fixed alkali decompoles it, as happens to the othe s |
neutral falts with bafe of mineral alkali, 1

The acids have a very remarkable aétion on this falt.

If, into a boiling folution of borax, we pour with
caution oil of vitriol, until there be a flight excefs of
acid in the liquor, we obtain, after the mixture is fil-
trated and cooled, a very copious precipitate, difpofed
in fmall brilliant fcales. This falt, fufed with combu-
ftible matters, fuch as charcoal, acquires a reddith co
lIour ; but we cannot explain the alteration which they
produce.

Borax is of great ufe in feveral arts. It is ufed in the
manufatture of glafs as an excellent flux, and likewife
in the art of effaying. It is ufed with great advantage
in foldering, becaule it fufes the allay deftined for that
purpofe ; befides, it gives the furface of the metals we
want to unite a foftnefs which is very requifite in this
operation ; and by covering them, it prevents their being
aéted upon by the air. - |

Species 8. Vegetable Borax:.

We give the name of wegetable borax to the combi
nation of the acid fedative fa‘?t with the vegetable fixed
alkali. We know thefe two fubftances are very i
ceptible of union ; and from this union the neutral falt
we are fpeaking about refults. This falt is obtained
from the refiduum of nitre decompofed by the fedative
falt. M. Beaumé fays, that this refiduum was in a white
‘mafs half fufed ; and when diffolved in water produced
a falt in fmall cryftals. We fee, then, that vegetable
borax is fufible, foluble, and cryftallizable. It is pro-
pable that the pure acids would decompofe it, as wq_! |
as ordinary borax. 'We know nothing more about this

falt requiring farther examination,
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~ The action of the nitrous and marine acids upon this
falt has not been examined, nor that of the neutral falis,
as far as we know. This falt being very little known,
is befides of no ufe. '

Species 10. Sparry Soda.

By this name we call the neutral falt formed by the |
combination of the fparry acid with the mineral alkali
or falt of foda. This falt, like the preceding, has been |
very little examined. It is only to M. Schecle and
Bollanger that we owe any knowledge of it; and as yet
they are not agreed about the form which it affumes.

M. Scheele fays, that the marine alkali, united with
the {parry acid, forms a jelly like the former. Boullanger:
affures us, that this combination affords very {mall cry-
ftals, which are hard and brittle, and formed into oblong
fquares of a bitter and fomewhat ftyptic tafte. el

This falt laid on coals decrepitates like fea-falt: It
diffolves with difficulty in water.

Lime-water decompofes it like the fparry tartar. |

Oil of vitriol difengages the acid with effervefcence
in a white vapour, and with a pungent odour like tha

of fea-falt. ;
After this brief explanation, this falt is evidently as

little known as the preceding.
Species 11. Aerial Tartar.

Tue two laft neutral falts which remain to be ex
amined, are the combinations of the aerial acid with the
fixed alkalis. Thofe fubftances have never been ranked
among the neutral falts, although they be really fuch
Along with M. Bucquet we give the name of aerial
tartar to the combination of the aerial acid with the
vegetable fixed alkali. This faline fubftance, which
always has been taken for pure alkali, was not ac-
knowledged to be a neutral falt till after the experi-
ments of Dr Black. It got the name of the fixed falt.
of tartar, becaule it was extracted from the afhes of the =
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more lufceptible than the other falts of very different
doles of acid. Notwithftanding this property, this fal
never furnifhes regular cryftals but when it is perfect- !
ly faturated ; and we may look upon M. Bergman’s |
calculation as exaét and conftant. |

Aerial tartar, when it is properly cryftallized, fuffers
no alteration from the air ; its cryftals remain tranfpa-
rent, without liquefying or efflorefcing.

This falt diflolves very well in four parts of cold water,
and in a little lefs of hot water: It produces fome cold
in its union with this fluid ; it cryftallizes by means of
evaporation and cold ; it can be ufed as a flux to the
earths, like the pure vegetable fixed alkali, becaufe it is
alkalized by the ation of the fire. Clay has no a&ion
upen it; and it reduces the clay by fufion into a glaffy
- drit, with a little more difficulty than the pure vegetable

fixed alkali does. :

The terra ponderofa deprives this falt of its aeria
acid. Lime alfo decompofes it, becaufe it has more
affinity with the aerial acid than the vegetable fixed al
kali has.

If fome lime-water is poured into a folution of aerial
tartar, a falt, formed by the union of the lime and the
aerial acid, is precipitated, and the pure alkali remains
in folution in the water. This decompofition is ufed
in pharmacy for the preparation of the lixivium caufti-
cum, which is only the fixed vegetable alkali rendered
cauftic by the lime. :
- Modern experience teaches us, that the procefs of
Lemery followed by feveral pharmacopeeias is very de
fe@ive. It confifts in mixing two pounds of afhes
of tartar of wine (g) with a pound of quicklime, in
moiftening this mixture with 16 pounds of water, in fil
trating and evaporating the ley in a copper veflel, and i«
fufing in a crucible and pouring upon a plate I:I:u:i refi-

1 uum

) The afhes of tartar are thofe furnifhed by the combuftion:
of gnpc-hnﬂu and the dregs of wine. Thele afthes contain muck
alkali or aerial tartar and a little vitriolated tartar. r
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‘not altered by the aerial tarcar, nor does it fuffer an
alteration from them. The aerial tartar is very abun:
dant in nature. It is found ready formed in vegetables
and is extralted by the incineration of thefe organic
bodies, as will be mentioned in the Vegetable King
dom; particularly it is obtained from burnt tartar. [
is alfo made by the detonation of nitre. Aerial tartar i

“of very extanfive ufe in the arts. It is ufed in medicing
as a very active difcutient in obftructions of the mefen
tery and urinary paffages. It is only adminiftered i

- fmall dofes, and"given along with fome other fubftanc

to moderate its action. -

Species 12. Aerial Soda or Natrum. |

Tris falt, like the foregoing, was formerly looked up
on as an alkali: itis, however, a cumbinﬁxﬁc}n of th
aerial acid with the fixed mineral alkali. The name c
‘natrum has been retained, which was given to it by th
ancients. This falt has an alkaline tafte, and renders thi
fyrup of violets green. It is naturally purer than th
aerial tartar, for it is long fince its property of crylta
lizing was known; a property which, taken in genera
diftinguifhes the neutral from the fimple falts. Th
property is owing to its containing agreater quantity-
.aerial acid, and to the more intimate union of the aer
acid with the mineral than with the fixed vegetab
alkali. The aerial foda or natrum rapidly cryftalli
forms rhomboidal lamine, obliquely adhering to on
another, fo that they feem to be covered in the fam
manner as tiles,  If it is flowly cryftallized, it affume
an oftaédral form whofe pyramids are truncated, €
like ten-fided folids. ' ¢

This falt in general fufes more rapidly than th
aerial tartar.  In the manufalture of glafs it is emplo:
ed preferably to aerial tartar.  Itlofes the greatelt p 1
of its acid by hear, but always retains alittle of it. N
Bergman has found by an exact analyfis, that 100 par

of aerial foda, which he calls aerial mineral altali, i o
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furnace in form of an oven, fo that the neck only ma
project. The fire is kindled with the dung of animals
and continued for three fucceflive days and nights.
The falt only begins to fublime on the fecond and third
day. The bottles are then broken, and the cakes of
falt taken out : Thefe cakes, which are brought to us
in the fame {hape in which they are taken out of the
bottles in Egypt, are convex and unequal on one fide,
" in the middﬁ: of which there is a tubercle that marks
the neck of the veflel in which they were fublimed ;
the inferior fide is concave and impure, and likewife the
fuperior, by a kind of foot. Pomet fhowed a {al am.
~ moniac which came by the way of Holland, and was
in the form of truncated cakes, like thofe of fugar
Geoflry, the firlt perfon in France who found out the
materials of this falt, and formed a conjecture of the
procefs employed at Cairo for its preparation, difcovered
that this fecond kind of fal ammoniac is made in the
Indies ; that it is prepared in much greater quantity
than in Egypt; and that it differs from this laft only
in its form, being alfo fublimed. Indeed thefe cakes,
weighing from four to five pounds, are hellowed a
their bafe, and formed of different layers. The cone
© is truncated, becaule the point is broken off, which is
nothing but an impure matter. _

M. Beaumé has eftablithed in the neighbourhood o
Paris a manufacture of {al ammoniac, where they pre
pare this falt to a confiderable extent ; in which it differ
tfrom that prepared by the Egyptians, who extrad i
only in fmaller quantities : the falt of M. Beaumé has
alfo the advantage over that of the Egyptians, of being
much purer. b

The tafte of fal ammoniac is pungent, acrid, and urt
nous. The form of its cryltals is that of an hexaédral
clongated pyramid, that in form of plumage being
only the reunion of all thofe pyramids which approaclt
to one another at an angle more or lefs acute, M. Rom
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with it a neutral ammoniacal falt, which fublimes in crv.
ftals, and with which the inner fide of the balloon is
encrufted. To perform this operation, we mix one parc,
of very dry aerial tartar with one part of fublimed fal
ammoniac in powder ; we put this mixture into a {tone
retort, to which a large balloon is adapted, or rather a
cucurbit of glafs ; a gradual fire being applied till the
bottom of the retort be reddened, a well cryftallized
white falt is fublimed into the cucurbit. It is aerial
ammoniacal falt ; a little moifture alfo paffes over : the
refiduumis febrifugal falt. By this means a very confi-
derable quantity of this falt is obtained, which almoft
cquals 2-3ds of the fal ammoniac employed. This phe-
nomenon led Du Hamel to think that a little fixed
alkali paffed over along with the volatile. But, now
that modern experiments have elucidated this the
ory, we ealily conceive, that the aerial acid of the
fixed alkali, which is reunited to the volatile, is the
caufe of the confiderable quantity of the fublimed falt
which 1s obtained. However, even down to thefle
times, we have always regarded the concrete volatile
alkali as the purelt, and attributed to it the property of
“cryftallizing and effervelcing with acids; whilft that
which is obtained by means of lime, and which is the
true pure volatile alkali, was reckoned an altered and
in part a decompofed falt. Hence we may eftimate how
much light the difcoveries of Dr' Black have thrown
upon the faline fubftances ; and we cannot but fay that
they have introduced a chemiftry entirely new.
- The ufes of fal ammoniac are very extenfive. In me-
dicine, it is employed internally in the dofe of a few
erains, as a deobltruent, in obftructions, intermittent
fevers, &c. Externally, it alts as a powerful antifeptic
in gangrene and other complaints. _
It is ufed in a great number of arts, particularly n
that of dyeing, and in the operations of metallurgy,

which relate to the reuniting, or foldering of diﬁbrer J
n‘lﬂta b1 L
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the cauftic fixed alkalis do not decompofe it (¢). |
we fufe one part of this fpar with four of aerial tartar.
a|_1|d put this mixture in fufion into water, we get a preci-
pitate of chalk, formed by the union of the aerial acid
with the lime of the fpar, and the fluid contains fome
fparry tartar, which may be got in the confiftence of :
jelly by evaporation. This procefs, repeated with aérial
foda, furnithes chalk and fparry foda, which may be
obtained cryftallized by evaporation. .

The vitreous fpar is of no ufe, except in fome coun

tries abounding in mines, where it is ufed as an excel
lent flux, '

Species 6. Calcareous Spar ; calcareous matters in general

- Carcarrous fpar is a neutral falt, formed by the
- - com:

(c) It were much to be withed, that the analyfis of the fluor fpar hac
been {o complete, as to alcertain with accuracy the nature of thofe
%npertics which have of late fo much engaged the public notice,
We know that it is a compound fubftance, and that the acid whick
it contains is capable of diffolving filiceous earth ; though it fil
remains a matter of doubt, and muft be determined by experiment,
whether or not the vapour of the fparry acid be a@ually convertec
into folid flint upon meeting the vapour of water. In the diftilla
tion of the acid i a glafs retort, there is fome flint conltantly found

1in the water of the receiver ; an appearance ‘which many chemilt:
- are inclined to alcribe to the corrofion of the glafls. It is indeet
certain; that the fparry acid does in fome meafure diffolve the flint
which enters into the compofition of the glafe, which it afterwards
depofits in confequence of its fuperior attraction for the water
There are, however, fome circumitances which tend to favour the
oppofite opinion : I, for example, the receiver be filled ‘with fpiri
of wine inltead of water, there is no formation of filiceous earth
Befides, the acid may be diftilled, and filiceous earth generat dy
with a heat too gentle to corrode the glals : And even in thofe
cales where the glafs is corroded in the diftillation, the quantity of
flint produced does not correlpond to the lofs of weight which the
glafs has fultained by the erofion. The filiccous earth colleéted
in the receiver weighs much more than it fhould have done accord-
ing to this {uppofition. It has alfo been afferted by fome chemiltsy
that the filicéous earth is produced when the diltillation has beem
condufted in fuch metallic vell:ls as the vitriolic acid does not at-
tack. Such is the prefent fate of our knowledge with regard to
this very curious fubftance. .
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- nefia by means of the cauftic volatile alkali; the hiltory

of which we have given at the beginning of the faling.
matters. &

As yet we do not well know the aétion of Epflory:
falt upon the neurral falts with bafe of fixed and volatile al=
kali. It is probable that the nitrous and marine falts would!
be decompofed by a double affinity : although M. Qua.
tremere Dijonval, in his letter to M. de Morveau, Fournal
de Phyfic, May 1780, vol. 17. page 391. certifies, that}
when we unite a folution of Eplom Ia:;lt with a folutiony
of vitriolic ammoniac, a total precipitation of the Ep:
fom falt without decompofition takes place. It falls t
the bottom in the form of very thick cryitals, which we
may be certain of by their tafte. He afcribes the effe@
to this, that the vitriolic ammoniac is capable of feizing
the water of the Epfom falt, which he reckons to: be
very cryltallizable. ~ We fhall recur to the explanatio
of this fact in the hiftory of Nitrous Magnefia.

With refpett to the aérial falts, it is certain that Ep-
fom f{alt decompofes them, and is itfelf decompofed.
‘When we pour a folution of aérial tartar or aérial fodz
into one of Epfom falt, there is a double decompofitior
and double: combination. The vitriolic acid of - th
Epfom falt unites with the fixed alkalis ; the aérial aci
joins with the magnefia, and forms a neutral falt, called
mild or effervefcing magnefia. By this procels we prepare
the mild magnefia, made ufe of in medicine as a very
good purgative. F

According to M. Dijonval, a [olution of felenite
mixed with a folution of Epfom falt occafions a preck
pitation of the latter ; although this phenomenon be
very imperceptible, on account of the {fmall quantity of¥
felenite diflolved. Calcareous pitre and calcareous ma=
rine falt likewife decompofe Ypfom falt, and are at
the fame time decompofed; but we cannot conclude
from this, along with M. Dijonval, that the nitrous ands
marine acids have more affinity with magnefia than the
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academy ; only with what he fays of it in his letter to My
de Morveau, cited in the article of Epfom falt. He fays
he obtained cryftals of nitrousmagnefia not deliquefeenty,
and he adds, that the falts with bafe of magnefia are :
as cryltallizable and difpofed to cfllorefce, as the calcas.
reous falts are deliquefcent. | ' i
Nitrous magnefia appears to be capable of decompos:
fing, by means of the double affinitics, the vitriolic falts;
fuch as vitriolated tartar, Glauber’s falt, and vitriolie
ammoniac. M. Dijonval, who has mixed the folutions
of thefe different falts with folutions of nitrous magnefiagy
fays, that he perceived no fign of decompofition, not
any kind of precipitation. = On this head, it is necefs
fary to obferve, that as the falts formed by thefe double
decompofitions are all equally foluble, thele operations
are not [enfible to the eye; and in order to perceives
them, it is neceflary to evaporate the mixture, or add
fpirit of wine to it, which attraéts the water and precis
pitates the falt. b g - _
The {ame obferver has announced a fa@ worth
of all the attention of the chemifts ; it is the precipitatas
tion of nitrous magnefia occafioned by calcareous nitre,
‘When we mix tranfparent and very pure folutions of
thefe two falts, the nitrous magnefia inftantly falls in :
cryitalline form, and without being decompofed in any
manner, and the liquor retains the diffolved calcareous
nitre. It is indeed very fingular, that two falts, wheni
feparated, fhould have enough of water to keep then
in perfe& folution, and that the mixing of them fhou
occafion the fudden precipitation and cryftallization o
the one of them. M. Quatremere thinks, as we have
obferved more fully above, that this phenomenon dess
pends on the great tendency of the calcarcous nitre to3
unite with water. * According to him, this falt being
able to abforb a greater quantity of water than is néss
ceffary to hold it in folution, when we mix withit a fos
lution of nitrous magnefia, which has a ftrong tendency ¥

to cryltallize, it immediately feizes on the wam}t 1-5:
cryitals
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If we diffolve it in water, ali¢tle earth is precipitated ; it
may be cryftallized; but, as M. Beaumé has obferved,
it {carcely bubbles up when calcined anew. If we
calcine alum in a diftilling apparatus, we obtain fome
- phlegm, which at laft turns acid; but it cannot be de.
compofed entirely, fince M. Geoffroy kept it in a retort,
with an extreme fire, during three days and three nights,
without its fuffering any alteration. 1
Alum efflorefces flightly in the air, and lofes the
water of its cryftals. In cold water this falt is foluble
in a fmall degree only; fince, according to M. Beaumé,
two pounds of that fluid can diffolve no more than four
gros of alum; but boiling water diffolves more than
half its weight of it. Eight ounces of water in this ftate
may hold diffolved five ounces of the falt. It cryftal-
lizes very well by cooling. Its cryftals are a kind of
triangular pyramids whofe angles are truncated. When
they are depofited upon threads in the middle of a fo-
lution, their form is o&aédral, very regular, whofe
preceding pyramids are only a half, cut off obliquely.
Alum can unite with a greater quantity of pure (¢) clay
than it contains in its ordinary {tate.~ In that union it ._
acquires, as M. Beaum¢ has found, the charaéter of
. this earth. _ ,
~ Alum may be decompofed by magnefia and lime,
which have a greater affinity with the vitriolic acid than
clay has. Lime-water poured into a folution of this
neutral falt, precipitates its bafe. The fixed alkalis al-
fo, as well as the volatile, have the property of decompo-
fing alum. Mild tartar, foda, and volatile alkali, chalk,
and effervelcing magnefia, likewife feparate its bafe,
The earth of alum, precipitated by thefe different
~ {fubftances, is flocculent ; it 1s depofited gradually; it
~ drjes flowly ; it is very white, and decrepitates with the
fire like the clays. A ftrong heat gives it a cnnﬁg;:- i
| rable

() The clay is here fuppoled to be very pure, and feparated by 8
wafhing from the filiceous earth, which is often I.:.l:ndr.fl with it ig
{o great quantity as to conftitute more than half its weight.












304 LECTURES ON

of the different pyrophori which he obtained, it ap«
pears, that all the fubftances which, after being de+
compofed, leave a charry refiduum divided by an earth
or a metallic calx, are fufceptible of inflammation by
the conta of air. But we cannot agree, that that part
of his work which M. Prouft made inuwn fhows the
caufe of the inflammation of Homberg’s pyrophorus,
which according to him differs from thole he obferved;
and indeed his memoir contains nothing concerning:
the compofition of this fubftance.

Mr Bewly, an Englifh furgeon, in a letter written
to Dr Prieftley, afcribes the inflammation of pyrophorus
to a fubftance which it contains, capable of “attra&ing
the nitrous acid from the atmofphere. The reafon of
his opinion is, becaufe he difcovered that the fpirit of
nitre inftantly inflames a pyrophorus which has not been
enough calcined,” or which is loaded with humidity.
But he has not demonftrated, on the one fide, that the
' nitrous acid is contained in the atmofphere ; and, on the
other fide, M. Prouft difcovered, that the inflammation
of pyrophorus by means of fpirit of nitre is owing to the
charcoal contained in that fubftance; for this acid de-
tonates with all the charry matters when very dry and
* divided, as we will mention more at large in the article
on Charcoal. The explanation of Bewly, then, is not
- more fatisfactory than that of the chemiits who preceded
him.

The only wayof difcovering the caufe of this phenome-
non, is to know well the chemical nature of Homberg’s
pyrophorus ; but we have not yet a complete analyfis of
that fubftance. "It appears that it contains the earth

‘of alum a very divided charry matter, furnifhed by the
honey, fugar, &c. alittle fixed alkali, and fome fulphur
united in part to the earth of alum and in part to the
fixed alkali. By heating fome pyrophorus ftrongly in
"a pneumato-chemical apparatus, a great quantity of
hepatic gas is extrated : when no more can be ex-

tracted, it no longer inflames by the air. If we im-
] : IIIEI'IE
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vered in ita different bafe from that of the calcareoug
carth by the falts which it forms with acids: but this
chemift admits fulphur to be already formed in it, and
looks upon the weighty fpar to be an earthy liver of ful.
pbur cryftallized. .

The terra ponderofa fufes with a violent heat, fuch as
that of the ovens for baking porcelain, &c, It givesa
glafs more or lefs coloured. Expofed to a gentle heat,
1t 1s noways altered.  If we carry it into a dark place;
after it has been heated, it emits a bluith and very bright

Much has been faid of the phofphorus of Bologne,
made with the ftone of this country, variety 3. [
may be alfo prepared from all the other varieties of this

dpar. For this purpofe, it is pounded and formed inta
cakes, which are calcined above charcoal. Thefe cake:
fhine in the dark and even in water : by little and little
they lofe this property, which may be reftored by heat-
ing them again. But many other fubftances prefent
the fame phenomenon; magnefia, clay, felenite, the
vitreous or fparry fluor, become luminous after being
heated. , /

The weighty fpar, heated in a retort, gave nothing t¢
M. Margraaf. This learned chemift obferved, that the
weighty fpar is not at all altered by this operation.
This falt is perfeétly infoluble in water. The earthy
and faline earthy matters have no aétion upon it: the
pure fixed alkalis cannot decompolfe it ; and this is the
- moft fingular property which it exhibits, The other earthy
and faline earthy fubftances, to be fure, have lefs affinity
with the vitriolic acid than the alkalis have. The terr:
vonderofa, on the contrary, has more affinity with acidss

%’c have oblerved alfo, that, according to M. Bergman
this earth decompofes Glauber’s falt and vitriolates
tartar. It is the fame cale with the yolatile alkali. -

mineral acids have no action on the heavy fpar, becaufe

the vitriolic acid has the ftrongeft adhefion of them all =
to the carth, which is the bafe of this fpar, -The n:l!t{;lia ¢ |
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All the mineral acids decompofe this falt, and fepa-
rate the chalky acid; which produces a brifk effervef.
cence, that diftinguifhes it from pure terra ponderofa,
M. Bergman eftimates, that this falt contains per quintal, -
7 parts of acrial acid, 65 of terra pc:-nd::mff: and 8 of
water.

Water with very great difficulty diffolves the aérated
terra ponderofa ; but if the water be charged with
acrial acid, it diffolves about a 1550th part of its weight.
From this we {ce, that the aérial terra ponderofa is lefs
foluble than when it is pure and cauftic; fince, in this
Iaft ftate, water can diffolve about a gooth of it, accord-
ing to the eflimate made by M. Bergman. It then very
nearly refembles chalk, fince, like 1t, it is precipitated
in proportion to the evaporation of the aérial acid
united with the water which diflolves it. For the reft,
it differs from it in 2 great number of other properties,
and particularly in the falts, which it forms with the

L E C-

(c) Before taking leave of the faline fubftances, it may be proper
to enumerate the properties of fome new difcovered acids, although
all their qualities have not yet been thoroughly inveltigated.

Acid of Sorrel.

Sart of forrel contains vegetable alkali, faturated with a faper-
abundant quantity of acid, in the fame way as tartar is. The vi-
triolic, nitrous, and marine acids attract the alkaline bafis; but it is
very difficult to free the acid from them afterwards. Chalk abforbs
both the free and faturated acid ; but it is impoffible afterwards to
feparate it by means of the vitriolic. Mr Scheele employs another
method ; he adds volatile alkali, which faturates all the free acid ; he
next miges terra ponderofa, which difplaces the alkali, forming aun
infoluble neutral {falt. The vitriolic acid feparates the terra ponde-
rofa, fetting the oxaline acid at liberty. This acid has not been
much examined. It refembles acid of {ugar, more than acid of tar-
tar, though in many refpeéts it is different.

Acid of Citrons.

Avrrnoucs the acid of citrons has been long: known, it has been
but little noticed. The exprefled juice being allowed to fubfide

fome time, is freed from all mucus and feculx ; and the water being
: cone
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_The different combuftible bodies fhow many degre
of tendency to combine with air; and it appears th
more or lefs combultibility depends on the variec
relations which exilt between that element and the
‘combuftible bodies; fo that we might eftablith an orde:
of their combuttibility, and conftrué a table of thei:
affinity with the air. = This variety of affinity betweer
combultible bodies and air is the caufe of the differen
phenomena which thofe bodies prefent”
nation with that fluid. Hence we diftinguifh thre
Horts of combuftion. ,

1. Combuftion with flame and heat; as that of full
phur, &c.

2. Combuftion with heat without flame; as that o
{everal metals. - y : ~

3- Combuftion with flame without heat, as that o
the phoiphori. - .

We mult obferve, that befides thefe differences, com
bultion is diftinguithed by a great number of pheno
mena peculiar to each combuftible body. ‘The rapi
_ dity, the form, the colour, the extent of the flame, th
{mell which accompanies it, the quantity of air abforb.
ed, the weight, the ftate of the refiduum of the bod :
burnt, and feveral other circumftances, which it woul
be ufelefs to enumerate here, and which fhall be treat..
ed with all the importance they merit in the article om
cach combuftible body, eftablifh differences that are:
cflential and proper to charatterize every one of the:
fubftances which belong to this clafs.

We divide the combuftible marters of the minerall
Kingdom into five genera; namely, the diamond, in--
flammable gas, fulphur, metallic fubftances, and the:
bitumens. To thefe we might add the mineral phof--
phoric {ubftaces, by giving them the title of phofphori,,
or bodies combuftible wwith flame and without heat..
Thefe are, magnefia, lime, calcareous nitre or phof=
phorus of Baldouin, calcaréous marine falt or phof-
phorus of Homberg, fufible fpar, or fluor, and the
; L heavy
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affiltance of air. ~ Afterward, M. D’ Arcet and Roux re
marked, that it was not neceffary to ufe fires of fo gre
violence to effect the volatilization of the diamond ; am
in the year 1770 M. Roux volatilized one, before th
ftudents of medicine, in five hours time, -in a cupelli
furnace, 2
~ Inthe year 1771, Mr Macquer obferved a new phes
nomehon relative to the volatilization of this fubftance:
Having a diamond to volatilize, he made ufe of th
furnace of Pot, on which he made fome Improvements
Lhis furnace, when it is terminated by a pipe of a ftows
ten or twelve feet high, produces a heat equal to the
of a furnace for baking hard porcelain. M. Macque:
placed a muflle in the centre of his furnace, with a pip
of only two feet; he put a diamond, cut brilliantly
weighing three-fixteenths of a carat, into a cupel, whicl
at firft he placed immediately before the muffle wher
very red. He took care to thruft it forwards only b:
degrees, to prevent the diamond from cracking. Twents
minutes after, looking at the diamond, he found it in:
creafed in fize, and much more brilliant than the cap»
fule in which it was: in fhort, he obferved a fligh
flame, as if phofphoric, which formed a very fingulas
thining circle round the ftone ; but he did not perceives
acrid vapours, as Boyle had afferted. The diamond
having been put under the muflle, in about thirty mii
nutes 1t was entirely vanifhed, and left no traces behind
In lefs than an hour M. Macquer volatilized a diamond:
of more than four grains; and he perceived that it con
fumed with a fenfible flame, in the fame way as coms
buftible bodies. .
This faét, firlt publifhed by M. Macquer, has been
feveral times fince verified. In the year 1775, M. Buc:
quet volatilized a diamond of about 3% grains.  He ufed
Macquer’s furnace, but without the pipe; and thes
muffle remained open almoft all the time of the opera-
tion, in order to fee what paffed during the combuftions

of the diamond., It remained about five minutﬁfbe-
ores
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that, on the contrary, it is a true combuftible body;
fufceptible of burning with flame at all times, wher
heated to rednefs with the contaét of air: in a wordl
that it is one of the moft combuftible bodies in nature:
fince it leaves no refiduum: that it perfeétly refemble:
charcoal in the manner it is acted on by fire; yet it difilf
fers widely from it in its tranfparency, weight, hardl
nefs, and feveral other properties. < All thefe experii
ments, as well as the art of fplitting the diamond, haved§
taught, thatitis formed of laminz: or layers, placed o
one another ; that between thefe layers there is fome: 4§
times a foreign colouring matter, to which the charr
fcurf perhaps is owing with which heated diamonds ar«d§
covered, particularly in clofe veflels. It is this coloureclf
layer, being placed more or lefs deeply, that render
the procefs uncertain which is employed by the lapidayl§
ries for whitening the ftained diamonds. "If it is no
deep, it may be eafily deftroyed, and the diamond willl§
be whitened ; .if, on the contrary, it is in the interio
part, it can be taken away only by the fucceflive de
{truction of the laminz which cover it ; and then it ii
neceflary to deftroy the diamond almoft entirely before
its colour be taken away. -
Notwithitanding all thefe labours, we flill know nc
thing about the compofition of the diamond; and, im
the actual ftate of our knowledge, we ought to look
upon it as a fimple fubftance.
The diamond is of ufe only as an ornament ; but the
property which it has of refrating the luminous rays:
of decompofing them, and prefenting to the eye the
moft brilliant and vivid colours, render it truly pres
cious, without being able to attribute to the caprice of
fathion the eftimation which it poffefles. Its exceflive:
hardnefs, to which it owes the unalterable polifh of itsff
furface, its rarity, and the art of cutting, ftill add
its price. It is ufed with advantage to cut on glafs and
the hard ftones, and to give to thefe bodics the fuitable-§|
form and fize, |
L Genvg:
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refembling that of gunpowder ; ifflammable gas aloned
on the contrary, burns but flowly, and at the furface,,
It can be made to burn likewife in an inflant, an
with much more vehemence, if we mix two or thre
parts of it with one of pure or dephlogifticated air ;|
then produces a much more confiderable explofion thas
in the preceding experiment, Ta i B |
By all thefe fads it is demonftrated, that the inflam
mable gas is one of the moft combuftible bodies in na
ture ; but we are quite ignorant of what is the refiduus
of its combuftion, or rather what is the nature of it
~combuftion with pure air, sl a
I have fufpeted more than thefe four years, that im
flammable gas was a fimple fubftance, incapable of de:
.compofition, and which in,its combination with ain
-formed aerial acid ; that confequently we ought to loohdfl
upon it as one of the principles of this acid ; and thas
it was in relation to it what nitrous gas is to the nitrous
acid, and fulphur to the vitriclic. I thought this opi
‘nion might be fupported, 1. Upon thisy that in: burn
ing inflammable gas above lime-water, the water i
troubled, and affords fome chalk: 2. That the aériay
acid in diffolving the metals often produces inflam
mable gas: 3. Lailly, That thefe two gafes are ¥
quently found together ; as in the fpontaneous decoms
pofition of inorganic {ubftances, they appear truly to bedf
only modifications of one anather. ;" ,
M. Lavoifier feems to have adopted this opinion, sl
may be feen in his Memoir on Combuftion, inferted indll

the laft volume of the Academy for the year E f
However it be, we propofe it only as a conjeture, ordf
as a probable hypothefis, to which feveral importa
fats are wanting in order to place it among the num--

i

ber of demontftrated truths. Chemifts are not yet agreed

on the kinds of inflammable gas. Several have bc_
found to differ from one another in eflential properties.
Such are the inflammable gas obtained from iron andf§
irom zine by the vitriolic acid, which burns red, and de--}f
| tonates:
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produces it. It is probable that the experiment made
with care would throw much light on the nature of this.
combulftible body.

This gas does not combine with the earths, except
. the clays, of which it feems to be one of the colouring

principles. Its action on the faline matters has not yet

been examined ; fuch experiments, however, would be
of the greateft importance: and we are perfuaded from.
our trials, that the reciprocal action of the inflammable
gas on the acids, the alkalis, and even on the neutral
falts, would prefent very interefting phenomena.

Inflammable gas is of little ufe. It has been imagined
that it might fupply the place of other combuftible mat..
ters for {everal purpofes of life; for inftance, to charge
fome fire-arms, M. Volta has confidered it in this
laft light, and propofed feveral ways of ufing it. M.
Neret has given the defcription of a chafing difh with
inflammable air; Fournal de Phyfic, January 1777.
Meflrs Furftenberger phyfician at Bale, Brander mecha-
nic at Augfbourg, Ehrman profeffor of natural philo-
fophy at Strafbourg, have contrived lamps which might
be lighted at night by means of an electric fpark. They
made very agreeable fire-works with glafs tubes of dif-
ferent circumferences, and pierced with a great number.
of fmall holes. Inflammable gas is introduced into
thefe tubes by means of a bladder, which is filled with
it, and adapted to it by a copper cock; by prefling the
bladder the inflammable gas pafles into the tube, and
goes through all the openings which are made in it,
- and to which a lighted candle is applied. I have feen
fome of this kind at M. Bianchis, mathematical inftru~"
ment-maker at Paris,

LE C-
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fulphur made in great, often contain a little vitriolje:
acid, formed by the combultion of a finall quantity off
the fulphur, which happens by means of the air con..
tained in the veflels. They are very completely purified!
by walhing. This is the fulphur we ought to employy
m medicine, and in delicate chemical experiments. Sul--

if it be ftrong.  In the firft of thefe combuftions, a fuf-f§
focating odour is emitted; and if the vapour which ex-§§
hales is colleted, we obtain a very ftrong fulphureousif
acid. In the rapid combuftion, its odour is weaker, '
and its refidunm has none of the fulphureous acid; ielf
has fome oil of vitriol. Stahl, who thought fulphur was:f{
a compound of this acid and phlogifton, fuppofed that:
during combuftion this body loft its inflammable prin--
ciple, and confequently was reduced to the ftate of an
acid. The number of proofs which he has given of thi
opinion, was well calculated to perfuade all the chemiftss
that have followed him. However, fince we have ob-
ferved the neceflity of the air in combuftion, to whichi
Stahl appears to have paid fmall attention, fome che-
mifts, ftruck with the difficulty hitherto found of de-
monitrating the inflammable principle, and with the fa-
cility with which all the objeétions made to this doc--
trine are anfwered by the new difcoveries on air, have:
adopted an opinion entirely contrary to that of Stahll
concerning the nature of fulphur and of combuftion..
The following are the faés on which this new opinion
is founded. Hales obferved, that fulphur, in burning,,
abforbed a great quantity of air. M. Lavoifier has de-
monftrated, that it is with fulphur as with all combu-
itible bodies ; that is to fay, 1. That it cannot burm
without the help of air. 2. That during combuftion,,
it ablorbs the pureft part of that fluid. 3. That the re--
fiduum of air cannot ferve for a new combuftion. 4..

That the vitriolic acid which refults exceeds the weighﬁ
0
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fulphur. This gas is decompofed by pure air; when-
ever it is in contat with the atmofpheric air, it depofites
fulphur. For that reafon, the fulphureous waters which
it mineralizes contain. no true liver of fulphur ; though
this fubftance fwims in flowers at their furface, and ig
depofited at the vaults of the fountains which contain
it, as thole of Aix.la-Chapelle. - To this decompofition
alfo of the hepatic gas by the air, are owing the fula
phureous depofitions obferved in the empty parts of the
veflels which contain folutions of liver of fulpbur. M,
Bergman attributes this to the great affinity of the air
with phlogifton. He looks upon the hepatic gas as 3
combination of fulphur, of phlogifton, and of the mat
ter of heat; when one of thefe principles is difunited,
the orher two feparate. This opinion being only a pure
hypothefis, we fhall infift no more upon it, but attend
only to fadts, proceeding to examine its other properties
Water diffolvesthis gas very well; and the folution, whick
has all the characters of this aériform fluid, exatly re
fembles the fulphureous mineral waters. The earths
and alkaline fubftances feem to have no action on it
The fuming nitrous acid decompofes and precipitate;
the fulphur: this is the way to prove the exiftence of this
combultible body in the gas and in the fulphureous wa
ters, which it is better to call bepatic or ﬁepati]ﬁsd. '
- The alkaline liver of fulphur decompofes the earth:
neutral fzlts as well as the metallic folutions; as we fhe
fee hereafter. - _
The volatile cauftic alkali, or the volatile alkaline fpirit
has but very little action on concrete fulphur; however
Boerhaave afferts, that this liquor kept a long time upo:
flowersof fulphur acquiredagolden tinfture. Tocombin
thele two bodies, we muft prefent them to one another it
the {tate of vapour. Tor this purpofe we diftil a mixture
of equal parts of quicklime and fal ammoniac, and a hal
part of fulphur, in Woulfe’s apparatus, obferving to put®
mto the bottle no more water than is neceflary to dif= ¢
folve the quantity of alkaline gas to be obtained. thI' |
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heat ‘anr.l_ ebullition arifes, a white cloud of nitrous amdl
moniac 18 raifed; but there is no explofion as with
the oil of vitriol.  However, M. Prouft has announced
t_hat the nitrous acid poured on two gros of the fuming
liquor of Boyle, produced as violent a ftroke as two
of fulminating powder could do (a). 7
The aérated ammoniacal falt, or the concrete volatil
alkali, likewife unites with fulphur. When thefe two
bodies meet in vapours, they unite and form a concrete
volatile liver of fulphur. This liver is formed by diftil-
ling a mixture of equal parts of-aérated tartar, or chalk
and fal ammoniac, with a half part of flowers of fulphur..
it is of a brown red, it is cryltallized, it emits fome
white vapours when we diffolve it, it is.decompofed by
heat, it is altered by the air and lofes its colour, and it
is decompofed by the acids. The hepatic gas which it
gives contains fome aérial acid. i {
The reciprocal action of fulphur and the acids has not
been examined properly. If we boil oil of vitriol on'
flower ‘of fulphur, the acid gets an amber colour and a
fulphureous odour; the fulphur fufes and {wims like:
oil: by cooling, concrete globules are formed of a green
colour, more or lefs deep according to the time employ
ed in the folution. The acid has diffolved a fmall por-
tion of the fulphur, which we may precipitate by means
'of the fixed alkali, as M. Beaumé has fhown. This ex-
periment, and feveral others of the like nature, have
made M. Berthollet believe, that the fulphureous acid
was nothing but the vitriolic acid, which held fome ful-
phur diflolved. The nitrous and marine acids alfo dif-
lolve fulphur; but we do not well underftand thefe com-
binations

3

(a) Perhaps the fuming liquor which I employed was diﬁ'cr:n'r?
from M. Prouft’s. Mine was made a year hefore; and Ican affirm
that it detonated conftantly with oi! of vitriol, whilft it did not make .
a noife with fpirit of nitre; and produced no more than a hifing
noife, and a very conliderably thick cloud. I found this cloud in-
flammable, as M, Prouft afferted. I oblerved feveral very fingular

phenomena in this decompofition of the fuming liquor by the fpirit
of itre, and fhall give an account of them in another place. :
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of nitre and fulphur does not produce near the fame ef-.
fects. 4. The goodnefs of the powder depends entirely
on the accurate mixture and trituration, till the mixtur ‘i
fly up from the mortar by its agitation. 5. The powder
has much greater effe@ when it is only fimply dried,
than when it is grained, The moifture neceffary for the
powder’s affuming the form of grains cryftalizes the
nitre, which feparates from the other fubftances: it i
thus found in the heart of the grains cut through, and
is obferved with the magnifying glafs. 6. The fmoothe i
powder, or game-powder, is weaker than unfmoothed
or gunpowder; becaufe the molecules of the firft lie clo=;
fer to each other, and confequently are not fo eafily fet:
on fire. With refpec to the analyfis of powder, M.
Baumé has fucceeded in it in a very fimple manner,
His procefs confifts in wathing gunpowder, well pulve-.
rized, with fome diftilled water, and in evaporating this
water ; by this procefs we get the nitre, The refiduun
contains the charcoal and the fulphur. The fablimation’
of the fulphur cannot feparate it completely, becaufe
feems to be in part fixed by the charcoal. M. Baumé
employed to feparate them a flight heat, capable of cona
{uming the fulphur and not the charcoal. By this ana:
lyfis, he found, thata pound of French powder contains
12 ounces of nitre, two of fulphur, and two of charcoal
which always retains a fmall quantity of fulphur, fince
as this chemift has obferved, it emits a fulphureous odou
till it be entirely reduced into cinders. He valued thé
fulphur retained by the charcoal, at a 24th of its weight
‘We may alfo deprive the powder of the fulphur, by ex:
pofing it quite entire, and without wathing it, to the ac
tion of a gentle fire. This fa&t was known to M. Ro:
bins, who publithed it in his Treatife on Artillery, writter
-in England. The powder-makers have been for a long
time in the prattice of leflening the quantity of fulphury
by expofing the powder on warm athes in a plate of tin.
By experience, they are perfuaded, that the powder thus
treated, drives the charge much farther, and does lefs
damage to the fire-arms. |
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fkin. It is employed with great fuccefs in the humid
althma and fcabby eruptions. It is adminiftered eithes.
in the form of flowers of fulphur, or in tablets prepared
with fugar. - With the oils we make an ointment, with
which we anoint the parts covered with feabs. |
~ The livers of fulphur have been propofed for obftruce
tions, numbnefles, palfies, the difeafes of the fkin, &c.
Although fome phyficians have fuppofed that fulphu
does not diffolve in the animal humours, it is however
certain that it penetrates even to the moft fine vafculag
extremities, fince the perfons who ufe it have their per.
fpiration, urine, and fpittle manifeftly impregnated witk
it. . The hepatic gas diffolved in the mineral warters, a
thofe of Cautcrez, Aix-la-Chapelle, Montmorency, com.
municates to them expectorant properties; and is very
much recommended in the difeafes of the fkin, lungs
articulations, and in palfies, ;
. Sulphur is of no lefs ufe in the arts: it is one of the
moft neceflary ingredients in gunpowder; it is ufed to
take very elegant impreflions from engraved ftones;
combuftible matches are made with it; it is ufed to
whiten filks, and to deftroy certain colours ; to {top the
fermentation of wines, &c. ' ;e

LECTIL R E XTVI,
Genus 4. Metallic Subfiances.

[THE metallic fubftances form an order of bodies
very important and very ufeful in the different
purpoles of life, in chemiftry, and in medicine. They
differ eflentially from the earthy and faline matters in
their phyfical qualities, as well as in chemical pro-
perties.  Previous to our entering upon the examina-
tion of each of thofe fubftances in particular, it is ne
ceflary to confider them in general. To do this in
order, we fhall treat, in feveral paragraphs, 1. Of
their phyfical properties; =z« Of their chemical pro-
ey perties ;

&
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fion to obferve in any fubftances that we have yct exa.
mined, is called dultlity., We think that two kinds of
it cught to be diftinguithed. The one, called duflility
by means of the hammer, or malleability, is diltinguifhed by
this, that the metals having this property may be extend. |
ed into minute lamina without breaking., Lead and tin
give us an example of this fort of ductility. The other
confifts in a fucceflive and almoft extreme elongation
of certain metallic fubftances, fo that they form a thread
more or lefs fine. This is the duility in wire-draw-
Jing, fuch as is obferved in iron, copper, and gold. It
has alfo got the name of tenacity. It is of the more
importance to diftinguifh well thefe tw8 forts of duc-
“tility, as they feem to be really very different from
one another ; fince metallic fubftances, which are very
malleable, often poflefs very little tenacity ; and thole
which are eafily drawn into wire are in a fmall de-
gree malleable. We eftimate the tenacity of metals |
-in a very exa® manner, by marking the weight
which a metallic thread of a known diameter is able
to fupport without breaking. Both thefe properties
feem to depend on a particular form of the integrant
parts of each metal. It feems that the metals which
extend into thin plates by percuffion, are formed of
fmall laminae, which, when we come to ftrike them,
flide on the fides of one another, and increafe in fize in
proportion as they lofe their thicknefs ; whilt thofe
which can be drawn prefent a kind of fibrous texture,-
. whole filaments, difpofed in pacquets, approximate, and
- are elongated by’ means of the ftrong preflure to which
we fubject them in drawing. The dugility of the me-
tals has bounds. It is obferved, that -.fhen a metal,
even very dudtile, has received feveral ftiokes of a ham-
mer, it hardens and rents, in place of extending : this |
property is called [iffening. #Vhen we heat flowly
and cautioufly a ftiffened metal, it becomes more duc-
tile, and may be ftruck without breaking. It feems

that the parts extend under the hammer only as ﬂlﬁ;ﬁ'
] I -
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native bifmuth, pure filver, and fome other metals,
The alchemilts allo had obferved the ramified or ftarred
figures which are formed at the furface of regulus off
antimony and of bifmuth. M. Baumé, in the fecond
volume of his Experimental and Rational Chemiltry,
has aflerted, that the metallic {ubftances which haves:
been well fufed, affume, by a flow cooling, a fymmetri-
cal and regular arrangement. M. I’Abbe Mongez,
royal canon of Saint Genevieve, has compofed a work
~on the cryltallization of all metallic fubftances. M.
Brongniart, profeffor of chemiftry in the Royal Gar-
den, has alfo been bufied upon this fubjet ; and many
chemifts have repeated their procefles. The refult of
them is, that all the metals are capable of cryltallizing;;
and though feveral of them may have a cryftallization
different in appearance, the greateft number, however,
prefent the fame form, with fome modifications. |
Some metallic fubftances have tafte and fmell ; as re :
gulus eof arfenic and of antimony, lead, copper, and
~iron.  Thefe properties are conftantly found in all tho .
which are the molt alterable. Sometimes they are
even in fo remarkable a degree, that thofe fubftances
are capable of corroding and entirely deftroying the
animal organs. ' :

§ 2. Of the chemical Properties of metallic .Sszy?a#r.r, ]

Avr the chemical properties of the metallic fub:
ftances feem to demonftrate that they are fimple, and
that they cannot be decompofed. ~ The alterations
which they undergo from the light, heat, air, and fa
line fubftances, are always owing, as we have faid, to
combinations ; and not one of thefe alterations can be
compared to an analyfis, as we fhall demonilrate by
particular explanation of the phenomena which they
exhibit. A

Light alters the colour and brilliancy of fome metal-
lic fubftances. Well fhut up in tranfparent veflels, the
are tarnifhed by it, and affume a different colour, wh]:; ‘

makes
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imperfell, which entirely lofe their metallic ;:lm]':ueni:s by
this procefs.  This alteration of the metallic fubftances,
which we call calcination, is a true combuftion; it can-
not be done without the help of the air, as is the cafe :
with all combulftible fubftances : and when it has taken
place fome time in a certain quantity of air, it cannot
be longer continued unlefs the air be renewed. This
air in which the metals have burnt, has become mephi-
tic: the combuftion of the metallic fubftances is accom
panied with a more or lefs vivid flame ; this flame ig
very fenfible in zinc, regulus of arfenic, iron, gold, and
filver; it is the fame in tin, lead, and regulus of anti-
mony, which have been ftrongly heated. ~ By burning,
the metals lofe their metallic properties in a manner fo
much the more remarkable, as they have been expofed
for a longer time to the action of fire and to the contad®
of air; fome feem then to approach to the charaéter of
earthy maiters: in this flate therefore they have got the
-name of metallic earths. To this name we would pre
ier that of metallic calces ; becaufe it is now demonitra-
ted, that thofe burnt metals are not earths, as it was fome
years ago believed. The metallic calces have no longer
the briiliancy and fufibility of metals; they no longet
have any affinity with thefe bodies, nor even with the me-
tal that has been employed to fuffer fuch a change. If we
urge them with the fire, they are volatilized, or fufed into
~a glafs.  The glafs is fo much the more tranfparent and
diflicult of fufion, as they have been more ftrongly cal
cined. The calces, or metallic glaffes, unite with the
earthy and faline matters. Several of them have the
charaéters of faline matters. Arfenic well calcined be=
comes a particular acid, whofe properties' have been ex _-
amined by Meflrs Scheele and Bergman. M. Rouelle
has informed us, that calx of antimony diffolved in
water, and alfo arfenic. Some metallic calces expofed
to the adtion of the fire are reduced to their metallic
ftate; and in their reduction furnith an aériform fluid,
which is the moft pure air that we know. We owe the

firlt
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and life. The more pﬁre air the atmofphere contains;
the more proper it is for calcining quickly a given quane
tity of metal. I have often obferved, that a much

greater quantity of metallic calx of lead, bilmuth, u!
!
1
i

can be made by plunginé them when fufed into a veflef
full of pure or dephlogifticated air, than can be made
in the fame time in the open air. All thefe faéts, and a
great number of others, which will be found in the par.
ticular hiftory of each metal, are very proper to demons |
ftrate, that a metallic calx is nothing elfe than a chemis
cal combination of the metal and pure air; that calcis
nation is nothing elfe but the very act of this combina
tion, and that the atmofpheric air is decompofed in thig
operation.
The reduction of the metals by means of combuftible
matters, clears up this theory ftill more, and gives it g
new force. When we with to reduce a calx to jts me
tallic ftate, we are often obliged to heat it in clofe vef.
- fels with combuftible matter, as with fats, oils, char
coal, &c. In all thofe cafes we decompofe the metallic
calx, by taking from it the air which rendered it a cal
To underftand well what happens in this operation, we
muft conceive, 1. That the metals are not the moft com
buftible bodies in nature ; or, what is the fame thing,
that they have not the greateft poflible affinity with pure
air. 2. That the vegetable or animal combuftible mat-
ters bave more affinity with pure air than the metallic
{ubftances have. 3. That in confequence, when we re-
duce a metallic calx by means of charcoal, this being
more combuftible than the metal, or having more affi
nity than it with pure air, it attrals the air, and decom-
pofes the metallic calx, which, deprived of air, is no-
thing but the metal itfelf. Thefe kinds of operations
allo do not fucceed completely but in clofe veflels, where
the combuftible matter not having contac with the air,
is obliged to burn by means of that of the calx, For
this reafon the portion of this inflammable fubftance
which has feized on the pure air of the metallic calx,
18
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nomena in Stahl’s theory, which even render it
fect. Such is, for example, the weight of the metallie
calces being more confiderable than that of the metalg
before their calcination. We _hall never conceive how
a body ‘can augment in weight by lofing one of its cq
ftituent parts; and as weight is one of the properties:
which ferves to demonftrate the prefence of any fub.
ftance, the ingenious explanation which M. de Morvea
in his Differtation on Phlogifton, has given of the phe.
nomenon in queftion, cannot be entirely fatisfactory;
particularly fince we have difeovered the exiftence g
‘air in metallic calces. - From thefe fadts then it appears
that the pneumatic theory has fome advantages ove
that of Stahl. However, M. Macquer, guided by the
fage circumfpeftion which we cannot but praife, h:
-connetted the modern difcoveries with the doétrine o
phlogifton, and has even thought that they ferve to con
firm it.  According to this celebrated chemift, the me
tals cannot lofe their phlogifton and be calcined, but as
the pure air of the atmofphere is precipitated and unites
with their fubftance; and they are not reduced till th
phlogifton, aided by heat, difengages the pure air fron
them : fo that thefe two fubftances are murually preci
_ pitants of one another,
The metallic fubftances are altered by the air: the
furface tarnifhes : fome are covered with ruft. The che
mifts have looked upon the ruft as a metallic calx. We
thall have feveral times occafion to recur to this {ubjeék
Water diffolves certain metals ; it has no aion or
others: it promotes in a fingular manner the ruft on thofe,
which are fufceptible of it. 'j
Lhe earthy fubftances feem to have no aion on the
metals.  We do not know the action of the {aline~
carthy {ubftances on them. The alkalis diffolve fome
of them, but att very weakly on moft of them. The
acids combine much better with the metals. The vitri=
olic acid produces either inflammable gas or fulphu-
Feous gas, or fulphur, in uniting, according to b::ii:tl;
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Fhe neutral falts are but very Jittle altered by metallic
fubftances, as far as their acon goes by the humid way;
but if we ftrongly heat mixtures of thofe falts with the
metals, feveral of them are decompofed. Several vitria
olic falts then form fulphur. M. Monet is the onl
chemift who has properly underftood thefe decompofi-.
tions. Nitre detonates with the moft part of them, and
calcines them. '

Thefe properties pointed out here in general, fhall be
fully examined in the hiftory of each metallic fubftance,

S 3. Natural Hiftory of the metallic Subflances.

THE metallic fubftances exift in the earth in three
different ftates: thie fir(t is that of a pure or native m
tal, that is, poflefling all its properties: it is thus gold is
always found; frequently filver, copper, mercury, bif
muth, arfenic; rarely iron; more rarely lead, zinc, re
gulus of antimony; never tin and cobalt.

The {econd ftate in which the metallic fubftances are
found, is that of earth or calx ; that is, not having 3
metallic appearance, but rather a kind of refemblance
to the ochres, or the ftony matters called /pars. Hence
we call thefe kinds of minerals fparry metals. Coppe
1s often found in the {tate of a green or blue calx, fome-
times regularly cryftallized ; iron in the ftate of ruft,
or of white or coloured fpar, fometimes cryftallized ;
lead in the ftate of a cryftallized calx, or of white, red,
or green {par; tin in the fame ftate fométimes; zinc in
the ftate of calamine; cobalt in red flowers; and arfe-
nic in a white calx.

The third natural ftate of the metals, and that which
is the moft common, conftitutes ores or minerals. In
them the metallic fubftance is found combined with fome
matter which takes its metallic properties from it, and
it cannot difplay them until it be {eparated. This mat-

ter, which is called the mineralizer, is either {ulphur, or
' another
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They form two layers: the one on which the ore js pla«
ced, is called the bed or fiil; the other, which covers it,,
is called the roof. Thefe flones conftitute what is calledt
the matrix of the mine, which ought not to be con-
founded with the mineralizer ; for this is combined withy
the metal in a manner that it cannot be feparated from
it except by chemical proceffes, whilft the matrix may/s
be feparated from it by mechanical means. Neither:
muft we confound the matrix, which is formed of c /-
ftallized ftones, with the rock which forms the mafs off
the mountain in which the metallic ridges are found..
Thefe laft are divided into rich or poor, into roofed or*
veined ridges; into ridges of a true courfe, which con--
tinue in the fame direétion; or into uneven ridges,,
which turn, and are interrupted in their courfe.
All the metallic fubftances feem to owe their formas
tion to water. In fhort, moft of them are found cry-:
ftallized, or mixed with fubftances, which the fire could
not have failed to alter ; as the calcareous ftones and’
fulphur: and we find among them bodies which
preferved the vegetable or animal organization; an or-
ganization which fire would not have regarded. Per-
haps there are fome metallic ores which might have
been formed by fire ; fuch feems to be the ore of iron
of the ifland of Elbe: but thefe cafes are rare. Mines
are found more commonly in mountains than in plains;
and almoft always in thofe which form continued chains.
It is obferved, that the plants, which grow at the fur
face of the mountains that contain thefe matters, are
parched; the trees are twifted, and have a bad appear
ance; inow melts on them almoft as foon as it falls; the
fand often prefents metallic colours; fprings of metallig
mineral waters are found in the neighbourhood : the
examination of thefe waters, and of the fands which
they carry along, furnith very good marks of the pre=
fence of the metallic matter which is in the neighbour-
hood. When we fee fome metallic veins appear at the

furface of the earth, thefe marks fhould be fufficient ut{o
caufe
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according to the nature of every ore 3 however, there
are certain general procefles which it is proper to fola®
low in all trials, Pl
We take fpecimens of ore, which we choofe among
the richeft, the pooreft, and thofe of a middle richnefs,
"Lhis operation is called cioofing the ores : it is indifpen-
fable, becaule it we attempt the cflaying of a rich fpeci.
men only, too flattering hopes might be conceived ; if we
cflay very poor famples, we might be difcouraged. The
‘ores being chofen, we muft pound them well, and then
- wath them with plenty of water. This fluid carries off
the matrix reduced into powder; the mineral, as being
more weighty, remains at the bottom of the veflel whera
the wathing 1s performed. The wafhed ore ought ther
to be roafted, in order to take off by fublimation the
greateit poffible quantity of the mineralizer: this fhould
be done in a fmall earthen veffel, covered with one of
the fame kind. This precaution is neceflary, becaufe
certain ores crackle with the fire, and jump out from
the capfule in which they are roafted: this accident js
capable of rendering the refult uncertain. As this roaft-
ing, done in open air, generally leaves the metal in form
of a calx, and may even make part of it be loft if the
metal be volatile, we fhould prefer burning the ores
in a ftone retort. This operation has the advantage of
difcovering the nature and quantity of the mineralizer,
and of affording a much more complete analyfis of the
ore which we are eflaying. “When the ore has been
kept red for fome time, and no vapour has exhaled, the
roalting is-finifhed. As we have weighed the ore be-
fore and after wathing, to determine the quantity of
matrix which it contained, we weigh it again after roaft
ing, in erder to know how much it has loft in this ope-
ration, | .
The roafted ore ought to be fufed. For this purpofe
we mix it with three parts of black flux and a little de-
crepitated marine falt; we put it into a crucible, fhu
with its cover, and place the crucible in a good fufing
I furnace,
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ore acrofs the coals in a fufing furnace. The coals res
- duce the metallic calx; the fixed alkali produced in
their combuftion abforbs a portion of the fubftance.
which mineralizes the metal. It, is neceflary to add®
fometimes a little filings or fcoriz of iron, or fome glafs :
gall, to facilitate the fufion of the very refraétory ores.

There is a kind of effay by the humid way, whic
may be praltifed when we waut to know the metals con
tained in fpecimens of ore which we propofe to keep i
cabinets of natural hiftory. We take a fmall bit of the
fpecimen; we digeft it in the acids which diffolve the
metals, and feparate the mineralizer. The falt whick
refults from the union of the metal with the acid dif:
covers the quality of the metal : but this kind of effay
cannot be ufed for all forts of ores, becaufe they are not
all fufceptible of being affected by the acids.

§ 5. Of the Art of extralling and purifying in Great thd
Metals ; or, Of Metallurgy.

WHEN by a proper eflay we have alcertained that the
ore may be {melted to advantage, we proceed in the
following manner. We dig fquare perpendicular fhafis,
large enough to place in them {traight ladders for the
workmen to defcend and afcend. Above thefe pits we
generally put axles to draw up the buckets charged with
ore: fometimes alfo pumps are ufed to draw off the wa
ter which is colle¢ted in them. If the mine be too deep
for one pit to lead to the bottom of the ridge, we make
a horizontal gallery, at the end of which we dig a new
pit, and {o on until we come to the bottom of -the mine.
- If the rock in which we dig is very hard, and capable
of fupporting itfelf, the mine has no need of being fup
ported ; but if we work in foft rock, or in earth which
may fall in, we are obliged to prop the galleries, and to
line the pits with pieces of timber, which we cover with
planks throughout the furface. It is effential to renew
the air in mines: when it is pofiible to to make a hol

througha gallery, which from the bottom of the pit leads
ftraight
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matrix. The ores which contain much fulphur fhould
be roalted in the air; thofe which contain little of
fhould be roafted in furnaces, which afterwards ferve 1
fufe them. Some ores are fufed alone; others requis
to be fufed acrofs coals, and with different fluxes. T
furnaces for fufion differ according to the country, ar
the more or lefs refratory quality of the ore. Tho
which ferve for refining are not eflentially different fra
the firft. Sometimes even thefe two operations are don
in the fame furnace. When the metals have been tht
reduced, feveral are for the moft part united together;
for their feparation, we have recourfe to procefles et
tirely chemical, which we fhall mention in the article ¢
‘each metal. oA

§ 6. Diftinclion of the metallic Subffances, and the part
cular Hiflory of each of them. _
THE number of metailic fubftances being very grea
it is neceflary to eftablith among them an order, whicl
unites thofe whole properties are fimilar, and feparate
thofe which differ from one another. Dudtility ferve
for the firlt charatter. The metallic fubftances whi
have nore of it at all, or which have it in a very limi
ted degree, have been called fomi-metals ; on the con
trary, thofe which are very duétile are called metals
The femi-metals are either very brittle under the ham
mer, or {ufceptible of flight extenfion; which occafior
a {ubdivifion in thefe fubftances. The metals alfo may be
very much {obdivided, relatively to the manner in whick
the fire alls upon them. Some heated with the con
courfe of air are eafily calcined; others, on the contrarys
when treated in the fame way, fuffer no alteration, The®
firft are the imperfet, the fecond the perfe& metals.
In order not to multiply divifions in the treatment of
them, we here give a Table, in which the metallic fub=
ftances are dilpofed in the rank that each of them ought
to hold. Afterwards, we fhall give the particular hi-
ftory of each metal according to this view, and v;;thy :
: - Iclerring
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Bergman thinks that it is capable of forming a partica.
lar acid: M. Baumé has an opinion not very different;
however, Meflrs Brandt and Macquer have proved that
this fubftance was a true femi-metal. Arfenic, furnifh-
ed with all its properties, in reality has all the chara
ters of metallic matters: it is perfetly opaque; it has
the brightnefs and brilliancy peculiar to thefe {ubftances ;f
and it Is very weighty and fufible. "
Arfenic is often found native: it is in black mafes .
not brilliant, and very heavy. Sometimes it has the mea
tallic luftre, and refleds feveral colours of the rainbow.
When it is broken it appears more brilliant, and feems
to be compoled of a great number of fmall fcales; when
thefe fcales are perceptible on the outfide of fpecimens,
they are then called teffacesus arfenic, or improperly fe-
SRaceous cobalt : becaule formerly, as the metallic charac-
ter of arfenic was not known, and as a great quantity
of calx of arfenic was extraéted from mines of cobalt,
tefltaceous arfenic was looked upon as an ore of cobalt
Pure arfenic is very eafily known, when it has the me-
tallic luftre, and is in fmall fcales; but when it is black,
and its fraCture appears compofed of fine compaét
graing, it can be diftinguifhed only by its weight, which
is very confiderable, and becaufe, if we expofe it on
burning coals, it is entirely diflipated in the form of:
white Elmﬂﬂ, which have a ftrong odour of garlic. This
Jalt metal is found in great plenty at Sainte-Marie-aux-
Mines. It is mixed with the grey ore of filver ; it is
found alfo among the ores of cobalt in Saxony, and at
Andrarum in Scania, p
Sometimes nature prefents arfenic in a white calx,
having even a vitreous appearance; but for the moft %
part in the form of flowers, or mixed with fome earths.
‘T'his calx alfo is found at Sainte-Marie-aux-Mines ; it is
known by the white fumes and odour of garlic which it
emits, when it is thrown into the fire, pet.
Arfenic is often united with fulphur; in this form it

is orpiment and realgar, Native orpiment is in maﬂ'e:;
more
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-metal combines very well with fulphur. When thefa
two [ubftances are fufed, there refults a yellow or red
volatile -body, which has a weaker tafte than the pure
calx of arfenic, and is more foluble in water. ‘This
compound s called factitious orpin or orpiment when it
1s yellow = it is capable of crjr&aﬁizing in triangles, like
the glals of arfenic.  When it is red, we call it Sfadti-
tius realgal, realgar, rizezal, or red arfenic. Some che-
mifts have thought that realgar differed from orpiment
only ‘in its containing more fulphur: but M, Bucquet
bhas demonftrated, that the compound of fulphur and
calx of arfenic is red when it has been fufed ; fince to
expofe orpiment to a brifk heat is fufficient to make it
pals to the ftate of realgar. I am convinced that real-'
~ gar is much lefs volatile than orpiment, as there remain
at the bottom of the matrafs in which we fublime the
mixture of calx of arfenic and fulphur, red bubbled-up
lamine:, which bave been manifeftly fufed. Artificial
orpiment and realgar do not differ from natural: They
are decompofed by lime and the alkalis, which have
more affinity with the fulphur than the calx of arfenic
has. However, this calx, like the acids, has the pro-
perty of decompoling the livers of fulphur. ‘
All the properties of the calx of arfenic prove tha
this femi-metallic and combuftible fubftance, united to
pure air, has affumed the charaers of a faline fubftance
‘The theory which we have given in treating of the falts
in general, is then found to be confirmed by thefe exa
periments. M. Macquer, in his beautiful difcoveries
- on the arlenical neutral falt, has already obferved, tha
the calx of arfenic did the part of an acid in this falt.
But it was difficult to conceive why the calx of arfenic,
immediately diffolved in the fixed alkali, differed fo
much from the fame combination made by the decom-}§
pofition of nitre by means of this calx. - Mr Scheele,
conduéted by the difcovery of the marine acid which he
calls depblogiflicated, thought that fomething fimilar bap-
- pens when we diffil nitre with calx of arfenic. He fu{ o
pofes
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of M. Macquer ; and why it cannot conftitute this fal¢
}mlcfs it has been previoudly heated by the acids which
it decompofes, and from which it carries off the air by
means of the heat (a). The arfenical acid greatly differs
from the ordinary calx of arfenic. Its tafte is ftronger.
Yt is fufed in the fire ; and by this procefs we may com,
pletely feparate this acid from the portion of calx o
arfenic which it may contain. Undoubtedly it is ir
pailing to the ftate of an acid that the calx of arfenic af
fumes fixity when we unite it with the vitriolic acid
This acid is fufceptible of fufing into a tranfparent glafs
In its fufion it carries along the earthy matters ; it ever
leems capable of corroding glafs. Tt weakly reddens
the blue colours of vegetables. Expofed to the air, it
lofes its tranfparency ; alters and feales into fragments
frequently pentagons ; and gradually attradts humidity;
It diffolves in two parts of water. It combines eafily
with lime, more difficaltly with terra ponderofa anc

magnefia,

() The acid of arfenic may be obtained by three different pro
cefies. It may be obtained by the two procefles mentioned by M
Fourcroy ; and it may alfo be feparated from the neutral arfenica
falt of M. Macquer by decompofition. The acid of arfenic is her
united to the alkali of the nitre, but yields up its balis to the fupe-
rior attradtion of the vitriolic acid; though the decompofition wa
Jong unobferved, as no precipitate fell to the bottom. The vitrio

lic acid and fixed alkali form vitriolated tartar, a falt not foluble i
ipirit of wine, and which therefore falls down, when a fufficient quan
tity of fpirit of wine is added, to abforb the water. Upon this addi
tion, we obtain a mixture of acid of arfenic and {pirit of wine with
a faline precipitate, confiting almoft entirely of vitriolated tartat
The fupernatant liquor is decanted, and the fpirit of wine expelled
by heat ; for the acid of arfenic, being a fixed fubftance, remaini
upaltered in the retort. Yet although it be in this cale unaffeéted
by the heat, it is fubje& to a very curious change, if the heat be
raifed to the degree of ignition, and continued to be applied for
fome length of time. By fome chemical effe&, the acid recove
all the properties it had loft, and is then reftored to the ftate of
white arfenic. The acid of arfenic may thus be converted into a
regulus by fucceflive alterations ; and the regulus may be recipro- %
c:ﬁr deprived of its metallic luftre, and reduced to the form of a §
pure acid. So that in this inftance we have an example of at leat
one metallic fubftance whole calx is a true and perfeét acids |
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muth, as this metal is very fufible, it is colleGted at the
bottom of the furnace, The cobalt remains in the ftate
of a dark-grey calx, called zafre. The zafre in come.
. merce is never pure; we mix it with three times its:
© weight of pulverized flints. The zafre thus mixed an
expofed to a great fire, is fufed into glafs of a dark blue
called /malt. This fmalt is reduced into powder in mills,
and wafhed in water. The firlt portion of glafs whick
is precipitated is the moft impure; it is called grofs azur
ghwe decant the water, which is {till turbid ; it forms z
fecond precipitate: thus we decant it four times, and
‘then the depofition which it gives 18 finer than all thy
reft; it is improperly called azur of Sour waters. This
azur is employed in feveral arts, to give a blue coloul
to metals and glafles. | v
The zafre in commerce, fufed with black flux and ma
! rine falt, gives the femi-metal known by the imprope
name of regulus of cobalt. The redudtion of fafre is very
difficult. It is neceflary to employ a great quantity ol
flux, and to take care to keep the crucible in a whit
heat for a very long time, in order that the matter maj
be very fluid and tranquil, and that the feorize may be
fufed into a blue glafs; then the cobalt is precipitated
and collected in a button at the bottom of the fcoriz.
Cobalt expofed to the fire does not fufe till it is ver
red. This femimetal is very difficult of fufion, an
feems very fixed in the fire. Its volatilization in clof
veflels is not afcertained : but we know, that if we leav
it to cool flowly, it is cryftallized in needles like prifms
laid on one another, and united in bundles; and, a
M. Mongez has obferved, they refemble much a m f
of {haken bafaltes. In order to fucceed in this cry
ftallization, it is fufficient to fufe cobalt in a crucible, ti ._
it fuffer a kind of ebullition, and, after having taken
it from the fire, to incline this veflel while the fur
face of this femimetal is congealing. By this inclina:
tion the portion ftill fufed is poured out, and that
which adheres to the fides of the kind of geod, formed
I ' s
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balt, by proper evaporation, and cooling, two fortss
of cryftals: fome white, finall, and cubic ; the otherss
greenith, fquare, fix lines long, and four broad. T he:
laft be looks upon to be vitriol of cobalt; the firftt
depend on fome other foreign metallic matters ur iy
ted to the cobalt. The cryftals of vitriol of cobalty
which we obtain moft frequently in the form of fmnall
needles, and which M. Sage calls three fided rhomboidal
eryflals, terminated by a twoo-fided top, with plain rhome
boids, are decompofed by the fire; there only remains g
calx of cobalt, which cannot be reduced alone. Te
ponderola, magnefia, lime, and the three alkalis, likewife
decompofe this falt, and precipitate the cobalt in the
form of a calx. The vitriolic acid diluted with wate
alts on zafre, and diflolves a portion of it, with which i
forms vitriol .of cobalt, :
The nitrous acid diffolves regulus of cobalt with e
fervefcence by means of a gentle heat: when the folt
‘tion"is at the point of faturation, it is of a rofly brown
~or clear green. By a ftrong evaporation it gives a nitr
~of cobalt in fmall needles united. This falt is very de
liquefcent : it bubbles upon the coals without detons
ting, and leaves a violet calx. It is decompofed by th
fame faline intermediums as the vitriol .of cobalt. Ifi
~thefe decompofitions we add more alkali than fuffices
precipitate the cobalt, this fubftance diffolves in the e3
cels of the falt, and the precipirate difappears.
The marine acid does not diflolve cobalt in the cold
but with the aid of heat it diffolves a portion of i
This acid acts better on zafre; it forms a folution of
brown-red, which becomes green as foon as it is lea
ed. This folution, evaporated and well, concentratet
‘gives a falt which eryftallizes in fmall needles, and whit
is very deliquefcent: heat prefently gives it a green c
lour, and decompofes it.
Aqua regia diflolves cobalt a little more eafily tha

- the marine acid does, but lefs {o than the nitrous. r!_;
folution has been long known as a kind of fympathet
| 4 W0
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cobalt.  Sulphur does not unite with this fubftance but =
with very great difficulty, but the liver of fulphur fa-
vours the combination ; “there refults a kind of artificial
ore in facets of a larger or lefler fize, of a grain more
or lefs fine, of a whitifh or yellowifh colour, according
to the quantity of fulphur combined. M. Baumé, who
has gfwen an excellent account of this combination, Ex-
perimental and Rational Chemiftry, Vol. 11 p. 288 to 297.
obferves, that it can be decompofed only by the acids,
and that fire is not capable of feparating all the fulphur.

Cobalt is not of any ufe. - | |

e
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SPECIES 3 Bifmuth.

- D Ismury, or tin glafs, is a femimetal of a yellowifh
- white, very heavy, difpofed in great lamina., Itis

a little hollowed by the ftrokes of a hammer; but it
. breaks very foon into fmall fpangles, and ends in being
reduced into powder. In water it lofes one-tenth of its

weight. It is fufceptible of cryftallizing in polygonal

prifms, which are difpofed in fquare Grecian valutes, o

entirely like thofe of marine falt. It has no remarkable

{mell npr talte. ~ Bifmuth is often in a metallic form i

nature. It is known by its colour and foftnefs, fo that

it can be cut by a knife ; by its form, and particularly

its great fufibility. It is generally cryftallized in trian-

gular laminz, which are laid above one another. I am

in pofleflion of fome fpecimens, in which the femimetal

is in the form of very regular o&aédrals. Its matrix is
.generally quartzy. Bifmuth is mineralized either by
arfenic or fulphur. The arfenical ore of bifmuth is like a
cat’s-eye {tone, often in fmall fhining laminz of a clear
grey. It is almoft always mixed with native bifmuth and
cobalt, whofe reddifh efflorefcence makes it be remark-

ed fometimes at the furface of the f; pecimens. This ore
differs
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It is extremely fufible ; it fufes a long time before it is |
red. Heated in clofe veffels, it fublimes entirely. If we {5
n]lfjw it to cool ﬂuwl}'., it cryftallizes in Grecian volutes.
It is one of the metallic fubftances which eryftallizes the
moft eafily. M. Brongniart is one of the firlt chemifts
who properly fucceeded in this cryftallization. 3
_If we keep bifmuth in fufion with the contad& of the
atr, its furface is covered with a pellicle, which is changed
into an earth of a greenifh grey or brown, called cin-
der or calx of bifmuth. Nineteen gros of bifmuth cal-
.cined 1n a caplule of glafs, gave to M. Baumé 20 gros
35 grains of calx. : "'
 Bifmuth heated to rednefs burns with a fmall blug
flame fcarce perceptible; its calx evoporates under the
form of a yellow fmoke, which is condenfed at the fur-
face of cold bodies in a powder of the fame colour,
called flowers of bifmuth. This powder owes its volati-
lization to nothing but the rapidity with which the bif-
muth burns ; for if we expofe it alone to the aétion of
the fire, it is fuled into a greenith glafs without fubli-
ming. Geoflroy the fon obferved, that about the end
thefe flowers of bifmuth become of a fine orpiment-
yellow. The grey or brown calx, the yellow flowers,
and the glafs, are only combinations of this femi-metal
with pure air; they are not reduced without addition,
“becaufe there 1s much adherence between the two prin-
ciples which compofe them: but all the combuftible
matters of organic fubftances are capable of decompo-
fing and reftoring to them their metallic ftate. M.
d’Arcet having expofed fome bifmuth in an unba-
Ked porcelain ball to the heat of the furnace which
bakes that fubltance, the femimetal flowed out by a
crevice; the portion remaining in this veflel form-
ed a glafs of a foul violet, whillt the bifmuth fufed on
the outfide of the ball was yellow. From thefe, and
other like faéts, it feems that the glafles made with or
without the contac of the air, differ from one another.

Bifmuth is a little tarnifhed by the air, and a whititE i
ruit
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addition. This falt expofed to the air lofes its tranfpa.
rency as foon as the water of its cryftallization s diffj

pated. When we attempt to diflolve it in water, it bes
comes white and milky, and gives a precipitate of a calx
of bifmuth,

The fame thing happens if we add fome water to the
folution of bifmuth in nitrous acid; the greatelt part of
the calx of this femimetal is precipitated in the form of
a white powder, called wwhite paint or magifiery of bifas
muth. In order to have this precipitate very white and

metallic calxes which has this property in a moft fen-
fible manner. Though the nitre of bifiuth be in a great

quires this acid to be concentrated, and .to be kept 2
long time in digeftion with it. This folution fucceeds
ftill better by diftilling a great quantity of marine acid,
upon bifmuth. An hepatic finell is emitted from this
mixture ; we wath the refiduum with water, which
charges itfelf with the portion of the metal united to the
acid.  The marine falt of bifmuth cryftallizes with dif-
ficulty; it is fufceptible of fublining and forming a kind
of butter. It ftrongly attradts humidity from the air; |
water decompofes it, and precipitates a white powder |
from it. : : .

- We do not know the a&ion of the other acids on bif-
muth.  Bifmuth is calcined by nitre, but without any :
fenfible detonation. This femimetal does not at all de-
compofe fal ammoniac ; but its calx completely feparates
the volatile alkali from it. - In this experiment we tn}b 4

ain
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dangerous a5 lead. We know allo of feveral bad effedts
from this femimetal applied externally. L3
- The calx of bifmuth, called white paint, is made ufe
of to whiten the fkin ; but it is then requifite carefully
to avoid all the very odorous matters, and particularly.
thofe' which are fetid, The vicinity of fhambles, lay |
ftalls, finks, privies, and alfo ftrong fmells, has fuch in-
fluence on this calx, that it is rendcred more or lefs
black. The vapour of the livers of fulphur, even the

fmell of eggs, is frequently fufficient to produce this
effett. ' :

Species 4. Nickel.

Nicker has been looked upon by M. Cronfted: as
a particular femimetal, whbich he made known in the
‘Tranfactions of the Academy of Stockholm in the years
1751 and 1754. According to him, this femimetal is
of a white brilliant colour, inclining to red, in particu~
lar externally. It is very brittle; and feems to be com
founded of facets in its fraCture, which diftinguifhes it
rom cobalt. DM. Arvidfon, who, in conjunétion with
M. Bergman, publifhed a thefis on the properties of
nickel, tranflated and inferted in the Phyfical Journal, |
October 1776, oblerved, that nickel obtained by th )
roafting and fufing of its ores, as M, Cronftedt had *
thown, is juft this femimetal pure; and that it contains |
fulphur, arfenic, cobalt, and iron. As, by a great num-
ber of ingenious procefles, thele two chemifts have dif-
covered how to extraét the greateft part of thefe ftrange
matters, and to obtain nickel, different in feveral of its
properties from that of M. Cronftedt, it is that which
we fhall relate, after having given the hiltory of its ores, -
Nickel is found combined with fulphur and arfenic.
Its ores have a red copper colour; they are almolt al-
ways covered with an efflorefecence of a greenifh grey: 3
the Germans call it kupfer nickel, or falfe copper. This
mineral is very common at Freyberg in Saxony. Ifis.
often mixed with the ore of grey cobalt; but its red

colour,
- :













98 LECTURES ON

than water; it is not brittle, as M. Cronftedt announ
ced; on the contrary, it pofleffes duélility in a degrees
remarkable enough to make M. Bergman hefitate whe.
ther it ihn_uld be ranked among the metals or femi.
metals: it is almoft as difficult to fufe as forged iron; it
s very fixed; it calcines when it is heated with the ajrs
and it gives a calx, which is fo much the greener as it
Is more pure. We do not know if this calx can be fu.
fed into a glafs: it is reduced by means of fluxes and?
combultible matters, which decompofe it like ail the reft,.
Ti?'e do not know the a&ion of the air and of water o 1
nickel. Its calx fufed with matters proper to make glafss
gives them a hyacinth colour, more or lefs red. The:
aftion of lime, magnefia, and the pure alkalis, is u ,f
known. M. Sage fays, that in diftilling four parts of oill
of vitriel on one part of regulus of kupfer nickel
powder, there pafles over fome fulphureons acid ; thes
~refiduum is greyith, and when diflolved in diftilled wa~

4.
J
Fi
I
1

ter it is of the fineft green colour. It gives leafy cry
ftals of the colour of the emerald. According to M. Ar-
vidfon, the vitriolic acid forms with the calx of nickel a
green falt in ten-fided cryftals; thele are quadrangular

- calx diflolves very well in the nitrous acid, According
to M. Sage, the nitre of kupfer nickel cryftallized iny
rhomboidal cubes: all the other folutions of nickel, e'
of its calx in the marine and vegetable acids, are more?
ot lefs green. The fixed alkalis precipitate it in the form
of a greenifh white powder, and rediflolve it; the liquo
becomes then yellowith. ‘The volatile alkali, poured ins:
to an acid folution of nickel, produces in it a fine blue}
colour: this falt prefents the fame phenomenon when'
we mix it with the precipitates of this femimetal by thet
fixed alkalis. As the folutions of copper prefent the!
fame colour with the volatile alkali, and as this colour
has been even admitted to be a teft very proper to fhow
the prefence of this metal wherever it is found, it has.

been fuppofed, and fome perfons flill fuppofe, from this
i CIrcuinl= \

pyramids, united and truncated at their bafe. This fame
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emits very luminous fparks, like thofe which come from
forged iron. Cronftedt, who firft made this experia
ment, did not follow it farther: he only obferved, that
this phenomenon did not take place if ‘we take care to
cxclude the air, by covering this mineral in fufion with
a glafs; which fhows that this effet is owing only to
the rapid combuftion of the nickel occafioned by the
fulphur. The fame chemift informs us, that this femi-
metal diffolves in liver of fulphur, and forms a com-
pound fimilar to the ores of yellow copper: The ful-
phur cannot be feparated from nickel, except bywarious
fulions and calcinations. '
Nickel combines with arfenic, to which it ftrongly
adheres.. M. Monet, who at firft looked upon nickel
as a particular femi-metal, after the example of M. Cron
ftedt, having obferved, that when it is united with arfe
nic, it forms a blue glals like that of cobalt, thought
from this that nickel is only cobalt deprived of arfenic
and iron.  From this opinion it follows, that M. Monet
‘looked upon cobalt as well as nickel as a true alloy.
M. Bergman thinks, that if by adding arfenic to nickel.
this lalt can give blue glafs, it is, becaufe the cobalt that
the nickel always contains, and whofe properties are co
vered by the nickel, which is in much greater quantity,
is calcined and feparated from the nickel by the arfenic;
and then it poffefes its own properties, and particularly
that of fufing into glafs more or lefs blue. - The nickel
can be properly feparated from the arfenic by the aid
of repeated calcination only, with powdered charcoal.
Nickel unites ftill more intimately with cobalt than with'
arfenic; and it cannot be feparated from it without the
greateft dwhculty: it may even be combined with it
without manifefting its properties ; and only nitre, ba=
rax, and arfenic, can fhow its prefence by fufion. e
M. Cronitedt fays, that nickel forms with bifmuth a =
brittle and fcaly regulus. Solution in the nitrous acid

may feparate, though imperfeétly, thefe two femi-;rlll?-
’ e ]
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almol(t at the head of the columns of his table of affinity
which comprebend the ele@ive attraions of the acids,
The marine acid likewife diffolves manganefe. We have
feen in the hiftory of Aqua Regia, that by diftilling this
- acid over upon the calx of this femimetal it becomes
white, and recovers its metallic ftate, either b giving a
part of its air to the marine acid, or by taking g-nm it the
phlogilton, which M. Scheele admits in this faline fu
ftance. It appears that the marine acid has more affi-
nity with manganefe than the vitriolic acid has, fince a
folution of this femimetal by the vitriolic acid, poured
into the fpirit of falt, forms a precipitate which M. Berga
man took for a marine falt of manganefe, on account of
the property which it has of diffolving in fpirit of wine;
a property which is not fhown by the vitriol of the fame
femimetal. : : .
We are quite unacquainted with the aétion of man-
ganefe on the neutral falts. We only know, that it
gives a violet colour to borax, and that nitre revives
the fame colour of this metallic calx, in the glafs which
contains it. b
- To thefe properties M. Bergman adds, that manga
nefe cannot be completely feparated from the iron which
it always contains: this femimetal is then very like
nickel. We are not yet acquainted with it in its tate of
purity. )
The calx of manganele, called black magnefia, is ufed
in the glafs-houfes, either to take the ftamns of yellow,
of green, or of blue, from the white glaffes, or to give
them a violet colour. It appears that this mineral d
prives the glafs of its colour, by feizing on the combu-
{tible matter to which thefe colours are owing (@).
LECTS
(a) The relation of manganele to inflammable bodies, renders
the knowledge of its properties extremely ufeful in explaining the
do&trines of chemiltry. Like other metals, manganele is exhibited
either under the form of a regulus or of a calx ; and the calx varies in

its appearance, according to the depree of calcination which it has

undergone. When higlly calcined, manganefe is of a black m!ﬂ;r-
a
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or that of filver. It is made up of laminzz adhering o
one another; and fhows at its furface a kind of cryftallizas
tion, like ftars or fern-leaves, It cryftallizes too in the

fﬂ m

be produced ouly by the acquifiiion of phlogiften, while the aci
flies off in volatile vapours, poflefled of properties entirely new
Thefe vapours are moft intolerably fuffocating; and vttery incondens
fable, unlefs when they meet with a phlogifticated fubftance. By
the abftraction of part of its phlogifton, they form with ‘it fuch com-
'F_ﬂ“ﬂdﬁs as the marine acid does in its ordinary ftate. By its fupe
rior attradtion, in this ftate of dephlugéﬂiuatinlh for the inflannmabl

rinciple, this acid becomes capable to a& upon fubftahces over which

t enjoyed no power before, I decompoles fulphur, by robbing the
vitriolic acid of its phlogilton. At the beginning of the diftillatiog
volatile fulphurcous vapours arife, in confequence of, the partial de-
compolition of the fulphur from the incipient a&ion of the dephlo
gifticated marine acid. After this, pure vitriolic acid is found at
the bottom of the receiver, owing to the more complete decompa
fition of the fulphur. From the fame circumftance, the dephlogiiti-
cated vapours a& upon reguline gold; as fhall be more fully ex
plained in the article upon that metal. Manganefe takes phlng’% !
from marine acid; marine acid from gold. And in every feriés o
operations, manganele is always the fubftance to which we recur; as
the moft powerful agent upon this principle. It is even able to dif:
play this power in a ftate of combination. When manganefe is vi
trefied by means of faline fluxes, the colour of the glafs varies ac
cording to the guantity of phlogifion which it has an opportunity e
attra&. From Pﬂ” of phlogiiton, the glals exhibits a red l%r
~ after [aturation, it becomes colourlefs; and from the addition or ab.
ftraction of phlogifion, it may be made to run through continual
. variations. Upon this principle we are to explain the ufe of man-

anele in freeing glafs from colour, ' The iron which is often found
in the materials of which glafs is made, the afhes, and the fliot, fel-
dom fails to communicate a green colour to the whole mafs, and te
render it impure. Manganele, added in jult proportion, removes
this imperfection entirely, by depriving the iron of the phlogifton
‘which ftill adhered to it.  From this new acquifition, each particle
of manganefe becomes fufficiently faturated with phlogifton to form
a tranfparent colourlels glafs; while the iron being, on the contraryy
robbed of all that was left, is converted into a black calx, which
proves invifible for want of colour, and from infolubility is quite une
' able to convey any falle tinge to the mafs. This feems to be the
ratio of the action of manganefe in purifying glafs: and this, asd all 3§
the other phenomena, do every one of them depend folely vpon the
very powerful attraction of the manganefe for the inflammable prin.

cipl
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‘3. Antimony with ftarred ftrize ; its needles feem toy

. verge from a common centre. ‘
- 4+ Antimony lamellated; it is made up of laminz,
"~ more or lefs extended, imitating the ore of lead
called galena. Sometimes this fpecies is brilliant,,
and is then tranfparent. . |
5. Red antimony. It appears in the form of a gra
nulated efflorefcence at the furface of the needles
of antimony; fometimes it is cryltallized. .-
» The ores of antimony are not made. ufe of for the:
fake of feparating this emimetal from them: we con--
tent ourfelves with fufing this mineral, with the view of"
feparating it from its matrix and the other metallic mat..
ters with which it may be united. = For this purpole we:
take two earthen pots ; into the one, which has feveral
holes pierced in its bottom, we put the mineral to be
fuled; the other pot, placed below the former, and des,
ftined to receive the antimony as foon as it is fufed, is
fixed in the ground. A fire is then applied round ahgu
the upper pot: at the beginning the fire is gentle, be-
caufe the antimon}r is very fufible; but towards the e id
it is avgmented, that all which the mineral contains may
be extracted. A portion of other metals then pafles
through, and particularly of iron, which is difcove 1 4
in this ore; m metals form a bed of fcoriz on the,
furface of the antimony, Although the antimony of |
Hungary be efteemed the pureft, it is certain’ that all
fufed antimony, when formed well into needles and free |
of fcoriz, is equally pure, and adapted to all the ufes for
which we have been accuftomed to employ this mine-
ral. It is only neceffary to obferve, that antimony fre-
quently differs in the refpective proportion of fulphur |
and regulus which it contains; and it is of the utmoft
importance to make trial of that fubftance which we ufe
for the preparation of antimonial medicines, whole
ftrength, it were to be wifhed, was always the fame. 2
Antimony is very fufible, as we may obferve after
the procels for feparating it from its matrix, If we urgie
. . | il







410 LECTURES DN

charalter of the metal, it produces a more fufible and
more opaque glafs: it is called /iver of antimony, in con-
fequence of its red, dufky.colour, which refembles the
colour of the liver of animals. When the calx of an-
timony has been calcined to fuch a degree that it is fu-
fed with difficulty, we only need to throw into the cru-
cible, into which it is fet to fufe, a bit of fulpher, or
crude antimony, and it fufes inftantly, ' |
The grey calx of antimony, the liver, or the glafs,
‘heated in a crucible with their weight of black flux and
- alittle black foap, or oil, are reduced, and afford pure
regulus of antimony. = The black flux in this operation
ferves two purpofes: the alkali that it contains unites
-~ with the fulphur, which thefe fubftances have not been
able to deftroy by the action of the fire; and the charry
matter favours the redution of the mertallic calx. In
this way the regulus of antimony is prepared in grcat.'i
“for fale. The regulus fufes into circular and flattened
loaves : thefe loaves prefent at their furface a cryftalli-
zation in form of leaves of fern. :

The regulus of antimony fuffers little alteration by
light. It requires a red heat for its fufion ; and if heated 4
ftrongly in clofe veflels, it fublimes entirely without be
ing dﬂcompﬂunxg. If we allow it to cool flowly after /|
it is fufed, when we pour off the fluid portion after the
furface is fixed, we find the remainder cryftallized in
the form of pyramids or mill-hoppers, as we have men.
tioned before. ' '

The regulus of antimony fufed in open veflels cal-
cines readily ; it rifes in white thick fumes, which pre-
cipitate on the furface of the fufed metal, or adhere to
the cover of the crucible in the form of fmall white
needles. This is a perfet metallic calx, called fi/ver =

Jlowers of regulus of antimony, or fnow of antimeny. In =
order to prepare a certain quantity of it, we place ho-
rizontally a crucible in a furnace, fo that its fides may _
fit the door of the grate, to which it is luted by means

of furnace-carth. We put into this crucible fome reguluz;_
ﬂ v
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Phur is fublimed. The mafs which remains after th
cvaporation of the acid is a compound of a good quans.
tity of metallic calx, and a {mall portion of the femi-.
metal combined with the acid, in the ftate of vitriol of
regulus. 'We may feparate the faline part by means o
diftilled water. This falt, well freed from its water by
€vaporation, is very, deliquefcent, and cannot be made:
to cryltallize: it is decompofed cafily by means of fire..
Pure water, the faline fubftances with earthy bafes, and|
the alkalis, alfo feparate its principles. |

The nitrous acid ftrongly attacks the regulus of anti-
mony; it calcines the greatelt part, and diflolves a pora.
tion of it. This folution fucceeds with cold; the falt re-.
fulting, when feparated from the calcined portion by
wathing and evaporarion, is a nitre of regulus very
deliqueflcent, which is decompofed by the fire, and by
the fame intermediate fubftances as. the vitriol of regus
lus.

(@) The marine acid feems to a& with greater diffis
‘culty than the other acids on the regulus of antimony,
It does diffolve it, however, by the help of a long dige-
ftion, and calcines it lefs than the vitriolic and nitrous
acids do. The marine falt, which we obtain in formp

L]

(a) The folution of antimony is belt known by the name of fuz-
Zer of antimony. It is a combination, which cannot well be made |
dire€tly by the application of pure and lignid marine acid to the an % |
timony, as the acid diffolves but a fmall portion, however ftrong it
may be. Its a&ion is here defcribed as very flow and weak ; and
i indeed much promoted by ufing the acid in its highe®t degree of
concentration, almolt in a dry ftate, as it is when united with a
metallic bafis. The union with mercury furnifhes it in this Rate; and
by a fuperior elcétive attra&ion, it forfakes the mercury to attach
itfelf to the antimony. To accomplifh this decompofition, the mer-
curial falt and antimony are put into a retort and diftilled, when the
antimony and marine acid come over together, and often concrete
on the neck of the retort in the form of a foft mafs like butter % |
which liquefies upon expofure to the air. The addition of more wa-
ter occalions a decompofition, by attradting the acid. The produ&®
is the fame, whether reguline or crude antimony be ufed, though &
the refiduum differs, as will be more fully explained under the article
Mercury, ‘
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which precipitates in form of a white powder. M.Baumé
advifes to employ in this operation an aqua regia compo-

i
rine. = When the a&tion of this acid is over, we filtrate
the folution: the fulphur remains on the filter ; we weig !
- - % . . |

“1ts and in this way we learn the refpective quantity of
fulphur and regulus contained in the antimony which:
we are examining. | : |

We have not yet examined the adtion of the other
acids on the regulus of antimony. '

‘This femimetal decompofes feveral neutral falts, M,
Monet, in his treatife on the Solution of the Metals,
P+ 239. has defcribed an operation, by which he demon:
ftrates that the regulus decompofes vitriolated tartar
He fufed in a crucible a mixture of an ounce of this
falt and bhalf an_ounce of this femimetal. He got
a yellow, vitriform, very cauftic mafs, which was juft
an antimonial liver of {ulphur: this mafs, wathed in
warm water, gave in the cold a reddifh antimonial ful-
phur, or a true kermes. He thinks, that the phlogi:
flon of the regulus is united to the vitriolic acid, with

which it forms a fulphur ; and that the alkali of the vi
triolated tartar, combined with this fulphur, produce
a liver of {ulphur, which diffolved the calx of antimony.
According to the new dottrine, we apprehend that the
[emimetal has feized the pure air of the acid, which,
confequently, is converted into fulphur. A fet of ex:
periments which I have begun on this fubje& has al.
ready proved, that feveral metallic fubftances in like
manner decompofe the vitriolic falts.

Nitre is decompofed {till more rapidly by the regulus
of antimony. If we throw into a red-hot crucible equal
parts of this femimetal and nitre in powder, the falt
detonates with a vivid flame, and burns the regulus by
means of the air which it furnithes: after this procefs,
we find in the crucible the fixed alkali, the bafis of th

nitre, and the antimony in the ftate of a white calx 5
s which
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“the very improper name of antimonial nitre of Stahl ;
for the molft part this falt is not nitre, and never con
tains antimony. , - r

The diaphoretic antimony and the cerufs of antimony.
may be fufed into a glafs, like all the calces of this
femimetal ; but as they are very much calcined, it

~ requires fome pains to bring them into fufion. For the
fame reafon, they are difficult of reduion into a regu=
lus: they appear more irreducible even than the fnow
of antimony, although they have remarkable medicinal.
properties : they are alfo lefs foluble in the acids and in
water.. ‘The regulus of antimony feems alfo capable to:
decompofe the marine falt; fince, if we heat a mixture
of thefe fubftances in a retort, fome butter of antimony, |
according to the remarks of M. Monnet, pafs over into
the receiver. This chemift has not given an account
of the refiduum in this operation. : '

This femimetal does not readily decompofe fal am
moniac, according to M. Bucquet; and we do not ob-

~ tain butter of antimony in this decompofition, as Juncker
had advanced.

All combuftible matters exert a more or lefs remark-
able effeét on this femimetal. Inflammable gas alters
its fugface and colour. It aéts in a more forcible mar
ner upon its folutions. I have made this gas, produced
from iron in the vitriolic acid, pals into a folution of
antimony in aqua regia ; this is troubled inftantly, and
depofit=s a fubftance of a yellow orange colour, refem-
bling fulphur auratum, but never like kermes. The
flowers of antimony, and diaphoretic antimony, expo
fed alfo to inflammable gas, whether they be dry or
immerfed in water, are not altered. v it

Sulphur combines very well with the regulus, 31
forms an artificial ore, which perfectly imitates native an-
timony. To make this combination, we fufe quickly in

a crucible equal parts of fulphur and regulus ; and we

obtain a needled mineral of a dark grey, which never has

half of its weight made up of the fulphur, unlefs we

have
-
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and combuftion by means of nitre are not the only way;
of carrying off the fulphur from the antimony ; we can
do it likewife by prefenting to this mineral a body which:
has a greater affinity with the regulus than the fulphur
has, or which has a greater relation with the fulphur:
 than the regulus has. ®
We have an _example of the firft decompofition ing
the addition of acids to crude antimony: thefe falts,
and chiefly aqua regia, diffolve the femimetal, and fe-"
parate the fulphur from it which feems at the top of th
folution : the regulus in the antimeny appears to pofiefs
more complete folubility, than when it is pure, as w
‘have already more fully remarked. i
Nitre is fuccefsfully employed in the preparation of fe
veral very important antimonial medicines. We have al
ready feen, that when we detonate one part of antimom
with three of nitre, the fulphur and the regulus are cor
fumed, and there remains only a white metallic calx mi;
ed with the alkali, If we detonate equal parts of anti
mony and nitre, this detonation is lefs vivid, becauf
there is lefs nitre: for this reafon, we are obliged
throw this mixture into a red hot crucible by fpoonfuls
whilf that of the diaphoretic antimony has need of &
ing kindled only once ; and accordingly it detonates a
till it be entirely reduced into a white mafs.  When. th
detonation of the antimony and the nitre in equal par
is aver, we urge the whole with a melting heat ; andi
place of diaphoretic antimony, we find in the crucibl
a brown, opaque, brilliant, very brittle mafs ; in
g true liver of fulphur covered with lcoriz.
We apprehend, that in this procefs there has not be
a fufficient quantity of nitre to confume all the fulphu
'The portion of this lait, which bas not been
has in its fufion carried along the calx of the antimon]
When we do not urge the mixture with a fufing hed
we obtain only a vitreous fcoria, which has been calléj
‘the falfe liver of antimony of Rulland. ~This matter
'pnunded and wathed in water, forms the Hﬂcuﬂimﬂ
: “* orum

-
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than the firlt; and the oftener we tepeat the procefs,
the lefs kermes is produced : it would appear that the
alkali diffolves more of the fulphur than of the regulus,
and the antimony ought te undergo one or two boiling
only in the alkali: this procefs is generally called the
preparation of kermes by the humid way. .
"This name has been given it by Frere Simon a Car
thufian friar ; without doubt on account of its colour
which refembles that of the animal‘fhell called
employed in dyeing (a). | Nt G
Kermes mineral has alfo been called the powder of th
Carthufians, becaufe it was afterwards prepared in phar.
macy by this rcligious order. The difcovery of this
medicine would feem to have been made by Glauber,
who prepared it with antimony and the liquor of nitr
fixed by charcoal. But he has defcribed his pracefs in
_an unintelligible way, and under alchemical emblems
Lemery may then be efteemed the true inventor of it
However, this remedy was prefented as entirely new
feveral years after the publication of the work of this
chemift ; and it entirely owed its reputation to the fin
gular cures which it performed in the hands of Frere
Simon.  This perfon learned the compofition from
a furgeon called La Ligerie, who was not himfelf the
author of it. This latter perfon faid he had received i
from M. Chaftenay king’s lieutenant at Landau,
whom it had been communicated by an apothecary
fuppofed to be an apprentice of Glauber. M. Dodart,
at that time firlt phyfician to the king, applied to la Li
geric to publifh the receipt of the kermes ; and it wal
publithed by this furgeon in the 1720. Lemery th
fon afferted the difcovery as his father’s; and with f
much
(@) The kermes, or fearlet grain, which is ufed in dyeing, is no
thin}_{ clfe than the ikin of a female infeé which attaches itfelf ta
the holm ouak, and rifes gradually in the form of an arch. It has
loft the form of the rings which diftinguifh thofe animals. Undet
this arch, the eggs, which are hatched, are contained; and the

pierce through it to attach themfelves to the plant in the fame we
as the other. :
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in much greater abundance, and of a much deeper cos
lour. Lime-water, digefted with antimony in pow-
der, affords, even in the cold, in the fpace of fome
days, a-kind of kermes or fulphur auratum, of a beau-
tiful red colour. The volatile alkali changes it in the
fame manner. By diftilling fome fal ammoniac with an- -
-tmony, we obtain a powdery purple fublimate, which
appeats to be a kind of antimonial liver of fulphur with |
bafe of volatile alkali. r
In the laft place, to finifh the hiftory of the decom-
pofition of antimony, we obferve, that feveral metal-
lic fubftances poflefls the power of depriving it of its
fulphur, with which they have a' greater aﬂinityghanj |
the regulus has. Tin, iron, copper, and filver, may
effect thefe decompofitions. It is fufficient to heat and.
fufe the tin and filver with the antimony. Thefe two
metals unite to the fulphur, and leave the regulus.
The iron and copper produce the fame effed, if, after
they are reduced into filings, and made red-hot in a
crucible, the antimony is added to them. This mineral
accelerates the fufion, and the regulus feparates.  The
femimetal obtained by thele proceffes is not pure: it
retains a part of the metallic fubftances which we have
employed for the feparation of thé fulphur; its colour
and form conftantly thow this alloy : it is called regulus
Fovis, Veneris, or Martis, according to the metal to
which it is united. ' Y
The regulus of antimony is employed in feveral
ares, and particularly to caft the types for printing.
1t was ufed formerly for a purge. Some water or wine
was kept for a night in veflels made of it; next day thé
liquor was ready for ufe. But as the teraperature of the
place where this operation was performed, the greater
or lefs acidity of the wine, neceflarily produce diffes
rences in the quantity of regulus diffolved; this medis
cine has with reafon been abandoned as very uucertain
in its effeCts; We have likewile renounced the perpe-
tual pills, being only balls of this femimetal, which were
employed §

i
iy







428 LVEsE TURES oN

feven times fucceflively, with frefh nitre for two hours,
and W:‘.’lﬂ]ﬂd after every operation : it does not fenfibl
differ /from wathed ‘diaphoretic antimony ; becaufe
this femimetal, once well calcined, as it is when de-
flagrated with three times its weight of nitre, is no f
fulceptible of any farther calcination in this operation j
likewife we do not obferve any more detonation. 3|
‘The kermes mineral is one of the moft precious me-
dicines, which the medical art poflefles, It is an expec
torant, and i3 employed with the greateft fuccefsin pitui
tous affections of the flomach, of the lungs, of the inte.
tines, and even of the urinary paflages. It is ufed moft
commonly in dileafcs of the breaft, with a view to aflift
expeltoration: we ought, however, not to adminifter it
till the inflammation has abated. It does alfo much fer-
vice, when exhibited in little dofes, in the catarrh of
the breaft, the humid afthma, difeafes of the {kin, glan-
dular obftructions, and other difeales. We employ it
only in the dofe of a half grain to that of two or three,
in proper drinks, or in the form of pills. It is fome-
times emetic : it often excites a {weat, orincreafcs the
flow of the urine. : |
- The fulphur auratum, as it is a violent emetic and
cathartic, is not in ufe. We fometimes exhibit it in the
fame cales as we do kermes; but its effefts are mu h
niore uncertain. =y
There are {till feveral other preparations of antimon
from which medicine derives many advantages ; but as.
they are made with vegetable matters, we will take no-
tice of them in another part. This metallic fubftance
1s of the greateft importance to phyficians, and they
cannot ftudy too much all its properties. It is one of
thofe fubftances upon which the alchemifts and che
mifts themfelves have been the moft exercifed ; and it
is that circumfitance which has given rife to the nume-:
rous preparations which we have juft defcribed.






430 LECTURES ON

mines of Goflard: it was in fmall pliant filaments, of
a greyith colour, and eafily inflamed, This femimetal
is ofteneft in the ftate'of a'calx ; it then conftitutes the
calamine {tone, whofe form varies greatly. Sometimes
It is cryftallized in cubes, in prifms, in leaves, or inlas
minz : for the moft part it is in irregular mafles. Its
colour alfo varies. 1t is often white, fometimes grey
or yellow, at other times reddith. It is found in very
confiderable quarries in the dutchy of Limbourg, the:
countiés of Namur, and of Nottingham and Sommerfet’
in England. In thefle calamines we often find marine
bodies and calcareous fpar; which proves that they
have been depofited by the water. 1tis alfo called ca
lamine flone, natural or foffile cadmia. .

Zinc m the ftate of a calx, combined with fulphur,
forms blend or falfe galena. Generally, this blend is dif:
pofed in fcales ; fometimes it feems cryftallized in more
or lels truncated cubes : it varies'in colour ; often it in
clines to that of lead; moft frequently it is black and
reddifh : there is likewife found at Konigfberg in Nor:
way, at Goflard, and Saint Maria, a kind which is yel
low and tranfparent. Almoft all the blends are phof
_ phoric when rubbed in the dark ; fome are fo even tg
fuch a degree, that rubbing.them with a toothpick fuf
fices to difcover this property.  Blend bas got the
name of flerile nigrum ; becaufe, when it was fufed i
order to extrat the lead which it feemed to contain
nothing was procured ; on this account, that the zin
was -volatilized in the fufion. All the blends, whet
rubbed or diffolved in an acid, emit a very fenfibl
fmell of liver of fulphur. M. Cronftedt looks upot
them as zinc, united to fulphut by the intermedium of
iron, M. Sage thinks, that they contain an earth)
liver of fulphur. . .
 Zine is found in a faline ftate alfo, combined with
the vitriolic acid : then it forms either rhomboidal ery
ftals or white ftala&tites ; or rather it is cryftallized oy
fine needles, and in filken filaments, like amianthus:
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2. Blend in large vitreous laminz. Tts colour is
yellow, red, or brown. :
3. Blend, colour of pitch, like nipples or leaves,
- 4 Blend of a blueifh grey, compofed of very {mall
leaves. ' E:
5. Blend which is decompofed : its laminz or leaves
are feparated ; its brilliancy is loft ; it paffes to the
ftate of calamine. | ' | :
STATE 4. Saline Zinc. White Vitriol.
Varieties. : | &
1. Vitriol of zinc in native rhomboidal cryftals, This |
vitriol is very rare. ‘ .
‘2. Vitriol of zinc in {talaites. |
3. Vitriol of zinc in filken filaments, improperly |
called plumed alum. |
In order to eflay calamine, it is fufficient to pound it,"
to mix it with powder of charcoal, and to heat it in a
crucible covered with a plate of red copper. This laft
is not long of turning yellow, and of being converted
into brafs. The blend, after having been roafted, may
be eflayed in the fame manner. M. Monnet fays, that
it may be eflayed conveniently by diffolving it in aqua-
fortis, which unites with the metallic fubftance, and fe-
parates the fulphur. The calx of zinc is reduced, after
being feparated from the nitrous acid by diftillation.
The ores of zinc are but little wrought to extradt this
femimetal. It is by fufing the ores of lead mixed with
blend that zinc is extrated in the form of a calx, which
fublimes in the chimneys of the furnaces, and produces
greyifh incruftations, called futtyor cadmia of the furnaces.
Another part of it is gotten in a metallic ftate : for this
purpofe care is taken to cool the anterior part of the fur
nace, which is called /z ¢hemife. The zinc, reduced into
vapours by the action of the fire, comes to condenfe in.
this place, and falls in grains among the powder of char-
coal, with which a ftone that is placed at the bottom
has been covered. This femimetal is preferved from cal-

cination by the charcoal : it is fufed anewina cmdb]e{i
I an
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acids, and even in the alkalis. In this folution the vo-
latile alkali takes a dirty brown colour. The vitriol of
zine decompofes nitre, and is decompofed by this neu- ;
. tral falt. By the diftillation of this mixture we obtain.
two diftinét kinds of nitrous acid, and fome glacial oil 1
of vitriol. 'We fhall fay more of this {ubjeét in the ar-
ticle on Martial Vitriol. . :

We find in commerce, under the name of ewhite cop- 3
peras, a vitriol of zinc, which is prepared in great-at
Goflard. The blend is roafted ; a portion of the ful-
phur burns, and furnithes vitriolic acid, which diffolves
the calx of zinc: the roafted ore is wathed ; and the ley,
after being allowed to fettle, is decanted, evaporated
and eryftallized. This falt is fufed with a gentle heat
that it may lofe the water of its cryftals, and then it is
Ieft to cool. By this procefs it is condenfed in white |
mafles, opaque, and grained like fugar. The vitriol of
Goflard, diffolved in boiling water, cryftallizes by cool-
ing: its cryftals are a little reddifh. This colour is at~
tributed to the impurities of this falt, which is fuppofed
“to contain a little lead and iron. In order to purify it,
we may throw fome zinc into its folution: this femime-
tal precipitates the iron and lead, becaufe it has more
‘affinity than they with the vitriolic acid; we filtrate the |
liquor, which then contains nothing but pure vitriol o
zinc. We are ftill more induced to believe, that the
alteration in the vitriol of Goflard is often owing to iron,
becaufe fometimes the zinc in commerce isattraéted by
the magnet, undoubtedly owing to a little iron which
remains united to it. If then we wifh to make experi-
mental inquiries into this femimetal, it would be proper
to ule only the zinc which we prepare ourfelves, by re-
ducing the precipitate of the white vitriol, purified, as
we have jult now deferibed. ' =
The nirrousacid, weak and diluted with water, combines
~with zinc in the cold, and with great rapidity. A confi-
derable beat is produced, as in the folution by the vitrio-
Lic acid. "The brifk effervelcence which accompanies th's %
' com-

» 1
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particular. According to Hellot, the flowers of zinc ab..
{olutely form the fame falt with the nitrous acid.

The marine acid adts on zinc with as great rapidi
as the nitrous acid : during the brifk :ﬂ'ﬂn;efc:ngg whyfﬁ
accompanies this combination, a great quantity of inflam-
mable gas is difengaged, poffefling all the properties of
that made with the vitriolic acid ; a fubftance is gradually
depofited in blackifh flocci, which fome have thought
to be {ulphur, others iron, and M. de Laffone a calx of

‘zine. This matter diffolved in the acids cannot be re-
duced into a metal, and calcines on burning coals. M.
Monnet fuppofes, that it proceeds from fome foreign
metallic fubftances, as iron or copper, which are often
found in zinc: it would merit a particular examination,

- The folution of zinc by the marine acid is void of co-
lour; it cannot be cryftallized by evaporation. When
we heat it, it becomes of a blackifth brown, emits acrid
and pungent vapours of the marine acid, and grows
very thick ; expofed in this ftate durjng eight days to

the air, 1t did not give cryflals. By diftillation it gave

a little very fuming acid, and true butter of zinc.
Meflrs Hellot and Monnet have very well deferibed this
experiment : I have repeated it feveral times in my
courfes; and after a little yellowifh acid, I obtained a

- congealed matter in the body and in the neck of the
retort. This butter was much whiter ‘than milk, very

folid, and formed of {mall thining needles, as a ftalatite:
it fufes by a gentle heat. I have kept a glafs flafk of it
for a year well clofed up; it is but {lightly moift, and
the part which touched the glafs is a little yellowifh: the
bottom of the flalk prefents the colours of the rainbow.

. This alteration undoubtedly depends on #he light. In

the retort there remains a blackith vitriform and deli-
quelcent matter. The butter of zinc which M. Hellot ob-
tained was yellowifh; and he fays the vitriolic difengages
the marine acid from it. The imarine acid has the fame
effects upon the calx of zinc. The aérial acid, in which

Is put fome zinc, or calx of zinc, to digeft in thf-._ cold,
diflolveg






ed by the nitre decompofed ; and accordingly it is found
in the ftate of a more or lefs perfet calx, according to-
the quantity of nitre, A part of this refidunm is foluble
n water: it is the vegetable fixed alkali, combined with ¢ §
the calx of the zinc, which may be precipitated by means
of the acids. Refpour attributed to this folution the
property. of diffolving all the metals, if we believe Hel |
lot, who gave it as the alkaheft of this alchemift. From |
‘the works of M. Pott, zinc appears to be capable of de-
-compofing the marine falt. Sal am maopiac, particularly,
is very eafily decompofed by it. M. Monnet aflerts, that
‘In triturating this femimetal with this fale, fome volatile
«alkali is difengaged, M. Bucquet obferved, that in di-
ftilling fal ammoniac and zinc, we get much alkaline
‘and inflammable gas, produced by the combination o
the marine acid with the femimetal. He obferved, tha
it was in confequence of the brifk realion which the
zinc exerts on the marine acid, that the volatile alkali
is fo eafily difengaged. According to M. Hellot, the
~calx of zine likewife difengages it. |

A folution of alum boiled with filings of zinc is de-
compofed, and fome white vitriol is produced. The bafe
~of this falt, then, has lefs affinity with the vitriolic acid
than the calx of zinc has. This fa& is due to M. Pott.
We fhall have occafion to obferve it in feveral metallic
fubltances, ' :

The eflets of inflammable gas on zinc have not been
examined. 1 have only obferved, that plunged into this
gas, after fome time it acquired a blue and changeable
colour of the greatcft beauty; but I'have purfued this
alteration no farther, )

Zine does not appear capable of immediately combi-
ning with fulphur. Thefe two fubftances fufed toge-
ther, are fcparated without contra&ting any kind of
union; This phenomenon is fo much the more ﬁ.taﬁ:— 1

. . f
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feparately. We place its hiftory between that of the
femimetals and metals.
It was for a lnn% time believed that mercury canriot
lofe its fluidity. But the academicians of Peterfburgh
have proved the contrary. Thefe learned men took. ad.
vantage of the exceflive cold in the year 17 59; they allo
increafed the natural cold, by means of fnow and fu-
ming fpirit of nitre; and by this means brought the
mercury in Reaumur’s thermometer down to the 12 sth
degree, below o (2)., Obferving, that at this degree the
mercury no longer delcended, thefe gentlemen broke
the bulb of the glafs, and found the metallic fluid con-
gealed, forming a folid body, which bore compreflionwith
3 hammer. This experiment demonftrates, that mer-
cury, like all the other metallic fubftances, may become
concrete ; that it poflcfles then a certain degree of due-
tility. We do not know how far this laft property may
g0; becaufe, as foon as it lofes this great degree of cold,
it refumes its fluidity. M. Pallas, who has fucceeded in
congealing mercury by expofing it in the open air, and
towards the north, in the very cold country which he
inhabits, has obferved, that it then refembled foft tin;
that it might be beat out int na; that it was eafily
broken; and that its parte, brought near, united again.
This

i
o

(a) Later experiments have afcertained, with greater precifio
the degree of cold at which quickfilver congeals. In place of merely.
expofing 2 mercurial thermometer to cold, the mercury of whicﬂ
was both to congeal and indicate the degrees of its own contradtions
at one time, and thus to ferve two offices at once, the mercury to be
frozen was put into a {mall cylindrical veffel, to which the cold was
next applied. ﬁ; he advantage of this change was, to afford an op-
portunity of meafuring the cold of the furmundin% fluid mercury,

- when a piece which had been frozen was diffolving by heat. In this
fituation the mercury continues a confiderable time of the fame tem-
rature, and the furrounding fluid s very nearly equally cold with
what is folid. When the experiment is conduéted thus, the fpirit-
of-wine thermometer is found to fland at the 4oth degree below o
of Farenheit’s {cale ; a degree of cold which is indeed exceflively of
intenfe, but far inferior to what it was formerly {uppofed to be, from
the lefs accurate mode of making the trial,
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duced by the prefence of certain infeés which peretra-
ted the texture of this urﬁan* But this opinion has not
been generally adopted, a though feveral naturalifts have
defcribed the worm of the gall.

Mercury rubbed for fome time between the fingers
emits a flight particular odour. When very pure, and
when it is agitated, we fometimes obferve, and particu-
larly in the ot feafons, that it fhines with a very fen-
-fible phofphoric light: this phenomenon has been ob-
ferved in the mercury of the barometer by feveral na-
tural philofophers. If we plunge the hand into this me-
tallic fluid, we feel a cold, which would feem to fhow
that it is of a colder temperature than the atmofpheric
air; at the fame time, by plunging a thermometer int(ﬂ‘-
it, we are immediately convinced that it is of the fame
- temperature with the atmolphere.” This effeét, which
deccives us, and which entirely proceeds from our fen- .
fibility, fhould it depend on the enormous weight of -]
this metallic {fubftance? or rather on this, that it acce-
lerates the evaporation of the fluid which continually
iflues through the pores of the fkin? £

Mercury, divided by means of a rapid and continual
motion, as that of a mill wheel, gradually changes itfelf
into a very fine black powder, called @thigps per fe on
- account of its colour. In this experiment the mercury
fuffers no alteration; and by a flight heat, or trituration,
it may be made to aflume its ordinary fluidity and me
 tallic brilliancy. .

Mercury is not very abundant in nature: it is found
in the earth, either in a pure ftate, poflefled of all its
properties; or combined with fulphur and fome other
metallic matters ; then it i1s mineralized by thefe fub-
ftances. :

Flowing mercury is found in globules, or in confi- -
- derable mafles, in earths or in foft {tones; and molt fre-
quently it is interpofed in ores. It is generally with ful- =
hur that mercury is combined : then it forms a com-

pound known by the name of cinnabar. ~ This mineral =
fubftance

|
1
i
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- 3. Solid cinnabar, compaét, of a brown red, or of 2
. clear red. It is fometimes formed of leaves, |
4+ Red cinnabar, difpofed in firiz, upon a ftony
matrix, or upon folid cinnabar. It is fometimes
needled like cobalt. Sade Fiide |
5. Cinnabar in flowers, native vermilion. Thisisa
cinnabar of a red brilliancy, like fattin, which ad-
heres to different matrixes in the form of a very
fine powder: it is fometimes cryftallized in needles,
and then it much refembles the preceding. |
" State 3. Saline Mercury. .
1. Horned mercury, or mild native mercury. This
mineral was difcovered at Mufchel-Landiberg in
the duchy of Deux Ponts, It is generally depofi-
ted in an ore of iron mixed with earth, in the
form of prifmatic cryftals, with four fides, termina-
ted by three-fided pyramids. Its colour varies as:
~well as its tranlparency ; it is white, grey, or green=
‘ifh. M. Sage looked upon it as a true combina~
tion of mercury with marine acid, analogous ta
fweet mercury, with which he found it to have
much refemblance in form, infipidnefs, volatility
&ec. ' -
2. Dark horned mercury. This mineral is in irregu-
lar mafles, heavy and folid ; wedo not well know
its nature: the fire deeompofes it without addition,
~and difengages {rom it running mercury.
State 4. Mercury combined with the Metals. - Naturz
Amalgams. | .
There was found at Mufchel-Land{berg, an amalgam
of filver which contained one-third of mercury:
Hereafter, perhaps, this metallic fluid will be found
in mines united with other metals.
To know when an ore contains mercury, it is pound-"%
ed, and mixed with lime and the alkalis. It is laid on &3
a hot brick, and covered quite over with a veflel; the =
mercury is reduced into vapours, and is condenfed on ¥
the fides of the veflel. If we wifh to know the qua'_I:-
tity
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and reaches the fmall fupport. After the diftillation, alll
the aludels are carried into a fquare chamber to
empticd, and to rcunite the wmercury in a hollow
madcin the middle of this chamber, whofe bottom is
inclined, floping towards this finall holiow. .
M. de Juflieu has obferved, that the mines of cin-
nabar emitted no deftru@ive exhalation to vegetables,
and that the places around and above the mines of
Almaden were very fertile. He has likewife obferved
the working of this mine was not hurtful to the workers,
as had been fuppofed: that thofe who work in the
infide of the mines, as the flaves, are alone fubjett to
- fatal difeafes ; becaufe the fire, which they are forced
to kindle, volatilizes a portion of the mercury, and
they are continually immerfed in a mercurial vapour
~In the Memoirs of the Academy for the year 17765
M. Sage has deferibed the procefs which is employed
in the Palatinate for extraéting the mercury from cin-
nabar. = The furnace i3 a room containing 48 re-
torts of caft iron an inch thick, three feet niné
- inches long, and containing about 6o lib. of mata
ter. Thefe retorts are fixed to the furnace: we put
into it, with iron {fpoons, a mixture of three parts of the
mineral, well rubbed, with one of flacked lime: the
heat is raifed with peats, which are introduced into the
two extremities of the furnace ; the fides of which are
pierced with feveral holes, which increale the currents
of air, and make the fuel burn, The mercury is vo:
latilized by means of the reaction of the lime on the
fulphur ; it is colleéted in earthen receivers, adapted to
the retorts, and filled one-third with water. This ope
ration continues 1o or 11 hours. The mercury extralied
or revived from the cinnabar is very pure, and does nol
contain a heterogencous particle.  Very little is to b
found of this purity in commerce; all that which is fol¢
by the merchants is more or lefs mixed with lead or tin
it appears a little dull,,in place of being divided into
gL globulesz ¥
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we know the quantity of matter which adulterated the
mercury. ; '
- The extreme weight of mercury has made chemifts
believe that it contained a great quantity of the pure
earthy principle or vitrefiable earth : but, on the other
hand, this principle, when it predominates in bodies,
gives them folidity ; and mercury, on the contrary, is
very fufible: the earthy principle is eminently fixed,
and mercury is very volatile. Thefe qualities, which
- appear contrary, induced Beccher to admit in this fluid
a particular earth, which he called mercurial earth ; to
which he attributed its weight and volatility. According
to this chemift, then, mercury was a compound of thefe
three earths, the vitrefcent, the inflammable, and mercu-
rialearths. Noperfon has yet demonftrated the exiftence
of the laft in any body; and we ought to confider this opi-
nion only as an aflertion deftitute of proof. Mercury ap-
pears to us, like all the other metallic fubftances, a fimple 1
combuftible body, which never has been feparated into
different principles. With refpect to the vitrefcent earth,
whofe properties have been examined in the beginning
of this work, we think we cannot admif it in mercury
more than in the other metals, fince as yet no fimilar
principle has been feparated from it. Whdt Beccher
and Stahl gave this name to in mercury, and in the other
metallic fubftances, is nothing but a fimple earthy body,
as we have already faid in {peaking of the metallic calces
in general. | ;
Mercury, reduced into vapour, has a confiderable ex-
panfive force, and is capable of producing great explo-
fions, when it is clofe fhut up. M. Hellot related to the
academy, that a particular perfon being defirous to
fix mercury, put a certain quantity of it into an iron
pan, very well {fcldered : he put this pan into the mid-
dle of a ftrong fire ; but it was fcarce red, when the
mercury burit in pieces its covering with a confiderable
noife, and was entirely loft. M. Baumé, in his Experi-
mental Chemiftry, Vol. 11, p. 393, rclates a faét very
nearly
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Mercury is not changed by the air ; we only obferve,
that it is tarnithed by the molecules of duft which the
air carrics along with it ; and which, by being depofited
on its furface, diminifh its brilliancy. From this, mer-
cury has alfo been called the magnet of duft: bur it
appears that all bodies have this property, and that
it is only uncommonly pereeptible in ~this metal
from its brilliancy. In other refpects it is nowife al-
tered; and it is {ufficient to filtrate it through fhamoy
to feparate it from its impurities, and reftore all its
luftre.

Mercury does not appear to diffolve in water ; how-
ever, phyficians are in the practice of fufpending a rag
full of it in vermifuge ptifans during their ebullition.
Experience has alfo evinced the good effects of this
praftice. Lemery fays, that mercury does not lofe any |
of its weight in this decoction. It is probable, that
there iflues from mercury a principle, without doubt,
analogous to fmell, fo volatile and fubtle that its weight
cannot be known on account of its extreme tenuity :
it is this principle which communicates to water the an- |
thelmintic virtue. Mercury does not unite with the
earths more than the other metallic fubftances do: per- k
haps its red calx or precipitate per fz might be fixed
in glafles, and colour them, as we have obferved is done |
by the calx of arfenic. We do not know the action of

magnefia, lime, and the alkalis upon it *.

~ The vitriolic acid does not aét on this {ubftance, un- 1
lefs it is very concentrated. To make this folution, we |
put into ajglafs retort one part of mercury, and one and
d

* The fixed and volatile alkalis do not a&, or but infenfibly, on
mercury, in its metallic ftate ; butthey diffolve pretty eafily its pres
cipitates.  Thus when a folution of mercury, with more acid than
15 neceflary to diffolve it, is poured into an alkaline folution, the pre- -
cipitate, which is at firft formed ppon their admixture, will be prel'epl;- )
ly rediffolved, and will difappear. In this way a very large portion
of mercury may be diffolved by the volatile alkali. Applied alfo
to dry preparcd precipitates, the alkalis take up a confiderable
guantity. sl ' ;
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duced in clofe veflels. In order to obtain them pure, we
muft wath them feveral times with diftilled water.,

The nitrous acid is decompofed by mercury with the
greatelt rapidity. The folution is made in the cold, and
with more or lefs ativity, according to the ftate of the
acid. The ordinary aquafortis in commerce aéts on mer-
cury without emitting many red vapours : if we add a
little fuming {pirit of nitre, or heat the mixture, the ac-
tion becomes very rapid; a great quantity of nitrous
gas 1s difengaged ; and the mercury reduced into a calx
remains in folution. The liquor is greenifh, but lofes
that colour after fome time. By this procefs the nitrous
acid may be charged with a quantity of mercury equal
to its weight. M. Bergman, in his Differtation on the
Analyfis of Waters, has obferved, that the nitrous folu-
tions of mercury differ from one onother according tothe
manner in which they have been prepared : that which
has been made in the cold, and without the difengage-
ment of many red vapours, cannot be decompofed by
diftilled water. If we affift the folution by means of
heat, and if it has produced a great quantity of nitrous
gas, it will be precipitated by water, and cannot be em-
ployed again with certainty in the analyfis of waters, as
we fhall obferve in fpeaking of the mineral waters. I
think that this phenomenon is owing to the fame caufe
in the nitrous folution as in the vitriolic. The nitrous
acid, by means of heat, may be overcharged with calx 1
of mercury, and may keep it {ufpended. This kind of
folution with excefs of mercury, will be precipitated by
diftilled water, which changes the denfity of the liquor,
and diminifhes the adhefion of the calx to the mercu-
rial nitre : likewife the precipitate is a true turbith,
and which is very yellow, if we pour the overcharged
folution into warm water; but is white, when pour-
ed into cold water. We can inftantly give it colour
by wafhing it with hot water. As the folution contains
only mercurial nitre, without excefs of calx, when it has

been made in the cold, fince it cannot be impregnage];l :
I Wit ]
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ther in their form according to the ftate of the folye
tion, and according to the circumftances which accom-
pany Ehc ;:rg'{hlli.zati:né / By carefully obferving thefe
varteties, | have marked four very diftinét ki '

I fhall defcribe. 4 Yo

1. A folution made in the cold, gives, by a fponta-
neous evaporation of feveral months, very regular tranf-
parent cryftals. M. Romé de Lifle has very well de-
fined them : They are flat folids with four fides, formed
by the union of two three-fided pyramids, cut very }1
nearly at the bale, and truncated in the four angles which
- refult from the junétion of the pyramids. '

2, If we evaporate the fame folution made in the cold,
and allow it to cool, kinds of acute prifms, ftriated
obliquely lengthwife, are depofited in twenty-four hours,
~formed by the fucceflive application of {mall laminze
covering one another like tiles, which the botanifts call
zmbricatim, Upon an examination of thefe fhapelefs
prifms, near their beginning, I faw that the laminz which
conftitute them are folids with four facets, refembling
the cryftals we obtain by fpontaneous evaporation, but
{maller and more irregular.

2. 1f we make a nitrous folution by means of a gentle
and well conduéted heat, it furnifhes, by cooling, cry-
{tals in flat needles, very long and acute, {triated length-
wile, Thefe are got moit frequently, and have been
defcribed by the moft of chemilts, efpecially Macquer,
Rouelle, Baumé, &c,

4. Laltly, if we apply more heat to this folution, and
it becomes liable to be decompoled by the addition of
water, it generally turns into a white and fhapelefs mafs,
refembling the vitriolic.  In this circumftance 1 have
fometimes had a confufed mafs in needles, very {mall
and long like fartin, flexible, and which followed the
motion of the liquor: they were exaétly fimilar to the
brilliant and argentine dendrites which I have feveral
times {een on the fides of the bottles in which I have
kept the terra foliata tartari. 3

L]
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This experiment having been made with the utmoft
precifion by M. Lavoifier, it led him to demonftrate the
compofition of the nitrous acid, as we have faid in the
hiftory of that ‘acid. -
Mercurial nitre becomes yellowith by the air, and is de-
compofed very flowly : it is very foluble in diftilled wa-
ter; more fo in warm than in cold water, and cryftali-
zes by cooling. When we diffolve this falt in water;
a portion precipitates without diffolving, and is yel-
lowifh : M. Monnet calls this #nitrous turbith; and he
- obferves, that a great quantity of it may be obtained by
wafhing a nitrous mercurial mafs evaporated to dry-
nefs, fuch as that which is made into red precipitatesy
If we want to diffolve the mercurial nitre entirely, we ™
muit make ufe of diftilled water, into which aquafortis
fhould be put till the precipitate. difappear. I have ob-
ferved, that when boiling water is poured on very pure
mercurial nitre, it turns yellow inftantly, and gives ni-
trous turbeth of a deeper colour; and which expofed to
the fire becomes red much more quickly than that
which is made with the vitriolic acid. In general, nie
trous turbeth is more calcined than the vitriolic; owing,
as we have already obferved of the other cembulftible {ub-
ftances, to the nitrous acid containing more air than the
vitriolic, and the air appearing to have a much weaker
adhefion to the nitrous gas in the nitrous acid, tharrit
feems to have to the fulphur in the vitriolic: For this
reafon the nitrous acid is'‘more eafily decompofed than
oil of vitriol. ' ]
Terra ponderofa, magnefia, lime,and the alkalis, de-
compofe mercurial nitre, precipitating the metal in the
form of a calx. The precipitates vary in colour, weight,
and quantity, according to the ftate of the folution. =
The cauftic fixed alkalis form a yellow precipitate, more
or lefs brown, or of a brick colour, according to their -
caufticity. The volatile alkali ‘precipitates, in a grey
flaty colour, the nitrous mercurial folution when ina

proper {tate, that is, in which it cannot be dtcnmpafgd .
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ted in the form of a white coagulum, called white pres
apitate. 'I'he marine falts, with alkaline or faline-earthy
bafes, abfolutely produce the fame effeét; and befides
form neutral falts, differing according to their bafe.
But it is of importance to obferve, upon the fubjeét of
this operation, that the precipitate may be found in two
different {lates, according to the nature of the nitrous
folution, and according to the quantity of marine falt
employed : and indeed M. Monnet has obferved, that
if we take a weak folution of mercury, and mix it with
a ftrong folution of marine falt, the falt which is preci-
pitated contains only the quantity of mercury neceflary
for faturation ; and that it we ufe a {trong nitrous folu-
tion of this metal with an unfaturated folution of marine
falt, the precipitate is formed of marit%acid with the
greateft poflible quantity of mercury. Now, it will be
prefently oblerved, that thele two combinations whofe
refpective quantities of metal and acid vary, greatly differ
from one another : the marine acid alfo has more affinity |
with mercury.than the vitriolic acid has ; and occafions,
in the folutions of mercury in the vitriolic acid, the fame
precipitates as in the nitrous folutions of mercury. The
compound of marine acid and mercury may be in two
{tates, as. we have faid already, according to the quan-
tity of metal it contains: the two ftates are, corrofive
fublimate and {weet mercury. .
Corrofive fublimate may be prepared by feveral pro-
cefles : for the moft part we mix equal parts of mer~
curial nitre dried, decrepitated marine falt, and mar-
tial vitriol calcined to whitenefs ; we put this mixture
into a matrafs, two-thirds of the capacity of which
ought to remain empty : this veflel is put into a fand
bath, and gradually heated till its bottom be a da.r];-T
red. The acid of the vitriol difengages that of the ma-
rine falt. This lalt decompofes the mercurial nitre,
and {ublimes with the mercury in the form of flat and
pointed cryftals, which line the upper part of the ma-
trafs, The nitrous acid is diffipated ; the rcﬁduumclla?
fﬂ -
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mains applied to them for any time, it corrodes them,
and forms efchars: it is alfo one of the moft violent
poifons we know. This caufticity of corrofive fubli-
miate feems fo depend on the ftate of the mercury in
this falt; as M. Macquer has very ingenioufly explained.
It cannot be attributed to the marine acid, as fome have
thought, fince this acid is not fuperabundant in the
fublimate : the mercury is in more than triple the quan-
tity of the marine acid. Moreover, this falt renders the
fyrup of violets green rather than red, according to the
obfervation of M. Rouelle. Befides, the tafte of corro-
five fublimate is much ftronger than that of the marine
acid : for we can take a gros of {pirit of falt, diluted'in
water, with. impunity ; whillt fome grains of corrofive ©
fublimate diffolved in the fame quantity. of water would |
undoubtedly be a poifon. M. Baumé thought that this
extreme talte dépended entirely on the combination o
the two fubftances of this compound: and hence he *
drew the great proofs of the law of affinity, which efta< |
blithes, that compounds have new properties, and very

different from thofe of the component parts.
‘Corrofive fublimate is not f{enfibly altered by the ©
light. Heat volatilizes it, and makes it undergo a femi--
vitrification. If it is heated ftrongly, and in thefree air, it
is diffipated in a white fume ; the effets of which on the ©
animal ceconomy are very powerful and dangerous.
Heated flowly, and by degrees, it fublimes in a cryftal-
line and regular form. Its cryftals are prifms, fo com
prefled, that it is impoflible to determine the number
‘of fides. They are terminated by very acute tops: and
they are juftly compared to the laminz of a dagger, =
fcattered on one another. Fire cannot decompofe this =
falt : it fuffers no alteration from the air. It diffolves ¥
‘in nineteen parts of water, and cryftallizes by evapora-
tion into prifms flattened, and very acute at their ex=
tremities, like thofe obtained by fublimation. The
fpontaneous evaporation of its folution produced to M.
Bucquet oblique angled parallelopipeds, whofe c%:,:':s'
' mi >
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pofes it, like all the other folutions of mercury : there is
inftantly formed a black precipitate, which refalts from
the combination of the fulphur with the mercury. The
molt part of the femimetals which we have examined,
are capable of decompofing this falt ; and each of thefe
decompofitions prelent particular phenomena, which
merit an accurate éxamination. 1
If two parts of corrofive fublimate are diftilled with

a gentle heat with one part of regulus or calx of arfe-
nic, matter paffes over into the receiver of the confift- 4
ence of oil, tranfparent, but which condenfes very foon
into a kind of white jelly, called corrofive oil, or butter of
arfenic. If we continue the heat when the butter is
over, we obtain flowing mercury ; and by this procefs
we can difcover the exa& principles of corrofive {ubli-
mate. ‘The butter of arfenic is not capable of cryftal-
lizing ; it fules with a gentle heat ; it has fo cauftica
tafte, that it inftantly deftroys our organs. It diffolves
in water, which in part decompofes it : we are ignorant
of its other properties. The effelts of cobalt, nickel,
and manganefe, on corrofive fublimate, have not been
examined. As for bifmuth, regulus of antimeny, and
zine, thefe three femimetals decompofe it very well.
By diftilling two parts of fublimate, and one of bifmuth,
we obtain a thick fluid fubftance that congeals into a
mafs as if grealy, which fufes with heat, and is precipi-
tated by copious wathing ; in a word, a true butter of
bifmuth. Poli, who publifhed this experiment in the
Hiftory of the Academy for the year 1713, fays, that by
fubliming this butter feveral times, there remains in the
veflel a matter of the colour of oriental pearls, very foft
to the touch, and as if gluey ; helikewife propofes it for
painting. If 12 ounces of regulus of antimony, and two
ounds of corrofive fublimate, are mixed accurately, a
eat is occaficned, which proves a violent action between
thefe two bodies. If this mixture is diftilled with a
gentle fire, we obtain a thick liquor, which fixes in t.hﬂ
receiver, often even in the neck of the retort, in a wh:;e
{ mais, .
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I
in part, and the greateft portion is decompofed by this
fluid. When butter of antimony is thrown info diltilled
water, a very copious 'precipitate inftantly falls down,
which is called emetic powder, or powder of Algarath,’
from the name of a phyfician who employed it as a me-
d'li:]'.,.nﬂ. It has alfo been improperly called mercurius
vit@, This precipitate is a calx of antimony, which is
violently purgative and emetic; and even in a very
fmall dofe, as in that of three or four grains. To get it
very pure, we mult wafh it feveral times in diftilled wa-
ter. By thefe properties it differs from the other calces
of this femimetal, which have no very powerful action
on the animal ceconomy, A portion of this calx remains
in folution in the water employed to wafh the butter of
antimony, by means of the acid which this fluid con-
tains. We are certain of this fadt, by pouring a litile
alkali into it. There is formed a very copious white
precipitate, which is nothing but the excefs of this calx
with which the butter of antimony is charged, that gives
it the property of being decompofed by water, as well
as that of turning into a folid mafs. The butter of an-
umony diflolyes with heat and efferveflcence in the ni-
trous acid. . In this folution a great quantity of nitrous
gas is difengaged, which excites a confiderable motion |
in the mixture. The butter of antimony difappears, and
the liquor is of a reddifh yellow. It is a folution of calx j

of antimony in aqua regia. It very foon depofites the
calx of antimony in the form of a powder, and even of
a_black magma. If we evaporate to drynels the fo-
lution of butter of antimony in the nitrous acid, as foon
as it 1s done we obrain a very white calx : it is again
mixed with its own weight of the fame acid, which we
evaporate afrefh : we mix a third time this powder with
the fame quantity of nitrous acid, which we evaporate
to drynefs ; we calcine it in a crucible, which we keep
red about half an hour, and then leave it to cool. The
calx which we get is white above and red below; we
mix thele two portions together, which form a prepara-
tion
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from corrofive fublimate in its almoft perfeét infolubili-
ty, inits infipidity, and in its eryftalline form. The cry-
ftals obtained by a flow fublimation are three-fided
prifms, terminated by pyramids with four fides. Fre-
quently two three-fided pyramids, very elongated, are
united at their bafes, and form very acute otagons.
The procels we have jult now defcribed, for the prepa-
ration of {weet mercury, has feveral inconveniences.
The trituration of corrofive fublimate with flowing mer-
cury, till the metal be extinguifhed, is very tediousand
difficult : a very fine acrid powder rifes, againft which
we are obliged to defend ourfelves by covering the nofe
and the mouth with a napkin. Mercury is never ex-
atly extinguifhed in a mortar: the fublimations are
very flow. M. Banmé advifed pouring a little water on
the fubftances which we triturate. This fluid accele-
rates the trituration, and prevents the rifing of the
powder. He alfo made ufe of porphyrization, which
greatly facilitates the extinétion of the mercury. Laltly,
in order to be fure of having a fweet mercury, entirely
free of {ublimate, Zwelfer, Cartheuzer, and Baumé, have
have propofed to pour on the fweet mercury, once fub-
limed, fome hot water to diffolve the fublimate, and to
dry the portion of mercury, which is then found very
gentle. M. Cornette, to fhun the vola jlifation of the
fublimate with the mercury, propofed Jing the preci-
pitate of mercurial nitre by the volatile” alkali, which
unites much better with the corrofive {ublimate than
flowing mercury : but this precipitate not being fo pure
as crude mercury, we cannot be fo certain about the
preparation, into which its enters. M. Bailleau, an a-
pothecary at Paris, communicated to the Royal So-
- ciety of Medicine, a procefs for the preparation of
fweet mercury, without having any accidents to fear,
which might render the preparation I:al?le to danger.
The procefs confifts in forming a palte with th:: corro-
five fublimate and water, and in triturating it with flow-

i“g mercury, Half an hour’s trituration fufﬁc&g toex-
o tinguifh

T A
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medicine called panacea of mercury, and prepared by
fubliming fweet mercury nine times, {o far from bein
{weetened by thele operations, as the moft part of che-
mifls and phyficians have thought, does not differ at
all from fweet mercury. This laft affertion is the
more true, fince in every fublimation it is neceffary to
feparate a white powder, which is firft raifed, and is on- j
ly fome corrofive fublimate. In the preparation of fweet
mercury, itis neceffary to obferve, that there remains in }
the vials a reddith powder : it is a calx of iron, arifing
from the vitriol of iron, which is ufed in commerce to
fublime the corrofive: a portion of this calx is raifed
with this falt in the fublimation : frequently allo there
are found bits of glafs which have been carried over by
the corrofive fublimate in vapour.. Thefe are the -moft
interefting properties of this neutral falt: let us refume
the examination of thofe of mercury, which are as yet
not known to us *. et - '

Se-

- % As fweet mercury is a medicine much employed in pra&ice,
~and troublefome to prepare in the common way, it may be sgree-
able to infert a procefs, which has lately been recommended by Mr
Scheele of Sweden, 2s it is calier and more expeditions. The pro-
cefs is to mix a folution of mercury in nitrous acid with a folution
of common falt in water. Equal parts of quickfilver and pure aqua-
fortis are mixed together in a long-necked matrafs, which is to be
placed in a fand bath: the heat is raifed wll it nearly boil, and =
kept fo three or four hours, and then icis made to boil for about
‘twenty minutes. In this ftate it 18 poured into the folution of falt, &
which is alfo at a boiling heat, care being taken to keep the mix-
ture in conftant motion till the whole addition be made. After the
precipitate fettles, the clear liquor 13 to be decanted off, and the pre- ¥
cipitate wafhed with hot water till the water comes off taltelels. 3
The proportion of the ingredients is, '
Aquafortis, and Common falt, three parts
Mercury, of each four parts Water forty parts.
The precipitate, prepared according to this procefs, poflefles all the
yroperties of the beft {weet mercury. It is perfe@ly infipid. Whean
Fublimed, the {ublimate which arifes firft fhows no marks of a cor- =
rofive qnality. When the precipitate is mixed with fome frefh quick-
filver, there is none of the quickfilver taken up, which would be the =
cale if any corrofive fublimate were contained in the precipitate. ah!t :
\ [+
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ford precipitates very different from thofe produced by
the fame [alts when pure and cauftic *,

Mercury does not feem capable of altering fal am-
moniac by diltillation. M. Bucquet, who made this ex-
periment, obferved that two parts of mercury were not
properly extinguifhed in one of fal ammoniac ; and that
this mixture did not give over any volatile alkali by di-
ftillation, M. le Compte de Garaye, however, had pre-
pared with thele two fubftances a medicine, which he
called #inélure of mercury. M. Maquer, who has exa-
mined his procefs, Academy of Sciences, An. 1755,
‘P- 28. found it entirely conformable to what he had ad-
vanced. The procefs confifts in triturating in a marble
mortar one oufice of flowing mercury with four of fal
ammoniac ; in moiftening the mixture with a little wa-
ter, till the mercury be properly extinguithed ; in lea-
ving it expofed to the air for five or fix weeks, taking
care to agitate it from time to time: after that, it is tri-
turated afrefh, put into a matrafs, and laid on a fand
bath, with fome good fpirit of wine, which thould fwim
above the powder to about the height of two fingers:
the fpirit of wine is made to boil gently. The fpirit of
wine is coloured yellow, and contains fome mercury,as
it whitens a plate of copper. It feems, that in this expe-
riment, the volatile alkali is gradually difengaged by the
mercury ; that fome fal alembroth is formed, a part of
which is diffolved by the ipirit of wine ; and that the

dif-

* The vegetable acids have no power to diffolve mercury in its
crude {tate, from the fmall difpofition they fhow to attack phle-
gilton. But when the mercury has been calcined by long expofure
to heat, they will then a& upon it ; and ftill more fo if the mercury
has been previoufly diffolved in nitrons acid, and precipitated by
means of an alkali. A folution may allo be made by the interven-
tion of a double eletive attra&ion : if fome divretic falt and mercu-
rial nitre, both diffolved in water, be mixed together, the alkali
unites with the nitrous acid, and leaves the vegetable acid to unite
with the mercury.  This new compound is not very foluble in wa-
ter. It was once much employed in medicine under the name of
Reyfer’s pitl ; but the preparation is not fo much valued now; and is
rather falling into difufe,
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When they are heated with this fubftance in a retort;
in the proportion of ‘two parts of cinnabar to one of
thefe falts, we obtain flowing mercury, and the reii-
duum is fome liver of {fulphur. M. Baumé knew alfo
that this decompolition took place in the moilt way, by
boiling fome cinnabar, ground, in the folution of fixed
vegetable alkalis. It thould be remarked, that he ufed
only the mild alkali. Several femimetals, fuch as co-
balt, bifmuth, regulus of antimony, likewife have the
property of detaching the fulphur from the mercury. It
has been aflerted, that almoft all the metals, lead, tin,
iron, copper, and filver, too, have more affinity with
fulphur than mercury has, and decompole cinnabar:
they may then be employed indifcriminately to fepa-
parate the mércury of this compound. The metallic
fluid obtained by this procefs is perfetly pure: it gets
the name of mercury revived from cinnabar.

Mercury inftantly decompofes the livers of fulphurs

but it produces different phenomena, according to the
nature of thefe compounds, It forms an athiops with

the alkaline liver of fulphur. This =cthiops becomes

red in a few years. With the volatile liver of fulphur,
oor fuming liquor of Boyle, it very readily changes to an
zthiops ; and in a few hours, or at moft a in few days,
this wthiops puts on a {hining red colour, and produces
a pretty cinnabar. Turbith mineral, precipitate per Je,
red precipitate, and all the calces precipitated from
mercurial folutions by the alkalis, more or lefs readily
exhibit the fame phenomenon with the fuming liquor
of Boyle. This phenomenon is alfo occafioned by
pouring this liquor into the mercurial folutions, and by
expofing the black precipitate refulting from thele
mixtures to a new quantity of volatile liver of ful-

phur. '
We do not know the adion of mercury on the regu-
lus of arfenic. Cobalt does not unite with it. Mer-

cury very eafily diffolves bifmuth, which combines with

it in all proportions. There arifes from this combina-

1 fion
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quires great prudence to manage. Sweet mercury hag
been given in the dofe of twelve or fifteen grains as a
a%rgatwc, I:Hd :in that of three or four as an alterant.

e aqua phagedeanica is ufed in furgery for eatin
proud fleth, &e. o o

5: ‘Sedative mercurial falt has been fuccefsfully em-
ployed in venereal complaints by M. Chauffier, junior
of the academy of Dijon.  Journal de Phyfic, tom. vi.
page 261. and tom. ix, page 348.

6. M. Nicolas, phyfician at Grenoble, has announ-
ced to the Royal Society of Medicine, the good effeéts
of mercury diffolved by fixed air, in the fame com-
plaints ; bur has not defleribed the procefs for the pre~ |
paration of this medicine. "

7. Cinnabar is locked upon as an antifpafmodic and
anodyne : it makes a part of the pulvis temperans of
Stahl, which is prepared, according to the Paris Phar-
macopceia, by accurately mixing three gros of vitrio- éi
lated tartar and nitre with two feruples of a:tificial
cinnabar. The fick are likewile expofed to the vapour
of cinnabar ; and hence a method of treating venereal:
eomplaints by fumigation. ‘)

All the mercurial preparations that are given fnwﬁrd-aj
ly, anfwer many other cafes befides venereal ones; fuch:
as almoft all the cutaneous difeafes, the fcrophula, lym-
phatic obftrutions, &c. We cannot, however, but
obflerve, that thefe medicines, and particularly the fa«
line preparations of mercury, fhould be employed by
{killed and wary phyficians; “and it endangers the
health, and even the life of mankind, that the mercus
rial remedies are'in the hands of fo great a number of |
perfons who are deftitute of the greatelt part of the
knowledge, neceffary to their adminifiration, not only
with fuccels, but even without danger. 'We have been
more than once witnefles of the unhappy effeéts of thefe®
preparations, occafioned by the unikilfulnefs of thofe:
who had employed them, with the aflurance which gi::

nerally
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, aﬂ'dia;mblag'e' of prifms or needles adhering Idng.'imdi-;']-

nally. {,

~ Moft mineralogifts are ftill doubtful of the exiftence:
of native tin. However, fome authors aflure us, that
it has been found in Saxony, Bohemia, and at Malacca..
It is {trongly afferted alfo, that it is found in the mines
of Cornwall: and M. Sage has defcribed a fpecimen of
this tin which was given him by M. Wolfe a Londen
_chemift. This piece is grey and brilliant in its fracture ;
when beat on the anvil, it forms brilliant and flexible
plates of tin. It is more common to find tin in the {tate’
of a white calx, heavy, opaque, and cryflallized in oc-
tagons, or pyramids with four fides. Its texture is la-
minated and fparry. M. Bucquet confidered it as a!
true {par of tin. M. Sage is of opinion, that thefe cry-
Atals are minerallized by the marine acid: perhaps they
are, like the fparry iron, a combination of the calx of tin
with fixed air. -This white tin has been ranked among |
the number of iron ores by M. Cronftedt. The name
of tin ores bas been given efpecially to the matters of
a very deep red, violet, or black colour, and of a more
- confiderable weight than that of all the other mineral
fubftances. Thefe ores in their colour and form greatly
- refemble fhirl, but differ from it in their weight and opa
city. They are fometimes cryftallized in irregular cubes,
and form groups, difperfed in a matrix of quartz or of
fufible fpar. They are frequently in mafles without any
" eryftallization.  Almoft afl the naturalifts are ag.rect.:l_l
confidering the coloured ores of tin as combinations
~with arfenic ; and they aferibe their enormous weigh
to the abfence of fulphur. M. Sage thinks that they
contain no arfenic at all ; and fays, that they have ng
need of being roafted, unlefs they contain arfenical py:
rites, which is very common. No tin ores are found in
“France. However, M. Baumé alleges that they migh
be found about Alengon, and in fome villages of Bre-
tagne ; becaufe rock cryftals are found there, which

feem to be celoured by this metal. The cnunt]:i |
where
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lofs, by ufing two large pieces of charred linden or ha.
zel wood. One of them has a cavity ferving for a cru-
cible, into which the ore of tin is put along with the
pitch ; the other is pierced with a fmall hole, in order
to give iflue to the vapours, and is laid upon the other
for a cover; they are kept together with an iron-wire, -
care being taken to lute the joinings. A fire is applied
to them before the chimney of a forge, and coals ap-
plied round them. As foon asa pretty ftrong fire has
been raifed, that the tin might have been fuled, the coals
are extinguithed with water, and the tin is foundina
button. T . 4
The great works of tin refemble the preceding ope-
ration. There is frequently a neceflity of kindling
wood fires in the mine, in order to calcine and foften
the matrix, which is very hard : thefe fires difengage |
very dangerous vapours. This procefs is employed in
the mountains of Geyer. At other times the ores
of tin are found in fand, at a fmall depth, as at Eiben-
ftock. The pounded ore is walhed in veflels with
fmall linen partitions, deftined to retain the metallic
parts. - It is roalted in reverberating furnaces, to which
a horizontal chimney is joined to collect the fulphur and
arfenic. It is then fufed in the air-furnace, and run into
moulds, in order to be reduced into pigs. ln Germany
and England the ores of tin are treated in nearly the
fame way. In this laft country this metal is alloyed
with lead and copper, according to Geofiroy, and none
of it is exported pure. From England, likewife, a tin
comes, like ftalactites, called tears of tin, which are fup
pofed to be very pure ; but Meflrs Bayen and Charlard
" affert that they fometimes contain copper. The pure
of all is that which comes from Malacca and Banca. The
firlt has been run into moulds, which have given it the
form of a truncated quadrangular pyramid, with a fmall
border at its bale ; it is called tin in bats or fandiffes.
Every ingot weighs about a pgund. ‘Ihe fecond is in
" oblong ingots, from 45 to go pounds, Thefe two kinds
ot













- 400 LECTURESION

red nitrous gas is difengaged with a prodigious vivacity.
I have alfo obferved that this combination was one of
the moft advantageous means of obtaining inftantly a
great deal of this gas. The tin is reduced into a white
powder, or into a calx; which M, Macquer in vain en-
deavoured to reduce : it feems from this, that the me-
tal is overcharged with air, The nitrous acid retains
only very little in folution ; and when the folution is
evaporated to obtain the cryltals of nitre of tin, that
which was diffolved is very foon precipitated, and the
acid remains almoft pure. M. Bucquet, in his Intro-
duction to the Study of the Mineral Kingdom, fays, that
. from this folution a nitre of tin may be obtained very
deliquefcent, the form of which he has not determined.
He likewife affures us, that in wathing the calx of tin
produced by the decompofition of the nitrous acid, the
water diffolves a little nitre of tin, which we may obtain
by evaporation. The nitrous acid, when very much
diluted with water, keeps more of the tin diflolved ; but
it allows this calx to precipitate, either by {tanding or
by heat. M. Bayen and M. Charlard, in their excellent
vefearches on tin, have difcovered, that when the nitrous .
acid is charged with all the tin it can calcine, to that
degree that the acid is thick and incapable of ating on
a new addition, we obtain, by wafhing this mafs with a -
great quantity of diftilled water, and evaporating this ley =
to drynels, a falt, ftanno-nitrofus, which detonates alcfne 4
in a well-heated pot, and which burns with a thick
white flame like that of phofphorus. The calx of tin
well wathed, gives, by exficcation, a femi-tran{parent 3
mafs refembling fhells. This fal ftanno-nitrofus, di- &
ftilled in a retort, bubbles up, and at once fils the re-
_ ceiver with a thick and white vapour with a nitrous
odour. .
The fuming marine acid acts well upon tin: th:e tin -
diffolves by a gentle heat, and even in the cold = it m-~
ftantly lofes its colour and property of fuming. The

very {light effervefcence which takes place on this com- -
\ bination
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tin, and a fuming liquor fimilar to that of Libavius; of i
which we fhall fpeak afterwards. This faét agrees with
what M. Macquer obferved of a folution of tin in the
marine acid, which almoft wholly cryftallized during
the winter, and again became fluid in the fummer: a
- property which is likewife found in the butter of tin, as
~ fhall be taken notice of. - This illuftrious chemift has
alfo obferved, that in a few years this {olution afforded a
white depofition. ~The combination of the marine acid
and tin gives a much more copious precipitate than the
other folutions do with the alkalis and lime : the alka-
lis re-diffolve a part of the precipitated calx, and become
of a yellow brown colour. M. Bayen and Charlard, by
diflolving the Englifh tin in large pigs, and all the
impure tin in general in the marine acid, have difco-
vered fome regulus of arfenic in this femimeral. When
it contains any of (it, in proportion as the acid alts on
the tin, the metal afflumes a black colour ; and when it
is entirely diflolved, there remains a blackith powder,
which is fome arlenic, either puré, or united with a little
copper.  Therefore, this acid may be employed to de-
“tet the prefence and the quantity of regulus of arfenic
which tin contains. |

Aqua regia, made with two parts of nitrous, and one
of marine acid, combines with tin with effervelcence.
A brifk heat is excited, which it is neceflary to dimi-
nifh, by putting the mixture into cold water. In order to
make a durable folution of tin inaquaregia, we muft be
. cautious to add the metal only by degrees, and wait till
the firft addition be entirely diffolved: if we put it in
all at once, a great part of it will be calcined. In this
manner aqua regia may be impregnated with half its
weight of tin. 'This folution 1s of 2 reddifh brown : it
has only a fmall tafte ; it forms often in a few minutes a
‘gelly, moveablc and vifcous like a refin. Inafew days
this fubffance becomes more {olid, and may be cut like
a folid animal gelly. It is tranfparent, of a clear colour;

fometimes the colour is more deep. Some portions
exhibit
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The detonation of this metal with nitre is very rapid.
To do this we fufe and redden it obfcurely in a crucible :
and upon it we project fome very dry nitre in powder.
A white and brilliant flame is produced. When by a
farther addition there is no detonation, the tin is en-
tirely calcined. The white powder remaining contains
{ome alkali, rendered cauftic by the aétion of the calx
of tin, which is even combined with a certain quantity
of it. After it is wafhed, the tin may be precipitated by
an acid. If the grey calx of tin fufes with the nitre, as
Geoffroy has obferved, it is becaufe it ftill contains fome
. tin, which is only much divided : for by taking a per-
fet calx of this metal, as, for inftance, that which has
. been for a long time heated, and which is very white,
or rather that formed by the acids, we do not obferve
the fame phenomenon. -

- Tin very readily decompofes fal ammoniac: fome
volatile very cauftic alkali is difengaged in the {tate of
a gas. M. Bucquet, who made experiments refpecting
the decompofition of fal ammoniac by means of the
metallic fubftances and their calxes, obferves, that
much inflammable gas is extricated by the realtion of
the tin on the marine acid. According to the experi-
ments of this learned chemift, the metals decompole
this falt in confequence of the ation which the marine
acid has upon them. As we have feen that the marine
acid has a great affinity with tin, we may hence con-
clude, that the theory given by M. Bucquet is very
fatisfattory, and quite agreeable to faits. Glauber had
announced, that his fecret ammoniacal falt was decom-
pofed by tin ; but this decompofition is not completed,
according to M. Pott, who repeated Glauber’s experi-
ments ; undoubtedly becaufe the vitriolic acid has lefs

affinity with tin than the marine acid has. =M. BUC‘]‘L{F':
‘ allo

water, was found fufficiently ftrong to anfwer the purpofe. M. Mar.
grraaf, being fatisfied of the fact, did not t_mublc‘hlmfc]f with ﬂ_ud;w
ing the propertic of this folution; fo thatit remains as yet unkfdown
to us.
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- Mercury diffolves tin with great facility, and in all
proportions. T'o make this combination, we pour the
mercury upon fufed rin. The amalgam refulting dif-
fers in folidity according to the proportions of thele two
metallic fubftances. There was formerly made, with
four parts of tin and one of mercury, an amalgam
which was run into balls, and which became {olid by
cooling. Thefe balls were fufpended in water to purify
it. As the water was likewile made to boil, it was up-
on the ebullition only that the precipitation of the fo-
reign matters which altered it, depended. The amal-
gam of tin is fufceptible of cryftallifing. It forms {mall
fquare cryftals, as M. Daubenton obferved upon the
amalgam of tin which he employed to fhut up fome
glafs-veflels in the king’s garden.

M. Sage fays, that thefe cryftals are grey, brilliant, in_
leafy laminae, made thin towards their fides, and lea-
ving between them polygonal cavitics. Tin has more
affinity with the marine acid than mercury has, and de-
~ compofes corrofive fublimate. To effect this decompo-
fition, we divide the tin by means of a fmall portion of
mercury ¢ we triturate three equal parts of this amalgam.
and corrofive fublimate, and diftil this mixture in a
glafs retort with a gentle heat. At firft there pafles.
over a colourlefs liquor, and then with a kind of explo-.
fion a white thick vapour rifes, which lines the fides
of the receiver with a very flender cruft. This vapour
condenfes into a tranfparent liquor, which emits a thick,,
white, and very copious fume, and which has received
the name of fuming liguor of Libavius. It is a combi-.
nation of the marine acid with tin, in which the acid.
feems to be more abundant than the calx of tin. This:
liquor, contained in' a vial, difcovers no vapours. Al
certain quantity, however, is difengaged, which depo--
fites the calx of tin in néedle-like cryftals upon the:
upper part of the vial, and the extremity of the neck is:
fourd to be completely fhut up ina few minutes. There:
is alfo precipitated a little calx at the bottom of the li=-
quor in the form of irregular leaves, It has a very pe=

..nctratmg



















| 1 &l i
! . 7 - [







506 LECGTURES O:N

tal. Such is that of the mines of Pompéan in
Bretagne.
5. Galena in fmall grains; fo called, becaufe it
prefents 2 very compact grain: it is very rich in
{ilver, and is found along with the preceding,
In general, all the galenas contain filver. There
are few, except that of Carinthia, which are
found not to contain fome of it. But it has been,
obferved, that the galena, whole facets or grains
were [malleft, yielded the greateft quantity of it.
v It feems that the filver being in fome meafure a
body foreign to the combination of the galena,
deranges the regular cryftallization of this ore.

6. Galena, ftriated, or like antimony: it feems
mafly externally; but its fracture exhibits flat
and brilliant needles like thole of antimony.

7. Galena cryftallized like fparry lead, in hexago-
nal prifms or cylindrical columns. Like the pre-
ceding, it is found in the mines of Huelgoat in
T.ow Bretagne. It is not rich in filver; and
feems to be only fome fparry lead, which has been
mineralized without bhaving fuffered any altera-
tion of form. And indeed there are fometimes
obferved upon the fame piece cryftals of pure
{parry lead, entirely covered with a very fine ga-
lena; others which are abfolutely changed into
galena, even in the inner part of their prifms.
M. Romé de Lifle poflefles feveral of this kind.
In my cabinet I have a fpecimen of a white ore of
lead, whofe bafe of the prifms is abfolutely in
the ftate of galena, and demonftrates the change
which I mention. wrini

Galena is found frequently placed between two bor-
ders of black ochry quartz, which contains a great deal
of filver, though this metal is not apparent In it M.le
Chevalicr de Dolomieu, who has the ment of this ob-
fervation, prefumes, that the lecad was at firft mixed
with the filver ; but that water having carried along

this imperfedt metal, left the fine metal in the matrIi:;.
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taining filver, it is pounded at the f{tamping-mill ; it is
wathed with great care upon tables, and carried to an
air-furnace ; or it is roafted at firlt by means of 2 gentle
heat, and then is fufed by augmenting the fire.” The
fufed lead is got out of the furnace by a hole, which
correfponds with one of the fides of its cavity, and
which has been.fhut up with clay. The lead is mould-
ed in pigs, and called enriched lead. It contains fome
filver. To free it from this metal, the enriched lead is
carried into another furnace, the bottom of which is
covered with well-wafhed, fifted, and beat cinders. At
one of the fides of the cavity of this furnace two large
bellows are placed, in oppofite directions, to which there
are two furrows, for the defcent of the litharge. When
the furnace is heated, the lead is calcined; a part eva-
porates, and fublimes into the fmall chimneys, which are
above the ways of the litharge: another parr is abforb-
ed by the floor of the fturnace ; a third portion, and it
is the moft confiderable, is calcined, and even vitrefied,
in part: it gets the name of /itharge: it is driven out-
of the furnace by means of the bellows, which likewife
facilitate the vitrification of the lead by the quantity of
air which they pour upon this metal in fufion. When
the litharge has been calcined by a moderate fire, it is
in a red fcaly powder : it is called vendible lead, becaufe
it is fold in this ftate; or litharge of gold, on account of
its colour. If the litharge has undergone a ftronger
heat, it is more advanced towards vitrification, and of
a pale colour: it is then called /itharge of filver. At lalt,
when the furnace is heated ftrongly, the litharge rifes
moft completely, and flows in the form of irregular {ta-
latites : this is what is called pure litharge. “When the
operation is ended, in the furnace there remains: fome
filver, which was contained in the lead. This filver re-
quires to be refined, but in fmall maffes, in order that
it may be deprived of the lead which it retains.
The lead which has been calcined by the refining is
then fufed acrofs coals; and it contains but a few atoms

of filver. It is run down in pigs, and may :fterwarlcai:
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