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SALINE SUBSTANCES. 77

falt, as we have remarked in the calcination of
alum. The water of cryftalization in falts is
abfolutely pure, becaufe falts in forming, do
not admit any foreign matter into the compofi-
tion of their cryftals.

3. The water of [olution, or that which holds
the falts diffolved. This may hold in folution
faline matters foreign to the nature of the falt
to be cryftalifed ; but the procefs of cryftali-
zation is fuch, as not to permit thefe forcign
matters to be confounded with the cryftalifing
falt; and, as we have juft obferved, the cry-

ftals in forming admit only a perfectly pure
water.

‘The cryftals of thefe falts contain, it is true,

a little of the faline matter which the water held
in folution ; but this is only through favour of
the water of [olution, which is ftill interpofed be-
tween the lamina or {lakes of the cryftals, Thefe
foreign matters may be drawn off without dif-
arranging the figure, or leflening the bulk of the
cryftals, becaufe they are not at all combined
with them. It is fufficient to put the cryftals
on blotting paper to drain, whereby the water of
folution is pumped out from between the inter-
D6 flices
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is2 METALLIC SUBSTANCES.

filings is generally ufed for this purpofe, as it
prefents a larger furface.

MARTIAL /ZTHIOPS,

- TIron filings kept under water in a veflel, and
agitated from time to time, is at length divided in-
to particles of fufficient tenuity to remain a while
fufpended in water. Iron thus divided is called
martial ethiops. It contains all its phlogifton,
becaufe it has had no conta& with the external
air. It is entirely attraltible by the magnet,
and completely foluble in acids.

IRON DISSOLVED BY THE VITRIOLIC ACID.

The vitriolic acid, even diluted, attacks iron
with confiderable impetuofity. During the pro-
cefs of folution, if a candle be brought to the
mouth of the veflel, an inflammation is produced
which caufes a pretty ftrong explofion. This
explofion is owing to the inflammation of the
{fulphur which is formed by the union of ’t.ht.':
vitriolic acid with the phlogifton of the iron,
a great part of which is reduced to vapours, and
fuddenly takes fire on the approach of flame.

OCHRE-












1s6 METALLIC SUBSTANCES.

dinarily fmoking, and of a deep red colour.  Its
fumes are much more red and abundant than
thofe of Glauber’s {pirit of nitre above-mention-
ed. This procefs is alfo more difficult to con-
duct, and requires many precautions.

The nitrous acid made with colcothar is
more {moking than the other, becaufc it is pro-
digioufly loaded with phlogifton. When a
vitriol {lightly calcined and very dry is employed
in preparing it, the nitrous acid procured is {o
far fuperfaturated with phlogifton, that a part
of it forms a fubftance which fwims above the
acid; and has the appearance of an oil. 1 have
in my pofleflion nitrous acid prepared in this
‘manner and with this fluid on its furface, which
I have kept about five years,

What remains in the retort after this diftilla-
tion is a vitriolated tartar, formed by the alkali
of the nitre, and the vitriolic acid of the colco-
thar. On diffolving the mafs in water, filtrating,
and evaporating, cryftals of genuine vitriolated
tartar are obtained. T here remains on the filter
a calx of iron deprived of all its phlogifton.
This is ufed to advantage for polifhing glafs.

IRON'
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168. METALLIC SUBSTANCES.

the precipitate refulting is of three kinds; 1. The
earth of the alum precipitated by that portion
of alkali which is not phlogifticated ; 2. A por-
tion of the iron of the vitriol, not converted into
Prufiian blue, and which is alfo precipitated by
the unphlogifticated part of the alkali; 3. A true
Pruffian blue, formed by a portion of the iron
of the vitriol, precipitated by the phlogiftic
matter contained in the alkali,

This latter precipitate does not appear of a

blue colour as foon as it is formed, becaufe it is
mixed and confounded with the other above-
mentioned precipitates; but it becomes fenfible
on the addition of the marine acid, which dif-
folves that portion of precipitated iron which
is not converted into Pruffian blue. This acid

has little or no effelt on the earth of the alum ;

and does not diffolve the leaft particle of the
Pruffian blue already formed, which is not afted

upon by acids.

During this procefs, two decompofitions and
two new combinations are eftefted. It is there-
fore an example of the double affinities which
we mentioned as being produced by the mixture

of four bodies. :
Neither

{
7
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METALLIC SUBSTANCES. 169

‘Neither the vitriolic, nor any other acid,
fingly, has any a&ion on the phlogiftic or co-
louring matter combined with the alkali; nei-
ther has iron, fingly, any aion on it, nor is
more capable of feparating it than an acid: But
the united affinities of the iron and acid act to-
gether on the compound of alkali and phlogifton:
the iron feizes the colouring matter, with wh:ch
it forms Pruffian blue : the vitriolic acid, fet at
liberty, combines with the fixed alkali, and
forms with it a vitriolated tartar. 'This is the
theory of Pruflian blue given by M. Macquer
in a paper printed among the Memoirs of the
Academy. His refearches on this fubject, and
the theory he has deduced from them, may be
regarded as a mafter-piece in their kind,*

It follows from what we have juft faid, that
without alum a Pruffian blue may be made which
fhall not require brightening. 'This happeas

® It is rather furprizing that the abfolute neceffity of fome
animal fubflance for the producion of Pruffian blue, did not
lead M. Macquer to fufpet the fallacy of his theory. Some of
the firft chemifts at prefent confider Pruffian blue as confifting
of a phlogifticated calx of iron united with an acid which
Scheele and others have procured in a feparate fate, and to
which they give the name of the Prugian Aiid, M,
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176 METALLIC SUBSTANCES.

PLUMEUM CORNEUM.

If to a folution of.lead in the nitrous acid,
marine acid, or any neutral containing it, be
added, a white precipitate in form of a coagu-
lum is immediately produced. This has the
name of Plumbum Corneum, becaufe, when melted
in a crucible, it acquires on cooling the tranfpa-
rency of horn. It is entirely foluble in water,
and the liquor on evaporation yiclds little nee-
dled cryftals. '

MAGISTERY OF LEAD,

If to a folution of lead fixed alkali be added,
it feizes on the acid, taking the place of the
lead, which falls down in a white powder,
named magiflery of lead.

Some chemifts affert that water by itfelf will
precipitate lead diffolved in the nitrous acid;
but this only happens when the water employed
is loaded with felenites, in which cafe it is the
vitriolic acid, and not the water, that effets the
precipitation.

ARTIFICIAL















METALLIC SUBSTANCES. 181

Mercury feems to attradt duft. When left
in the open air its furface is inftantly covered
with the little bodies that float in the atmofphere.

On January 6, 1760, there was a cold at
Peterfburg which caufed Reaumur’s thermometer
to defcend about 33 degrees below the freezing
point,* ‘The opportunity of this natural cold
was taken to excite a greater artificial cold; and
by meanscof a mixture of {moking fpirit of nitre
and pounded ice, which was of the temperature
of the place, the thermometer was brought down
t0 1806 degrees below the freezing point.+ After
this it was perceived not to vary. The ther-
mometer was broke, and the mercury was found
fixed. Several ftrokes of the hammer were given
to its convexity, by which it was flattened like
a piece of lead without fplitting or cracking;
but as foon as it began to lofe its intenfe cold, it

returned to its ufual fluidity.
This

* Equal to about 60 degrees below the freezing point, or 28
below o, of Fahrenheit’s.

1 Equal to about 338 below the freezing point, or 3'35 be-
low o, of Fahrenheit’s,

1 By Mr. Hutchinfon's experiments, it is demonftrated, that

quickfilver congeals and becomes folid at 40 below o3 and that-
the

























































2000 METALLIC SUBSTANCES.

rotten eggs arifes, as on the precipitation of
common liver of fulphur. At the fame time
a red precipitate is thrown down, which, after
wathing and drying, forms what is called golden
Sfulphur of antimony.

MARTIAL REGULUS OF ANTIMONY.

Several metallic fubftances have a greater
affinity with fulphur than regulus of antimony
has ; and by means of this property are very fit
for feparating the regulus from the fulphur.
Thefe metals are copper, tin, lead, filver, and
iron ; but iron is commonly made ufe of.

The praétice then is to melt together crude
antimony and points of iron nails, The iron
{eizes the {ulphur of the antimony, and forms
a mixture of lefs fpecific gravity than the regu-
lus ; which laft therefore occupies the lower part
of the crucible, while the fcoriz fwim at top.
The regulus thus procured is called martial regu-
lus of antimony.

. o
When well prepared it ought not to contain
a particle of iron, and is abfolutely the fame with

that prepared without iron.
The
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The procefs by which the martial regulus is
ufually prepared, confifts in adding to the iron
and antimony while in fufion, a mixture of tar-
tar and nitre. 'The regulus thus procured is af-
terwards purified by repeated fufions, but the
method is tedious. By the procefs I have point-
ed out, a fingle fufion only is neceffary, provided
a {ufficient degree of heat be given to melt the
matter completely.*

Stahl gives the name of fuccinated feorie to
thofe which {fwim above the martial regulus pre-
pared with nitre and tartar, becaufe their colour
approaches to that of amber.

STAHL'S APERIENT ANTIMONIATED SAF-
FRON OF MARS,

On boiling in water thefe fuccinated fcoria
reduced to powder, they become confiderably di-

® The particular nature and advantages of Mr, Beaumé’s
method cannot be underftood without referring to the detail
in his larger work, We there find, that the fault of the com-
men procefs is in adding a proportion of iron, greater than is
neceflary to faturate the fulphur of the antimony, The fuper-
abundant part is therefore united with the regulus of antimony,
Mr, Beaume employs no more iron than is juft requifite for ab-
forbing the fulphur, and pufhes the mixture with a fudden and

violent heat, J. A.
vided,
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244 EARTHY SUBSTANCES.

a good deal of cohefion, and are eafily formed
by the wheel. When not perfectly dry, and
expofed too fuddenly to the fire, they crack
with a loud explofion, -and are reduced: into
powder. When mixed with water, and formed
into a foft pafte, they fwell by the fire, inftead
of cracking. They grow hard in the fire, ac-
quire a good deal of body and folidity, and be-
come capable of ftriking fire with fteel.

Thefe earths, expofed to an intenfe heat, do
not enter into fufion when pure. They partly
diffolve in acids, and with the vitriolic acid form
true alum ; but by the moift way they are not
. a&ted upon by alkalies. They all contain vitrio-
lic acid, on which account it is that they de-
compofe nitre and fea-falt; but I have remarked
that they are not all equally furnithed with this
acid, thofe which are perfetly white containing
lefs than the others.

ON CALCAREOUS EARTHS.

Calcareous earths are the lighteft of all the
earthy bodies. All the fpecies of it which are
not formed by cryftalization imbibe water when

plunged into it, and thereby become confiderably
heavier












248  EARTHY SUBSTANCES.

on this fubject, I propofe to demonftrate that
this fufibility ought to be attributed to the cal-
careous earth which is reduced to quicklime
during the procefs. The faline alkaline matter
‘which forms during this calcination, becomes
the flux of the vitrifiable earth, obliges it to en-
ter into fufion, and occafions at the fame time
the vitrification of that portion of calcareous
‘earth which has not become faline. The vitrio-
lic acid contained in the clay and gypfum fur-
ther facilitates this reciprocal fufibility.

STONE-WARE.

A mixture of crude and of baked clay, redu-
ced to a fine powder, and diluted with water
to the confiftence of a pafte, forms a mafs capa-
ble of being turned by the wheel, and figured
into veflels of various fhapes. Thefe veflels
dried and afterwards baked in a very ftrong heat
acquire a confiderable hardnefs, on account of
which property they have acquired the name

of flone-ware.

In fome places ftone-ware is made with crude
clay that is fomewhat fandy. Veflels of this
kind are as good as thofe made with the above-

mentioned mixture.
% BELFT


































































Unable to display this page

























































VEGETABLE SUBSTANCES. 284

6. During the analyfis a confiderable quan-
tity of air is detached, equal in volume to three
bundred times the bulk of the guaiacum.

#. Guaiacum yields alfo a little volatile alkali,
but combined with the acid {pirit, and con-
fequently in the ftate of a neutral, which may
be termed a wegetable ammoniacal falt. The
volatile alkali is produced by the volatilization
of part of the fixed alkali, effeted by the oily
matters of the wood.

FIXED ALKALINE SALT OF VEGELETABLES.

The fixed alkali ufed in the above recited ex~
periments is extracted from the afhes of vege-

tables.

In order to obtain it, any plant judged fit for
the purpofe is burned in the open air ; the afhes
are lixiviated with a fufficient quantity of water ;
and the lye is evaporated to a certain point in
order to feparate by cryftalization the neutral
falts mixed with the alkali. For in the afhes of
the greateft part of vegetables, fome of the mi-
neral falts, as Glauber’s falt, vitriolated tartar,
and fea-falt, are contained ; but never nitre, on
account of its combuftibility with phlogiftic

N a4 matters,

























































308 < VEGETABLE SUBSTANCES.

It holds, in fome méafure, the middle rank
between thefe {ubftances.

One of the curious properties of #ther, which-

proceeds from its great evaporability, is that of
producing a cold fufficient to fink the liquer of
Reaumur’s thermometer 25 degrees® below
its ufual temperature; and 41 or 42 degrees
when the experiment is tried /7 vacuo,

DULCIFIED SPIRIT OF NITRE,

A mixture of two parts of {pirit of wine and
one of common fpirit of nitre, digefted in the
cold during fome days, forms a liquor in which
the properties of the nitrous acid are very much
deadened. This is the dulcified [pirit of nitre.

NITROUS EZTHER.,

A miixture of fix ounces of fpirit of wine,

and four ounces of f{moking f{pirit of nitre,

digefted in a glafs veflel furrounded with ice,
forms, at the end of fome days; a liquor which
feparates from the mixture; and fwims above

® A degree of Reaurnur's thermometer is fomewhat more

thap two of Eahrenheit's, J. A,
the












312 VEGETABLE SUBSTANCES.

red a red colour. This is the li/ium or tinéture
of metals

Part of the metallic fubftances calcines du-
ring their fufion, by means of the nitre: the
tartar and nitre alkalife together : the fmall por-
tion of metallic calx augments the caufticity of
the alkali, which thereby becomes more able
to a&t upon the oily principles of the fpirit of
wine. It is for this reafon that this tin&ure is
a little more coloured than the tinéture of falt
of tartar.

ON VEGETABLE SPIRITUQUS TINCTURE.

Spirit of wine diflolves the refin contained
in vegetables, and forms fo many mixtures
which bear the name of tin&ures. We fhall
take for example tin&ure of jalap, becaufe this
root furnifhes a good deal of refin.

TINCTURE OF JALAP,

Jalap in grofs powder is put into a matrafs,
and {pirit of wine poured upon it. The mix-
ture is digefted till the fpirit has acquired a red-
difh tinge. The liquor is then filtered, and is

the tinéture of jalap.
RESIN
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RESIN OF JALAP,

On pouring tin&ture of jalap into water, a
white milky mixture is inftantly formed. The
fpirit of wine uhites with the water and quits
the refin, which, being in an extremely divi-
ded ftate, makes the water white; but by de-
grees the refin precipitates, and the water clears.
The refin when colle&ed has a liquid confiftence
like turpentine. It is dried by a gentle heat.

GUMMY EXTRACT OF JALAP,

The jalap, from which all the refin that {pi-
rit of wine would diffolve has been feparated,
yields by deco&tion in water an extra&ive mat-
ter which has a good deal of the nature of
gums.

EXHAUSTED JALAP,

There remains at laft, after all thefe opera-
tions, the exhaufted jalap, which will give out
nothing more either to water or fpirit of
wine.

SOAP DISSOLVED IN SPIRIT OF WINE.

Spirit of wine, as we have already obferved,
does not well diffolve fatty oils, and has fcarcely

O 4 any









316 VEGETABLE SUBSTANCES.

rit ‘of wine be added, it feizes the water, and
cryftalifés the falt in an inftant,

SEDATIVE SALT DISSOLVED IN SPIRIT OF
WINE.

Sedative falt diffolves in fmall quantity in
fpirit of wine, but only through favour of
the water the fpirit contains.

If this folution be fet on fire, the flame appears
of a greenith yellow, which colour is owing to
the combination of the fedative falt with the
phlogifton of the fpirit of wine.

ON TARTAR.

Tartar 1s the effential falt of wine. It is
found adhering to the fides of cafks. There js

a red and a white fort.

CREAM OF TARTAR,

Tartar is purified at Montpellier. For this
purpofe, it is boiled in water with argillaceous
carths, on which tartar has no effeét. Thefe
earths are employed to free the tartar from its

fuperabundant oil, The liquor filtered and fet
to












320 VEGETABLE SUBSTANCES.

TINCTURE OF MARS.

Tartar unites with iron with effervefcence.
‘This combination forms a deliquefcent neutral
falt, which does not cryftalife. It is kept in
a liquid form, with a little {pirit of wine added,
to prevent it from growing mouldy. This is

the tinffure of Mars.

BALLS OF MARS,

Two parts of tartar and one of iron filings,
moiftened with a little water, combine, and
form a refin-like extraltive mafs, with which

balls are made, called balls of Mars, or balls of
Nancey.

EMETIC TARTAR,

Cream of tartar combines with glafs of an-
timony to the point of faturation. This forms

tartar emeticy flibiated tartar, or fal Mochlitis.

In this procefs, the tartar only combines with
the reguline part of the antimony which is de-
prived of a fufficient quantity of phlogifton. On

this account, it cannot form a combination with
rcgu]us
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regulus of antimony itfelf, becaufe it poffefles

ON THE ACID FERMENTATION,

The acid fermentation is the fecond degree
of the fpirituous fermentation : it tends to com-
bine in a different manner the principles which
are formed and feparated in the firft fermenta-
tion.

We fhall define the acid fermentation, an
inteftine motion, which continues, or which is
artificially renewed, among the particles of a
liquor that has undergone the vinous fermenta-
tion, and the effe& of which is to convert the
wine into an acid liquor named vinegar, by com-
bining the fpirituous part of the wine with the
other principles, more intimately than before,

Spirit of wine is a principle eflential to vine-
gar: it remains in it combined with the other
principles fo intimately that it cannot be fepa-
rated by diftillation. Neverthelefs, it manifefts
itfelf in the operations that we are prefently
to mention.

All
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VEGETABLE SUBSTANCES. 315

uniting with the acid of the vinegar, and pre-
cipitating the earth. - Thefe precipitates are
called magifferies : that proceeding from the de-
compofition of falt of crab’s-eyes is the magi/fe-
¥y of crab’s-eyes ; and fo of the reft. The preci-
pitates are wafthed in feveral waters and dried.
T'he filtered liquor on evaporation yields rerra
foliata,

VERDEGRIS OR VERDET.

Vinegar combines alfo with different me-
tallic fubftances.

Verdegris is the ruft of copper, the forma-
tion of which is facilitated by means of wine
and grape ftalks. Copper plates are alternately
ftratified with the hufks and ftalks of grapes
moiftened with wine : when the copper is fuffi-
ciently rufted, the verdegris is colle&ted, and
formed into mafles, which are ufually wrapt in
theep-fkin bags.

CRYSTALS OF VERDEGRIS,

Verdegris, as we have juft obferved, is ruft-
ed copper. Part of it is in a faline ftate, but

the greater part is purely a metallic calx.
i
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ed to the Count de Lauragais for this dif-
covery.

WHITE LEAD.

Lead, expofed to the fteams of vinegar, has
its furface converted into a kind of white ruft.
This is colle&ed in the form of flakes of a line
or a line and a half in thicknefs, which are hard
and very compalt. They have the name of
white lead or flake white.

White lead may be refembled to verdegris
with refpect to the ftate in which it is procured ;
part being in a faline ftate, and a greater part in
that of a white calx.

CERUSS,.

White lead is triturated with a third or
thereabouts of white chalk, and a {ufficient
quantity of water. The mixture is put into
funnels in order to be formed into little conical
loaves. Thefe are the cerufs.*

® We generally confider «wbite lead and cerufs as the fame,
end reckon the mixture of chalk an adulteration, J. A.
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the corrofive of which is put into the ftuff be-
fore the application of the colouring matter, and
others where it is put into the vat containing
the dye.

The matters to be dyed afford particular phe-
nomena, which are relative to their fpecific
nature and chara&ter. Wool, filk, cotton and
thread are not equally fufceptible of receiving
the fame dyes. Wool and animal matters are
thofe which are the moft eafily dyed, and the
colours of which are the fineft and meit durable:
cotton, thread and all vegetable matters, on the
other hand, are more difficult to be dyed. Silk
holds the middle rank, not being fo eafily dyed
as animal, nor fo difficultly as vegetable matters.

We fhall give fome examples of the different
clafles we have juit eftablifhed.

ON GUMMY-RESINOUS DYES, WHICH RE-
QUIRE NO PREPARATION NOR CORROSIVE.

Any quantity defired of green walnut fhells is
boiled in water, and the deco&ion ftrained.
Into this liquor, which is called a b&ath, is
plunged a fkain of wool, apd it is left there till

{ufficiently















































































































