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LEGTURE L 7

“According to wiiters ‘on alchemy, the art of
making gold had’ been known for a long time s
but this notion was ganied to its height between
the eleventh and fixteenth: centurics, avhen a
great part off Euiope was filled with, fearchers
for the philofopher’s-fiane. -Among-thofe fingus
lar'men, avere parfieulaply diftinguifhed Albertus
Magnus, Roger Bacon, Armaund de Villeneuve,
Raymuml: Lullp am:l Bailif., Val’:eutlria

994 To 2 OY ook

+Although- t]lﬁ alChﬁmﬁE were {:ﬁmpletcly
foiled in their refearches, yet in the fixteenth
century we find a great number, of pepfons fired
by thel enthufiafin of a gafconading chemift,
called Paracelfus, who pretended to have dif~
covered an univerfal remedy ; {feveral of his fol-
Jdowers who advanced the {cience confiderably,
were by no means cured of the madnefs which
he had communicated 5 among thefe, we may
mention Caflius, Libavius, and Van-Helmont,

Chemiftry had not hitherto been treated in a

philofophical manner, being entirely compofed
of uncenneéted fﬂétsl;. but towards the middle
of the feventeenth century, Barner, phyfician
to the king of Poland, publifhed a methodical
arrangement of the faéts then known ; his work
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LECTURE IL R

It often happens, however, that when a body
is compounded of two others, this combination
cannot be deftroyed either by a third, or a
fourth body, feparately applied ; but if both
thefe bodies be mixed with the compound body,
it is then decompounded: this is called double
affinity, ov double eledlive attraélion. 'The cafe
of intermediate affinity is, when two bodies that
have no fenfible affinity with each other, are
united by a fubftance which has an attraétion for
both.

It has been a fubjeét much difputed among
chemifts, whether the attraétion of cohefion and
combination, be the fame force that Newton
denominated gravity. The faéts of which we
are poflefled, will not however enable us to de-
cide the queftion; but we may conclude, that
if chemical affinity, and attraétion of gravita-
tion, be one and the fame force, the difference
which exifts in the phenomena produced by
them, fhews that it is modified by particular
circumftances: of this we fhall be convinced,
if we compare what we know of Newton's at-
traction of gravitation, with the faéts of which
we are pofiefled concerning chemical affinity.
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LECTURE III. 19

pands confiderably in the act of becoming
folid ; and this is the reafon why it takes fo fine
and fharp an impreflion from the mould.

There is one curious obfervation refpeéting
the hiftory of heat, namely, that it never adds
in the leaft to the weight of a body; fome expe-
riments which were thought to prove the con-
trary, have been made, but they are by no
means decifive.

We ought to have this effect which heat pof=
feffes of expanding bodies in view, when we
confider their fpecific gravities.

Some bodies conduét heat much more quickly
than others; metals, for inftance, conduét heat
with much greater rapidity, than wood, glafs;
or earthenware; and on this account hot liquors
grow cold fooneft in metallic veflels.

Heat is greatly retarded in its progrefs, by
rare and {pungy f{ubftances, fuch as cork,
feathers, or wool; which keep the hody warm,
by preventing its heat from efcaping, and not
by any warmth which they themfelves poffefs :
in the fame manner, fnow proteéts the furface
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LECTURE 1V. 23

dilatations and contractions of mercurial ther-
mometers, are very nearly proportionate to the
quantities of heat communicated to, or fub-
traéted from them, which is a very fatisfaétory
difcovery; this was afcertained by producing
three different temperatures independent of a
thermometer, and which were intended to ferve
as a check upon it, and fhew whether it pointed
to the different guantities of caloric that really
obtained,

Thefe thermometers are, however, liable to
fome imperfeétions: the firft is, that they are
incapable of meafuring great degrees of" heat;
becaufe the fluid which they contaip, when
heated above a certain degree, is converted into
an elaftic vapour that would burit the veflel.

Mr. Wedgewood has, however, contrived an
ingenieus method of meafuring any degrees of
heat, however intenfe, by means of fmall pieces
of clay, which, contrary tothe general rule be-
fore-mentioned, contraét in proportion to the
degree of heat to which they are expofed.

Another inconvenience to which thermome-
ters are fubjeét, is, that we cannot by means of
c 4 them













LECTURE V. o7.

lies pretty thick upon the furface of the carth,
prevents its being cooled much below the freez-
ing point, and thus preferves the roots cf vege-
tables from thofe intenfe colds which would
otherwife deftroy them,

The power which bodies have to allow heat a
paflage through them, is called their condudling
power : thafe that allow it to pafs with facility
are called good conduétors: thole through which
it paffes with difficulty, are called bad conduc-
tors; and thofe which do not allow it to Iuaﬁa
at all, non-conductiors,

It is probable that all folids conduét heat in
fome degree, though they differ very much in
their conduéting power. Metals are the beft
conductors of caloric, but the conduéting powers
of thefe fubftances are by no means equal
Stones feem to be the next beft conduéiors.
Glafs conduéts heat very flowly, wood and
charcoal ftill more fo,

Fluids are non-conduélors of caloric. They
can receive it indeed from other fubftances,
and can give it to other fubftances; but one
particle can neither receive it from, nor give it
to, another particle, Before a fluid therefore
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LECTURE V. 31

which gives it fluidity without augmenting its
temperature, may be calculated.

Dr. Black, from fome experiments which he
made, fuppofes the heat neceflary to melt ice,
without augmenting its temperature, to be
~ 147°; but fome other philofophers, who have
confidered the fubject more accurately, have
found that ice cannot become water, unlefs it
receives 130° of heat. This ingenious theory
enables us to explain many phenomena relating
to heat and cold, which cannot otherwife be
accounted for ; fuch a$ the exceflive flownefs
with which ice melts; the reafon why melted
metals when in large quantity are fo long in
becoming folid, &c.

This theory will likewife explain the very great
degree of cold which may be produced by mix-
ing neutral falts with the mineral acids in vari-
ous proportions. The cold produced in this
way is fo intenfe, that mercury may be frozen
at any time when the temperature of the air
does not exceed 85° of Farenheit’s fcale. A
mixture of muriat of lime and fnow produces
a ftill greater degree of cold.—It alfo explains
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LECTURE VIIL 53

roding matters, and their tranfparency affords
the valuable convenience of feecing the changes
which happen within them.

In moft operations, where the volatile parts of
bodies are propofed to be feparated and preferved,
it is neceflary to ufe clofe veflels. The appara-
tus generally ufed for this purpofe is the com-
mon ftill. But there are many matters required
to be difiilled, that are not fufficiently volatile
to pafs into the receiver in this way. In fuch
cafes the refrigeratory is omitted, and a retort is
ufed, with a receiver luted to 1ts neck.

The conftruétion of furnaces is as various as
the purpofes they are defigned to ferve. A lamp
fupported at different diftances below any che-
mical veffel, or burning with a variable number
of wicks, is very ufeful when moderate degrees
of heat are intended to be applied. For higher
degrees, furnaces of ditferent confiruétions
muft be ufed. Chemical veflels may be plunged
to a greater or lefs depth in a pot placed over
the furnace, containing fand, water, or other
matter capable of fuftaining heat. Thefe {ub-
{tances interpofed between the veflel and the fire,
compofe what is called by chemifts a dath, and

Ed are
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LECTURE 1X. 61

The method adopted for fixing the names of
compound {ubfiances, feems fimple and natural :
as will appear from the following infiances.

The authors of the new Nomenclature begin
with comprehending under a general denominas
tion, the combination of any acid with its dif-
ferent bafes ; and in order to fimplify the {ub-
jeét, and affit the memory, they have given
the fame termination to all the words which de-
note the combinations of acids, fuch as fulphat,
nitrat, and muriat, to denote the combination
of the fulphuric, nitric, and muriatic acids,
with different fubftances. The fpecies of com-
bination 1s known by adding to this generic
' name, that of the body which is combined with
the acid.

Some of the bodies which are convertible into
acids by union with oxygen, are capable of dif-
ferent degrees of faturation with that principle,
by which their properties become altered. When
a body is completely faturated with oxygen,
the termination is ic, as the fulphuric acid; bhut
when it is combined with it in a fmaller degree,
the termination is ous, as the fulphurous acid.

In
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LECTURE X. 65

difengagement of caloric and light, however,
is very fenfible when bodies are calcined in pure
oxygen gas. If a piece of iron be heated, and
plunged into this gas, it burns with great bril-
liancy,. and becomes oxydated.

But though pure oxygen gas may be pro-
cured from oxyds of mercury, merely by the
action of heat, yet the oxyds of other metals
cannot be reduced without the addition of fome
fubftance to which the oxygen has a greater
affinity than to themetal. If charcoal be mixed
with the metallic oxyd, it will unite with the
oxygen, and form carbonic acid, which will fly
off in the form of gas, while the metal will be
reduced. Hence it is evident, that the calcina-
tion of metals is nothing but their union with
oxygen, and is therefore properly called their
oxydation. This is very different from the
theory delivered by Stahl, and fupported by his .
followers. They imagined metals to be com-
pofed of a certain earth, which they called their
calx and phlogifton; during the calcination,
they fuppofed the phlogifton to be driven off,
or diffipated, and imagined that it could not be
reftored to them, or that they could not be re-
vived, unlefs heated in contaét with fome fub-

F {tance
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LECTURE XII. 7

are well illuftrated by what takes place while
an animal is drowning. The oxygen is gradu-
ally fubtracted from the blood, during its cir-
culation, and there being no means by which
that fluid can recover this principle, its colour
gradually becomes darker, till both the arterial
and venous blood is become almoft black.
Along with this abftraftion of oxygen, the
animal becomes more and more feeble, and in.
a few minutes dies. If, immediately before
death, the lungs be laid open, that we may
obferve what takes place, and if a quantity of
oxygen gas be injected through the windpipe,
we immediately fee that the blood acquires a
red colour, and circulates towards the heart ;
which organ, as foon as the oxydated blood
arrives at it, recovers its irritability, and by
contracting, circulates the blood as ufual.

Hence it would feem, that the production of
animal heat is not the moit important office of
refpiration ; for it is not improbable that irrita-
bility, or the wvital principle, is continually
communicated to the body by thefe means.

That this is the cafe would appear from

feveral experiments made by Dr. Girtanner,
5 and
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LECTURE XXIL 149

thofe of iron and manganefe, are never found in
regular ftrata like the carths; but in cavities, or
rents, which run among the earthy ftrata in all
directions. The great derangements, that have
happened to the furface of the earth, have caunfed
fiflures, or cracks, in the rocks and various ftrata
that compofe it. Many of thefe are now be-
come mineral veins, containing, befides inetals,
a great variety of beautiful foffils.

To convert metallic ores into metals, they
are firft roafted, to drive off the fulphur and
arfenic, then fufed along with {fubftances capa-
ble of attracting their oxygen. The unmetallig
parts are vitrified, and float on the furface,
while the metal falls ta the bottom of the fur-
nace.

We thall now confider each of the metallic
{ubftances in the order in which they werg enu-
merated.

Arfenic is-a dark coloured metallic fubftance
refembling antimony, but its oxyd is white. This
oxyd, which is commonly called white arfenic,
is foluble in about eighty times its weight of
cold water, or fifteen times its weight of boiling

L3 water,
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LECTURE XXIV. 167

The nitric acid attacks copper very rapidly,.
and is decompofed. The nitrat of copper is a
green deliquefcent falt, which has the curious
property of explading, when moiftened and rolled
up in tin-foil, as has been before noticed. The
muriatic acid, when concentrated, diffolves cop-
per; but the muriat of copper is very little
known,

The vegetable acids diffolve copper very eafily,
on which account the ufe of this metal, for cu-
linary purpofes, is very improper. The folution
of copper in the acetous acid forms acetite of
copper, which may be procured in cryftals of a
beautiful green colowr. When copper is not
compeltely faturated, but only oxydated by
acetic acid, it forms the {ubftance called werdi-
gris, which 1s an imperfeét oxyd of copper, com-
bined with a fmall portion of acetic acid, car-
bonic acid, and water.

Copper is precipitated from its folutions in a
metallic form by a clean plate of iron. The
copper thus obtained has been called copper of
cementation.

M 4 Copper
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LECTURE XXVIIL 193

from manganefe, poffefied but little folubility in
water; but Berthollet found, that it may eafily
be diffolved in large quantity in that fluid.

If vegetable bodies of different colours be
plun gﬂl into the oxygenated muriaticacid, their
colours difappear more or lefs {peedily and perfeét-
ly; when the fubftance poffefles a mixture of
different colouring parts, fome difappear more
eafily, and leave only thofe which moft effectu-
ally refift the power of this agent, but have,
neverthelefs, fuffered confiderable alteration.
The yellow colouring matters ufually refift the
mofi ftrongly, but, at length, they all difap-
pear; and when the ax}mm&ted muriatic acid
has exerted its whole a¢tion, it is found reduced
to the {tate of ordinary muriatic acid. Hence
it appears, that the colouring matters have de-
prived it of its oxygen, and have by this com-
bination acquired new properties, at the fame
time they have loft that of producing colours.
From this it was not unnatural to conclude,
that this liquor might produce the fame effect .
upon thofe {ubftances which colour cotton and
“linen, and which it is the bufinefs of the art of
bleaching to deftroy.

0 | M. Berthollet
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'LECTURE XXIX. 199

{eems chiefly to depend on the difference of their
conftituent parts. The chief chemical difference
between animal and vegetable fubftances is, that
the former contain only a {mall portion of car-
bon, which is the moft fixed elementary {ub-
ftance, and a large quantity of hydrogen and
azote, both of which are very volatile; while
vegetables contain a very large portion of car-
bon, lefs hydrogen, and, in general, no azote;
and as the azote and hydrogen veadily affume
an elaftic form, of which carbon 1s incapable,
" the wool, hair, and filk, in which thefe {ub-
{tances abound, have lefs adhefion between their
conftituent parts, than what exifts between thofe
of cotton, linen, &c. and are, therefore, more
firongly difpofed than the latter to combine with
other fubftances, when heated and brought into
contact with them ; anditis, probably, in confe-
quence of this difpofition, that wool, hairs, and
filk, manifeft {trenger affinities or attractions for
colouring matters, than cotton and linen; it
being well known todyers, that cotton and linen
will neither of them receive any colour by the
fame preparation, or in the fame liquor which
dyes wool, or woollen-cloth, {carlet. Wool
and filk are alfo more readily decompofed, or
injured by acids, alkalies, and other chemical

0 4 agents,
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