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lhave seldom been productive of events that are
suited to'awaken or gratify general curiosity’
Our interest, indeed, respecting philosophers .o
seldom excited, unless. by .a knowledge of ﬂ:lﬂ
additions they have made to the facts or theo-
igs of ascience ; and with these a lecturer may
asume, however the fact may really be,
“his hearers, at the commencement of a
caurse, are wholly unacquainted.: It may be
added, that the history of chemistry admits of
little illustration from experiment; and I shall
always be reluctant o bestow time: on those
subjects, which, requiring not the: aid of an ap-
\peal to the senses, are cquaﬂy well adapted for
private study. i 5
On these grounds, therefore, T hope to be ex-
cused for-infringing the geneval plan of lactures
“on ‘chemistry, and deyoting to other purposes
e time' that would ‘Haye been allotted to the
hxsmry of the science.  For 1hxs will" be substi-
tated @ brief view of the nature and objects of
ci:emlsrry, —of its (_onncc,tmn with the arts and
with otier siiences, —and an' outline of the
h}g]ﬂ]‘l on. whiclh the f_uiluwmg lectures will be
ycted:
tuial phailosophy, in its most extensive. sense,
Sived term comprehending every science, that has
ﬁ)r its ‘objects the properties and affections of
But it has attained, by ‘the sanction of
mn&nwn Isag age, a more limited sipnification ;
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tmes when the rank of chemistry, as a science,
i greatly degraded, and diat they are daily the .
emiployment of unlettered and ignorant men. But
~ to what does this confession amount, and how far
does it prove the independence of the nbove arts
on the science of d\enustry ? 3
The skill of an artist is compounded of know=
ledge and of manwal dexterity. The latrer, it is
a abvmus, 1o seienee can teach.  Burt the acquire-
‘ment of cxperience, in other words, a talent for
ageurate ohservation of f1ms, and the habit of
. arranging facts in the best manner, may be greatly
facilitated by the possession of scientific principles.
Indeéd, it is hardly possible to frame rules for the
practice of a chemical art, or to profit by the
roles of others, withour an acquaintance with
thc_ggpeml.dnctrmes of the science:  For; inall
rules it is implied, that the promised effect will
only take place when circumstances are precisely
- the same as in the case under whieh: the rule was
- formed. To imsure an unerring uniformity of re-
"% sulg, . the substances employed in ‘chemical pro-
* cesses must be of uniform composition and excel-
lence ; or, when it is not possible to obtain them
thus unvaried, the artist should be able to judge
precisely of the defect or redundancy, that he may
- proportion his agents according to their qualities,
Were chemical knowledge more generally pos-
sed, we should hear less of failures and disap-
pumtmer.ts in chemical operations ; ;md the arnsi\
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would commencehis proceedings, not, as at pre=
sent, with distrust: and uncertainty, but with a .,

Wr:ll—grnunded expectation of success.

No one will be presumptuous encugh fo com
tend, that any art has hitherto attained the extent
of its possible perfcc'tion. In all there ds yet &
wide scopw'for improvement, and an extensive
range for ingenuity and invention.- But from

what class of men are’ we to expect uscful ‘_'51-

coveries? Are we to trust; as hitherto, t0 the.

favour of chance and accident, —to the fortu-
itous success of men: not guided: in their expe-
riments by the light of any principles ¢ = Or shall
we not rather endeavour ta inform the am'ar\,,and
to induce him to substitute, for vague and ran-
- dom con_)ecmre, the torch of induction and of

© ! rational analugy? In the present imperfect state

of his‘knowledge, tiie artist is eve= unable fully
to avail himself of those fortumate aceidents, by
which improvements sometimes occur in his pro-
cesses ; because, to the eye of common observa-

tion, he has acted agreeably to established rules,
and has varied in circumstances, which he can

neither p&:rce&vc nor appreciate, . The man of
science, in these instantes, sces more deeply, and,
by availicg himself of a minute and famn;hus
difference; conmhutes at’ once tg,the promotion

_ of his own: mtsresﬁ, and to the nmendmcm ‘of
\ f}m.arr. %
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measure, from his own acuteness and patience >f |
investigation, and seconded by an unusual share 5
of mechanical skill, has perhaps brought the
steam-engine to its acme of perfection. - Ms
Wedgwood, aided by the possession of extensive
chemical knowledge, made rapid advances in the
improvement of, the art of pottery ; and, besides |
raising himself to great opulence and distinction,
has created for this, country a source of mest
profitable and extensive industry. . Inan art, also,
which is nearly connected with the 1nanufacmijc_s'
of our own:town, and the improvement of which
must, therefore; * come home. to cur business
andbosoms,” we owe unspeakable oblipations to
two speculative chemists,— to Scheele, who first |
discovered the oxygenated muriatic acid; and
to Berthollet, who' first instructed us in its ap-
plication to. the ait of bleaching. &

Examples, however, may be urged agah:st;_fi'.:_f—
dulgence in theory; and instances are not-want
dng, in which the love of speculative refinement
has withdrawn men entirely from the straight
path of useful industry, and led them on gra-
dually to the ruin of their fortunes. But from
such instances it would -be unfair to deduce a
general condemnation of theorerical knowledge.
Ir would be the common error of arguing: against
shings that are useful, from their accasional abuse.

= In truth, projects which have, for their foun-

- - dation, a dependence on chemical principles, may
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be undertaken with a 'more rational confidence,

|5 than such as have in view the accomplistunent of

mechanical purposes; because, in'chemistry, we
are better “able; ‘than in' mechanics, to predict,
from an experiment on a small scale, the pro-
‘bable issue of more extensive attempts. No one,
from the successful trial of a small machine, ¢an
affirm, * with unfailing certainty, that the same
_success will attend one on a greatly enlarged plan:
for, the amount of the resistances that are opposed
. to motion, increases often'in a ratio greater than,

" fiom.theory, could ever have been foreseen.  But

* the same law, by which the mineral alcali is ex-

* tracted from a pound of common salt, must

©q :._ﬂly operate on a thousand times the quantity;

ind, even when we augment our proportions in
this great degree, the chemical affinities, by swhich
so Jarge a muss isidecomipesed, are exerred on]y
‘between very small particles.  The failures of
the mechanic, therefore, arise from the nature of
things ; they occur, becanse he has not in his
‘power the means of foreseeing and calculating
the causes that produce them. But, if thechemist
‘fail in perfecting an econemical schemeyonia
large scale, it is ecither because he has not suf-
ficiently ascertained his facts ‘on a-small one, or
has rashly embarked in extensive speculations,
without having: previeusly ensured the accuracy
of his estimates.
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The bencfits we are entitled to expect fram the
‘efforts of the artist and the man of scicace; 2
united in the same character, and at the same
time tempered and directed by prudential wisdons,
affect not only individual but national pro
To the support of its distinction, as a ce
mercial nation, this country is to look for
permanency of its riches, its power, and, per
.even of its liberties : and this pre-eminence is
maintained, not enly by local advantages, but
the surer ground of superiority in the product
of its arts.  Impressed with a full convier
this influence of the scisnces, our neighbour
rivals, the French, offer the mon puhh
spb(.kﬁﬂ inci 1o the —:.
in the improyement of the chemical ares ;.
with the view of promoting this ohject, nal
institutions have been formed among thcm, whi
have been ah-mdy, msevmlmm.nm al
with the most encourzgmg ‘success, Tt n
- sufficient, at present, to mention, as‘an example,
that France has supplied, from her own native
Tesources, her enormaous, and, pethaps, unequalled, |
consumption of nitre. e

The general uses of Chemistry have been thi
fully enlarged upon, because it is a conviction of
the utility of the science that. can alone recom=
mend it to attentive and pm'sevem:g study. It
may now be proper to point out, in detail, a'fetw
nf its mare striking applications.
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..I.. The art which is, of all others; most. inte-
. resting, from its subserviency to wants that are
ifiterwoven with our nature, is agriculture, or the
art of obtaining, from the earth, the largest crops
~ of useful yegetables at the smallest expense.
Thf. vegetable l\mgdom agrees with the animal
tagg,m the possession of a li vmg principle. Every
vidual of this kmgdom is regularly orgamzcd
requires for its support an unceasmg supply
O,f fqod svhich s Conv::rted, as in the animal
‘body, into substances of various forms and qua-
. Each plant has its periods of growth,
lth, disease, decay, and death ; and is affected,
all these particulars, by the varying condition
w pal circumstances. A pl.rtect state of
ieultural knowledge would require, therefore,
ouly a minute acquaintance with the struc-
ture and cconomy of vegetabies, but with ‘the
ire and effects of the great vanerjr of external
ents, that contribute to their nutriment or in-
uence their state of health and vigour. The
er attainment, it can hardly be expected, will
be generally made by practical farmers; and
itis in bringing the agriculturist acquainted with
‘eprecisc composition of seils and manures, that
emistry promises the most solid advantages.
Eﬂecrl any knowledge that can be acquired on
‘ﬂ'us subject, without the aid of chemistry, must
be vague and indistinct, and can neither enzble
its possessor to produce an intended cﬂ’tct with
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. ceitainty, nor be communicated to others in lan=
guage sufficiently intelligible. . Thus we are told,
by Mr Arthur Young, that in some parts of
England any loose clay is called marl, in others
marl is called chalk, and in others clay is called A
loam. From this confused application of
all gencral benefits |of experience in agricul
must be greatly limited. & S

Chemistry may, to . agriculturists, becom
universal language, in which the facts; tha
observed in this art, may be so
intelligible to all nations and ages.
desirable, for example, when a w:rifar ‘spea
clay, loam, or marl, that he should expl
conception of these terms, by stating the ¢
cal composition of each substance
them. For, all the variety: J
and all the diversified produc
table kingdom, are capable of being resolv
chemical analysis, into a small number of
mentary ingredients. - The formation of a w
defined language, expressing -the prop

~these elemetdts in the various soils and m
now so vaguely characterised; would give
accuracy and precision, hitherto unk:
exparience-of che tillers of the earth.

It has been said;, by those who contend f
.pure empiricism in the art of agriculture, thatit
has remuined ‘stationary, notwithstanding all m-

_prevements. in the sciences, for more than 2006
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years. < To refute this- assertion,” says Mr
K.'uwan, “ we need only compare the writings
&f Cato, Collumella, or Pliny, with many mo-
dern tracts, or, still better, with the modern
h practice. of our- best farmers.”  « If the exact
getion of effects with their causes,” he adds,
mot been so fully and extensively traced
s as in other S'ub]!!cm, ave must ateribute it
the peculiar difficulty of the mvesngatl.on
er subgects -exposed to the joint operation
: §, the effect of each, singly .and
) :vcly ‘ha,ra, may be parhculariy examined,,
“ expg.ﬂmemer may work in his laboratory
he object always in. his view. - But the
processes ef.m:gefatmn ke place in the
Kpoacd to the various. and indeterminable
of 'the atmosphere, and require, at
s em’i ﬁﬁ?‘ their completion. Hence
(hrnr ..:lt of dgtmnuung on what pecuha.r
stance suecess oF failure depends ; for, the
versified experience of many years can alone
d a rational foundation for so.hd, specifie,
lusions®,””
To those who study medicine as a ‘branch
.general science, of with the more important
of practical utility, chemistry may berecom=
nded with peculiar force and propriety. — The
 animalbedy may beregarded asa living machine,
x abeying the same laws of motion as are d‘ale ex-
kil it # See Kirwan on Manures, :
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emplified in the productions of human art. ‘Lhe
arteries are'long, flexibley and elastic, canals, ad-
mitting, ‘in some measure, the application of the
doctrine of hydraulics; and the muscles>are so
many levers of precisely the same effect with those
which are employed to gain power in mecha-
nical contrivances. ‘But there is ‘another views,
- lin which, with equal juslicc, the Jiving bod]rr.
may be contemplated. It is. a laboratory, im
which are constantly going forwards processes.
of various kinds, dependent on e operation
of chemical affinities. The conversion of thel
various kinds of foad into blood, a fluid of.
comparatively -uniform  compesition and qua-.
lities; the production of animal heat by
action of the air on that fluid, as it pass
through the luugs; and the changes, which the
blood ‘afterwards undergoes in. its course t'hrough,
the body; are all exclusively subjects of che-
mical inquiry. To  these, and many ' other
questions of physiology, chemistry has of late
years been applied with the most encouraging
successg and it 15 to a long continued prosecutio
of the same plan that we are to look for
system of physiological science, which shall
derive’ new vigour and lustre from the passii'xgw
series of years. . Tt would be easy to enlarge
on . this subject, but there! are others more ge-
nerally interesting, and to [hem, therefore, - let
+ us hasten.




i)
1. Thereis an extensive class of arts, form-
ing, when viewed collectively, a great part of
the objects: of human industry, which do. not,
on a loose and hasty observation, present any
general principle .of dependency or connection. -
* But they appear- thus unconnected, because we
have been accustomed to attend only to 'the pro-
ductions of these arts, which are, in tuth, sub-
servient -to widely different purposes. Who
‘wonld conceive, for instance, that iron and com-
_mon salt, the.onea meial; the use of which results
from: its hardness; ductility, and malleability, the
-othena substance, chiefly valuable from its acting
'a preservative and seasoner of, food, are fur-
ed. by asts alike dependent on the general
_principles of chemistry f  The application of
| seience, in discovering the principles of these
. arts, constitutes what has, been tfermed econo-
mical chemistry ; amongst the numerous obs
jects: of which, the following stand most’ dis-
tinguished : 3 j }
1st. Memallurgy, or the act of extracting
~metals from their ores, comprehending that of
assaying, by which we are enabled to judge,
from the composition of a small portion, of the
propriety of working large and extensive strata.
 “Fo the metallurgist, also, belong the various
modifications of the metals when obtained, and
the union of them together, in different pro-
portions, so ‘as to afford compounds adapted to.
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particular uses. — Throughout the: whole of l‘-:s 1
art, much practical knowledge may be suggested A
by attention to the general doctrines of chemis= -
try:.  The artist may receive useful hints re-
spe.cnng the construction of furnaces for the fu-
sion of ores and metals; the employment of - the 1
proper ﬂuxes, the utility of the admission or ex- 4}
clusion of air; and the conversion of the refuse
of his sevcml -operations to usefol  purpasess
‘When the metals have been separated from their
ores, they. are to be aguin subjected to various:
chemical processes, Cast or pig iron is tobe
changed into the forms of wrought or malle-
able iron and of stcel. Copper, by combumojt-
with zinc or tin, affords the various compol
of brass, pinchbeck, bell-metal, gun-metal, ;
Even the art of printing owes somcthmg of its
present unexampled. perfection to the improve-
ment of the meial of types. oy
2d. Chem:sn'y is the foundation' of those
arls thit farnish us with saline substances, an
order of bodies highly useful in the bus: ‘riesses:
of common tife. Amongsr these, the most con=
spicuous are, sugar in all its various forms, the.
vegetable and imineral alcalis, known in com-=
-merce by the names of potash, pearlash, and -
barilla ; common - ssalt ; green and blue vitriol,
and alum ; nitre or :al:pcma sugar of lead;

lmrnx, an:La long catalogue, which it is ncc(L-
less to extend farther.
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+3d. The manufacturer of glass, and of vari-
ous kinds-of pottery and porcelaim, should be
thoroughly acquainted with the nature of the sub-
stances  he employs: with ‘their fusibility, as
affected by difference 'of proportion, or by the
admixture of foreign ingredien s; with the nieans
of regulating and measuring high degrees of heat ;
with the principles on which depend the hard-
‘ness of his products, and their' fitness for bear-
Cing the vicissitudes of heat ‘and cold; and with
the chemical properties of “the best adapted co-
lours and glazings. — Even the humble art of
making bricks and tiles has reccived, from the
chemical knowledge of Bergman, the addition
ofseveral interesting facts.

Ath. The preparition cof various kinds ef
fermented liquors, of wine, znd ardent spivits,
is Vintimatelv ' connected with chemical princi-
ples. Malting, the first step in the production
of seme of these liquors, consists in.the con-
version of part of the grain into saccharine
matter, ‘essential in every instance to, the success
of the fermentative change. To acquire a pre-
cise acquaintance with the circomstances, that
favour or injure the process of fermentaticn,
no small share of chemical knowledge is re-
‘quired. The brewer should be able to ascer-
tain and regulate exactly the stiength of his
infusions, which will vary greatly when he has
seemingly followed the same routine. e should *
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be aware of the mflucnee of minute changss
of temperature in retarding or advancing fer-
meritation; of the means of promoting it by
proper ferments ; and of the influence of the
_presence or exclusion of armospherical air. A
complete gequaintance with the chemical prin=
ciples of his art ean hardly fail to afford him
essential aid'm its practice. i

The product:on of ardent spirits is onTT_:-“’h
scz}ue.l of the vinous fermentation, and is, thefe=
_fore,” iES dependent on the dnrtrmes of ﬁ

mlstry el

sth. The arts of bleaching, dyeing, and. it

mg, are thruughout a tissue of chigmical operatio "hﬁ

It is not unusual to Theer the new mi o

b]eachmg dxsnngu:shcd By the appellation of the
chemical’ method ; but it is, in fact, not n‘iﬁE

depcudcnt on the principles of this science than
the one which it has superseded, nor than the

Kindred arts of dyeing and printing.” Tn' the

nstance of hlmchmg, the obligation due to “the

speculative chemist is umiversally felt and’ = |
knmlc&ged But the dyer and printer have yet

1o re:ceiw, me the philosopher, some sple :

invention, which shall command their respect,

" and excite their attention to' chemical science.,
From purely speculative men., however, much
less 18 to Be expected than from men of en-

. lightened experience, who endeavour to discover
the “design and reason of cach stepin the pro-



( xuxvii )

cesses ‘of “their arts, and fit themselves for more
effectual observation of particulars, by diligently
possesing themselves of general truths.

The objects of inquiry, that present themselves

to the dyer and printer, are of considerable num-
ber and importance. The preparation of goods
for the reception of colouring matter; the ap-
plication of the best bases, or means of fixing
fugitive colours ; the improvement of colouring
ingredients themselves; and the means of ren-
dering them' permanent,’ so that they shall not
be affected by soap, or by the accidental contact
of ‘acids, or other corrosive badies ; are amongst
the subjects of chemical investigation.. It is the
business of the dyer, therefore, to becomea che-
mist; and he may be assured, that, evenif no
brilliant discovery should be the reward of the
aequistion, he will yet be better fitted by it for
conducting common operations with certain and
unvaried success. -
* Many other chemical arts might be men-
tioned ; buf enough, I wust, has been said, to
evince the conmection' between practical fkill
and’ the possession of scientific ‘knowledge. I
shall now proceed to develop: the plan, on which
‘the “following course of Lecturas will be con-
“ducted.

So much has been said of the importance of
Ghemistry in promoting the improvement of
the arts, that the Lectures, which are now to
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to be delivered, may, perhaps, be expected to
point ‘out, in detaily all the practical uses that
may be made of the doctrines of this science.
Such, however, is mot the purpose of the pre-
sent course, which will be limited in its abjects
to the general principles of the science only, and
their illustration by the most apposite facts. It
would be a tedious and useless labour, to enter
at present into all the minuteness of technical
description ;. for; -the mind requires to. be well
grounded in the gencral truths of a science,
befere it can suceessiully direct them to the ad-
vantage of the arts; - Thus, before any, profi-
ciency ‘can be made in the ants «of nayigation,
wactics, surveying, &c. the general principles of -
mathematics must first be clearly -apprehended:
Just 5o in. chemistry s — A full and accurate
knowledge must be gained of its prineiples, be=
fore any practical: benefits can result from the
attainment; and to the artist, whe attentively
studies: this: science, many. applications of - its
doctrines will oceur, without their being. spe-
cifically pointed out, ~ At some future period,
however, it willy perhaps, be the object of a
distinct coutse of Licctures to: trace the various
useful applications of chemistry, . especially in
those arts that ae-most interesting from their
connection: with the manufactures of this town.
There are two methods of d.cl'werin'g. the
general dectrines of chemistry, and the fic_&s
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copnected with them.  The one consists ‘in &
historical detail of the gradual progress of: the
science; and, in' pursuing this plan, we follow
the natural progress of the human mind, ascend-
ing' from particular facts to'the establishment
of general truths:  But a strong objection ta its
adoption g, that we are thus led into a minute-
ness of detail, that is ill suited ‘to the plan of
elementary lectures. In the other mode of ar-
rangement, we neglect wholly the order of #ime
in° which facts were discovered, and classithem
und¢r general divisions, so framed as to assist
the mind in apprehending and retaining the-almost
infinite variety of ‘particular truths. The latter

" methiod appears most eligible, and [ shall begin,
therefore, with the expesition of those princi-
ples, that are most extensively concerned in the
production of chemical effects.

Attraction; ‘or affinity, is the great cause of
allchemical~ changes; and- has,  therefore, the
first ‘claim to altentive considerations  Next to
that of attraction, the influence of heat over
the. forms and qualities of | bedies is' the  most
generally - observed fact; and, as this is a. power
that often counteracts chemical affinity, there
is the more propriety in conwasting the opera-
tiens of the two. The phenomena and' laws of
heat will conduct, naturally, to the great source
or reservoir of it, which will be traced to a €lass
of 'bodies, ‘agrecing, in many propertics; witlr 2

d 2z



(=)

‘the zir of our atmosphere, and called airs aad
gasses.  Lhese gasses, we shall find, consist
partly” of solid pravitating matter, and partly of
an extremely subtile floid; which: impresses on
our organs the sensation’ of heat, and is termed
caloric.  When the solid ingredients of these
gasses, usnally called their bases, combine to-
gether, or' with ‘ether bodies, caloric is given
‘out, and’ few compounds formed. And as the
gaseous buses are, generally speaking, simple or
elementary substances, the consideration of “the
gasses, i this early period of the course, will
be'strictly conformable to ‘the plan of beginning
with simple substances, and proceeding gradually
to the more complex. In treating of compound
substances; those will first come: under our: re-
view, that are formed by the action ‘of the
gaseous bases on each other, as water and the
alcalis. © We shall then be prepared to understand
the mest remarkable qualities of varions other
elementary bodies, which qualities appear. gene=
nerally in their action on. the gasses.  Thus, for
example, the most remarkable property of sul
phur is its forming with the basis of oxyge-
nous gas, the sulphuric acid, or cil ‘of vitrol.
As the ucids ‘are a wvery important cliss of the
_objects of chemistry, theyewill be introduced
carly in the' course, ‘and' their effects will be
exhibited and explained on the bodies, which
may have been already described ; reserving the

P
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display of ‘their action. on other substances till
thes:: come to be separately considered. ‘In
treatmg of the sulphuric acid, for example, its
relation to water and the alcalis only swill be
then described ; for, it would be unseasonable to
detail its effects on metallic and earthy bodies
before this class of substances has been speci-
cally discussed.

Having dismissed the consideration of such
elementary bedies as are distinguished by afford-
ing acids when combined with oxygen; of the
properties of the acids_ thus generated ; and of
the compounds afforded by the union. of acids
with alcalis ; two interesting divisions of ele-
mentary substances. will next elaim our atten-
tion, wviz. the earths and the metals, In. the
introduction . of the earths before the, metals
A have been influenced by refiecting, - that the
natural history of the latter, of which it.will be
proper to: present a general view, cannot be well
understaod, till that of the earths has been fully
develﬂpcd

The more complex productions of - the ve-
gembl.e and animal kingdoms wiil be the next
step in our progress:through the science. The
economy of the vegetable tribes has, of late
years; received, solmuch; elucidation from che=
mistry, that it would be unpardonable to omit
an account of ‘the functions and productions
of vegetable life, especially as this is a subjec;_\.
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‘of extengive utility, from its conncction with

‘agricultural improvement. The course will be

‘concluded by a view of the chemistry of the
animal creation, and of the beautful comnec-
tion and subserviency to each other of the ve-
getable and animal kingdoms. ]

For the exclusive adoption of the new doc
trines -of chemistry, and of the nomenclature
‘connected with them, no apelogy is necessary.
Every one, who will be at the pains ef atten-
‘tively comparing the new with the old' theory,
T can venture to predict, will- prefer the lucid
arrangements and  precision ‘of  the former  ta
the - confused order and illogical inferences of
the phlogistic seet. © From  those who have been
in the habit' of teaching chemistry, both. be-
fore andisince the revolutioniin this science, we
have the strongest testimony, that the labour of
acquiring a knowledge ‘of it is diminished be-
yond all comparison. — ¢ I lLiave adopted the
new mnomenclature,” “says: Mr. Chaptal, . in
my lectures and writings, and I have not failed
to. perceive how very advantageous it is to the.
teacher; how much it relieves the memory;
how greatly it ‘tends to' produce a tafte for
chemistry; and  with what facility and pre-
eision the ideas and principles concerning the
nature of bodies fix themselves in the minds
of the auditors.”” We have the approbation;
2lso, of the most distinguishzd meraphysicians

i
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of  the age, of the connection of new dcc.trinug-
with 2 new and more accurate language.. *¢ The
mew nomenclature  of chemistry,” it s ob-
served by Mr Dugald Stewart, in his Ele-
ments of the Philosophy of the Human Mind,
“ seems to furmish a striking illustration of the
effect of ‘lppropnate ‘and ‘well defined expres-
sions, in au‘hnb the intellectual powers, and
the period is probably not far distant, when
similar innovations will be attempted’ in other
sciences.” o

These doctrines, and the nomenclature depen-
dent on them, have not, it muft be acknowleged,
been long established; and though the progress
of chemistry, during and since their develop-
ment, has advanced with unexampled rapidity,
we should still so- limit our apprebation as not
to efteem them beyond the reach of improve-
ment. — For my own part, T adoptthem, not
froma belief that they are perfect, but because
they are better adapted, than any hitherto offered,
for explaining and classing phenomena, and with
this qualification I strongly recommend them to
general acceptance.



A
CONCISE EPITOME
OF

CHEMISTRY.

PART I. — SECTION 1:

Adwce to Peysors sho ave entering on the Study of
Chemistry

fow suggestions which I am about to'offer, are
addressert peciliarly to those who have not the oppor-
tunity of attending chemical lectures; and who have no
means of acquiring a knowledge of chemistry, except
from books; and from the evidence of experiments.
The puncipal dificulty experienced by all who em-
bark in a scientific pursuit, unaided by the adyice of an
instructor, is the attainment of the best 'ulaned books.
In Chemistry, fortunately, this difficulty is limited to
selection only: for we have, in the English language,
rﬁﬁny elementary works, both original ‘and translited,
of great merit. 1 shall, at present, however, confine
myself to the mention of very few ; of such only asare
suflicient to cofivey, toa person of tolerable understand-
ing and’ competent education, a general acquaintance
with: chemical science; and T shall afterward subjoin
@ list of ‘other books, necessary to those who mtend to
‘pursue the study mere extensively,
A



Of all the introductory treatises on Chemistry, that
of Mr Lavoisier is certainly the one l"mml which: &
person, entering, for the first time, on this study, will
derive most pleasure and advanlage.  The first part of
this work, compiehending the more general doclrines
of Chemistry, should be perused with attention, and
clearly understood, before the reader proceeds any far-
ther. Tt may even be necessary, that, previously to the
remainder of this work, he should study other elemen-
tary books, such as those of Chaptal, Foureroy, Nichol-
son, and Thomson®. These works will supply the de-
ficiencies of Lavoisier’s Elements,especially on the
subject of chemical affinity, the divisions and laws: of
which are'essential to be known; as the ground-work of
all chemical explanations, - Alter hayving made himself
master of the more:general tiths of Chemistry, as de-
livered in the first part of Lavoisier’s, and in the first
volume of Chaptal’s, Elements, and also of the prinei-
ples of the new iomenclature, the student will be. Gua-
lified to reap advantage from the performance of expe-
riments.  In repeating these, he may either follow the
order which [ shall presently point out, or he may as-
suie, as the hasis of his arrangement, the general pro-
positions laid down by Chaptalor Fourcroy, referring to
the ollowing section, for more minute and specific di-
reciions,

In the conducting of experiments, T would Tecomy
mend great attention (o neatness and o order.  Let
every jaror vial have a label affixed Lo it, denoting the
substances it may conlain, (except in cases where the'

# Dr. Thomson’s ¢ System of Chemistry™ is the work o
which Irefor See the List of Elementiry Books at the end.
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nature of the contents is evident from mere inspection,}
and the date and object of the experiment. 1 would
caution the stadent, not to engage in many different ex-
periments at once ; the consequences of which are, that
the attention is distracted, and that many intercsting
elitnges pass unnoticed. It will contribute 'to form a
habit of aceurate observation, if the appearances that
oceur in experiments be rcgularl} and distinctly noted
down; and such an exercise will tend also to [acilitate
the acquirement of the art of descnbm:- chemical phe-
nomena; to do which, with selection and pretision, is far
from hemg a universal talent.
In advising anattention to neatness, hnwcver, Ibyno
means recommend a frivolous regard to show, or even
 foo scrupulous a nicety about the appearance of appa~
ratus. With the aid me.rely of Florence flasks, of com-
mon vials, and of wine glasses, some of the most inte-.
resting and useful experiments may be made ; and, in
converting these vessels to the purpose of apparalus, a
considerable saving of expense will acerue to the expe-
rimentalist,

SECTION II.

An arranged Series of Ezperiments, which Should, cither
Wholly or in Part, be performed by Hle Student of
Cheimistry-

TN the selection of these experiments; I shall generally

choose such as may be undertaken by persons not pos-

sessed of jan extensive chemical ‘apparatus. On some

oceasions, however, it may be necessary, in order to

complete the series, that others should be itcluded, re-
A2

~



(O

quiring, for their peiformance, instruments of consiqer-
able nicety, The same experiment may, perhaps, in a
few instances, be repeatedly introduced, in illustration”
of different principles; but this repetition will be avoid-
ed as much as possible.  Each experiment will be pre-
ceded by a brief enanciation of the general truth which
it is intended to illustrate.
3
Arw. I. — Chemical Affinity, Solution, §e.

Tor these experiments, a few wine glasses, or, in pre-
ference, deep ale glasses, will be required, and a Flo-
rence flask for performing the solutions. E :

L. :Some bodies haze mo affinity. for each other. Oil
and water, or mercury and water, when shaken toge-
ther, do not combine, the oil or water always rising to
the surface, and the mercury sinking to the bottom, : ‘

2. Exwnpies of solution, Sugar or common salt in
water; chalk in dilute mariatic acid®.

3. [nfluence of mechanical division in promoting the

waction of chemical affihity, or in fuzouring solution. Lumps
of chalk or marble dissolve much more sluwlx m dilute
muriatic acid, than equal weiglits of the same bodies in
powder. In the coninioh atts of life, the rasping and
grinding of wood and other substimces are familiar
“examples, 2

4. Hot liguids are more powerfiil solvents than cold
ones.  To four ounce measures of water, at the tempe-
rature of the atmosphiere, add three ounces of sulphate
of soda in powder. _ Only part of the salt will be dis-
solved, even after being agitated some time, Apply

T amir, purposely, the distinerion hetyzen solition aha dis-
LR = 4
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‘heat, and the whole of  the salt will disappear. When
the liquor cools, a portion of salt will separate again in
a regular form. This last appearance affords an in-
stance of crystallization.

5. A very minute division of bodies is effected by solu-
tion. Dissolve two grains of sulphate of iron in a quart
of water, and add a few drops of this solution to a wine
glass full of water, into which a few drops. of - tincture
of galls have been fallen.  The dilute infusion of galls
will speedily assume a purplish hue. This shows that
every drop of the quart of water, in whigh the sulphate
of iron was dissolved, contains a notable portion of the
salt.

6. Some bodies dissolve much wore readily. and copi-
_ausly thas others.  Thus an ounce measare of distilled
water will dissolve one third its weight ¢f sulphate of
soda; one sixteenth of sulpbate.of potash ; and only one
five-hundredth its weight of sulphate of lime.

\ 7. Mechanical agitation facilitates solution.  Into a
wine glass full of water, tinged blue with the infusion
of litmus, let fall 2 small lump of solid tartarous acid.
The agid, if left at vest, even during some hours, will
only change to red that portion of the infusion which
is in.immediate contact with it. Stir the liquor, and the
whole will immediately become red.  *

8. Podies do not act on each other, unless. qit-'ntr one or
both be in a state of solution. A. Mix some dry acid of

‘ tartar with dry carbonate of potash, N6 combination
will ensue till water is added, which, acting the part of
a solvent, promotes the union of the acid and alcali, as
appears from the violent effervescence,

Ad i
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B. Spread thinly, on a picee of tinfoil, tiree or ﬁfur
inclies square, some dry nitiate ol copper™, and wiap it
up. No effect will follow. Unfold the tintoil, and, hav-
ing sprinkled the nitrate of copper with very little

" water, wrap ibup again as quickly as possible, pressing
down the edges closely, Considerable heat, atiended
with fumes, will now be excited; and, if the experi-
mient has been desterously managed, even light will be
evolved.. This shows that nitrate of ‘copper hias no action
on tin, till in a state of solution.

9. Two bodies, having tio affinily for each other, white
by the intervention qf-a'thivd, Thus, the oil and water
which, in Expt 1st, could not, By agitation, be brouglit
inlo -}mion, unite Immedial_ciy on adding alittle solution
of caustic potash,  The alcali, in this case, acts'as afl
intermediom, & 0 ¥

10. Saturationillustrated. Water, after having tzken
up as much common salt as it can dissolve, is said to be
satuzated with salt, - Muriatic acid, when it has ceased
toact any longer on lime, is said to be satirated.

L. The prroperties chiractevizing bodies when sepavate
are.destroyed by chemical combination, Thus, muriatic
acid and lime, which, in a separate state, have each a
miost cur-rosivi: taste, :ime this_entirely when mutually
salurated ; the compound is extremely soluble, though

lie itself 15 very “difficult of” solution; the acid no

* To prepare nitrate ofcopper, dissolve the 6lingsor turnings of
that metal ina mixture of one, part nitrous acid and three parts
water ; decany the liguor when it has ceased'fo emit fumes; and
evzporate it to diyness, ina cepper or carthen 'dish, The dry 1
misl ept in 2 bottle,

¥ muss
-
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longer reddens sirup of violels; nor does the lime
change it, as before, to green.

12. Simple alective qffinity dhustrated, - (AY Add to
the combination of oil with alecali, formed in Expt oth,
a little dilate sulphuric acid.  The acid will seize the
alesli, and set'the oil al liberty, "which will rise to the

Jtop. In this instance, the affinity of aleali for acid is
greater than that of aleali for oil.  (B) To a dilute solu-
tion of muriate of lime; (prepared in Expt2d,jadd a little
of the solution of pure potash. The potash will seize
the muriatic acid, and the lime will [all down, or be
precipitafed. >

13. Double etectice affi ru'!J exemplified. In a watery so-
lution of sulphate of zine, immerse a thin sheet of leatl.
‘The lead will remain unaltered, as will zlso the sul-
phate of zinc; because zinc attracts sulphuric acid
more strongly than lead. But letacetite of lead be mix-
ed with sulphate of zinc. The lead will then go over to
the sulphuri¢ acid, while the zinc passes to the acetous.
The sulphate of lead, being inseluble, will fall down in
the state of a white powder; but the acetite of zinc
will remain in solution. The changes that occur in
this experiment will be better understood from the
tollowing sch(.me.

Acetite of Zines
A

* Sulphate Gincand Acetous acid"] Acetite
of Zine N ol
eonsistingof | Sulphec, acid- - ©  andLead ) 'Lead
[ J

Suly!mtc af Lead
The vertical brackets include the original mmpmﬁxr[a
wviz. salphate of ztnc, and acetite of lead ; and the hori-
zontal brackets pomnt out the new ones, viz, acetite
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of zine and sulphate of lead. By 'the point of (he
bracket tummg upwards, it is denoted, that the acelite
of zine remains in solution; and, !Jy that of the lower
one being directed dow nwards, it is meant to express,
that the sulphate of lead falls down, or is precipitated.
In cases of double decomposition, where both sub-
stances ace precipitated, they are both placed beneath
the lower bracket; and, when both remain in solution,
above the upper one.

Art. II. — Py opertces and Effects rgftﬁ«.- Matter of
- Heat, ar Catoréc*.

Effects of Caloric of Temperature, or uncombined

Caloric. : )
. Caloric expands all bodies.  (A) The expausmn

oE qumrh is shown by that of the mercury of a
thermometer. (B) That of  the aérifrom bodies, by
holding, near ‘the fire, a bladder . partly filled with
air, the neck of which is closely tied, so as to pre-
vent the enclosed air from escaping. The bladder
will soon be fully distended, and may even' be burst
by conhnumg and mcreasmg the heat. (C) The
e\pansum of solids is shown, by heating a 1od of
iron, of such a length as to be included, when cold,
between two~ pmnis, and the diameter of which is

* I omit giving a connected series of experiments on Lrghr,
because  the cffects produced by this agent are, generally
speaking; more complicated than those ‘of Calaric, . Thus, for cx—
ample, the action of light frequently depends on its property of
deoxidating bodies ; and facts of this kind cannot be understood,
without ‘an acquaintance with the class of metallic oxyds. In tha
progress of this section, however, many instances will be given of .
the chemical eficiency of Light,
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such, as barely ‘to allow it to pass through an iron
ring, When heated, it will have become sensibly
longer; and it will be found incapable of passing
through the ring.

All the above bodies retarn again, en cooling, o
their former dimensions. :

2. Constructions. of the thermometer founded on the
principle qf expansi For an llent account
of tire hod of c ing ther which
is too long. to be inserted in this place, see Nicholson'’s
Principles of Chemistry, Book 1st, chapter 8d.

8. Lqual increments or decrements of heat, produce
equal: dncrements or decrements of expansion dn lhe mer-
ury of the thermometer.  Mix s pound of water, at
1722, with -a pound at 32°, Half the excess of the
uncombined Caloric, in the hot water, will pass to the
colder portion; that is, the hot water will be cooled
702 and thecold will reccive 702 of temperature ;
therefore, 172—70, or 32470, = 102; will give the
heat of the mixture. To attain the arithmetical
mean, exactly, several precautions, however, must be
observed. (See Crawlord on Animal Heat, p. 95. %ic.)

4., Uncombined - calorit has a tewdincy to en eq'ui-
libriwm. “Any number of different bodios, at various
‘temperatures, if placed under similar ‘circumstances of
exposure, all acquire a common temperatare, Thus, if
in an atmosphere at 60°, we place iron filings heated
to redness;, boiling water, and varicus other bodies
of tliH'ererinmpemM&ﬁ, they will soon affect the ther-
motteter in the sume c'legme f i

5. Phuwer dnherent in bodies of camﬁwfu;g Culoric; and
“the condacting potwer vartous i diferent bodivs. |
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A. Solid bodies convey heat in all directions, up-
wards, downwards, and laterally; as may be shown
by heating one end of aniron rod,and holding it in
different divections

B. Some bodies conduct caloric much more quickly
thanothers.  Coat two rods, of equal length and thick=
ness, the one of glass; the other of iron, with wax, at
one end of,each anly s and then apply heat to the un=
coated ends. . The wax will be melted much sconer
from the end of the:iron rod,. than from the glass one 3
which shows, that iron conducts heat more quicklyp
than glass. )

- C. Liquid and’ agriform bodies convey heat on' @
different principle: from that ebserved in solids; vize
by an actual change in the situation of their particles:
Take a glass tube, eight or ten inches long, and about
an inch in diameter. Pour into the bottom part, for
about the! depth of an inch, a little water tinged with
litinus, and then fll up the tube with common water;
pouring on the Iatter extremely gently, soasto keep
the two skrata quite distinct.  When the tube is heat=
ed a: the bottom, the cold infusion will ascend, and &
will tinge the whole mass.. But, ifthe upper part of
the tube be dieated, the coloured: liquor will remain:
at the bottom, Other experiments, illustrating the same’
principle, may be found in Count Rumford’s Essays s
especially in Essay 7th*.. Thus a cake of ice will

* It is Ly an means decided, by Count Rumfcr‘ﬁ’:s experiments,
whether water be or be not an sbsolute nopconductor of hear,
The reader who wishes to cxamitie the shjections and experiments
that Have been, urged against the Count's theary, may consult the
papers of Dr Thomson and Mr Munay, in Nicholson's Journaly
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remain unmelted, during several hours, when con-
fined at the bottom of a jar of Lot water, which, if
fixed at the surface, would be liquefied in a few mi-
nutes; and water may even be kept boiling; a con-
siderable time, ina glass: tube, over ice, without melt-
ing it.

5. The boiling point differs in various tiguors. Thus
Ether boils at 104°, Alcohol at 132°, and water at
212°. It vartes, also, in: the same liquor, under dif-
ferent degrees of atmospheric pressure.  Thus water
will boil, under the exhausted recciver of an air pump,
at 180°, or even much less, of Faht; as may be proved
by placing water, which has been removed from the
fire and ceased (o boil, under the receiver of an air
pump, svhen; on exhausting the air, "the ebullition will
be renewed. The same fact may be proved by the
following simple experiment: place, overa lamp, a
Florence flask about 3 filled with water; let it boil
briskly, during a few minutes; and, immediately on
removing it from the lamp, cork it tightly up. The
water will now cease to bail; but, on cooling the upper
part of the flask by a wet cloth, the boiling will be re-
newed. This renewal of the ebullition, by the appli-
cation of cold, (an apparent paradex), is wing to the
Yormation of an imperfect vacoum over the hot water,
by the condensation of the steam. Hence Lhe par-
ticles of Caloric are mutually repulsive, and they
communicate this repulsive tendency to other bodies
in which Calorie is contained.  This repulsive power
tends to change solids into fluids, and liquids intp
4, vol. iv and vy and ia the 15t vel. of the 8vo secics of the same
work,
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adriform  bodies, and is chiefly counteracted by the
piessare of the atmosphere.  See some beautiful ex-
periments, illustrating this position, in Lavoisier’s Ele=
ments, chap. L ; aud also'the experiments in page 20
of this' Epitome,

On the contrary, by considerably increasing the pres-
sure, water may he heated fo above 4009, without
being changed into vapour®,

6. Uncombined Coloric promotes the action of chemical
‘affinity,  Thus lead and tin do not combine, till melted
together, In other instances, Caloric serves as the
mean of separating bodies already united. Thuslead and
sulphur are disunited by exposure in a high tempera-
ture. o favouring the operation of affinity, Caloric
seems to act as a solvent ; and, in decomposing bodies,
its effects are perhaps explicable on the principle of
elective aflinity. - Thus, in the foreoing exam ple,
sulpliur, in a high témperature, or when surrounded, by
a great quantity of uncombined caloric, is more power-
fully altracted by caloric than by lead. 3

Cambinations of Caloric — The Cause of Flardity.

7. The sensible heaty or: tepperature, of ice, not changed
by liquefaction. A thermometer in pounded ice stands
at 32°, and at the very same point in the water, whicli
results from the liquelaction of ice. 2

8. Yei the dce, during liguefaction, must: absorb anuch
caloric. Exposea pound of water at 327 and a pound
ofice at 429, ina room, the temperature of which is
several degrees above the freczing point, and uniformly
© * To effect this, a strong iron vessel, called a digester; is
necessary,
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tire same during the experiment. The water will ar-
rive at the temperature of the room, several hours be-
fare the ice is melted ; and the melted ice will give; as
before its liquefaction, the “temperature of 32°.  Yet
the ice must, during the whole of this time, have been
receiving caloric, Be:ause,-hccording to expt. 4, a holter
'.Jurly can never be in contact with a colder vne, with=
oulimparting heat 1o the latter. The caloric, therefore,
which has entered the iee, but is nol to be found in
it by the thermometer, must be chemically combined ;
just as muriatic acid, by union with llme, loses all its
characteristic properties.

9. The quantity of uncombined ealoric ﬂml enters o
@ pound of ice, dind becomes wniled, during Hauefaction,
may be learned by experiment.  To a pound of water, at
1729, add a'pound ofice at 32% The temperature
will not be the avithmetical mean, as in expt. 6, but
much'below it, viz. 32°. All the uicombined caloric of
the hat water has; therefore, disappeared. From 172°,
take 82%; the remainder, 140, shows the quantity of
caloric that combines with-a pound of ice, during lique-
faction ;- that is; as much caloric is absorbed by, and
unites chemically with, a pound of ice, during its con-
version into water, as would raise a potind of aater
from 32° to 172

Other examples of the absorption of ealovic, during
the liquefaction: of bodies, are fornished by the mix-
tare  of snow and nitric acid, or ‘of snow and
common ‘salt, both of which, in-common language,
produce intense cold*. * Most neutral salts, also,

% The extracrdinary powers ‘of muriate of limg @nd snow, in
gencrating cold, will be described hersafter.

B
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«during solution i water, absorb much caloric, and
. the cold thus generated is so intense asto freeze water,
and even to congeal mercury. The former experi-
ment, however, (wviz: the congelation of water,) may
easily be repeated on a summer’s day. Add to 52
drachms of water, 11 drachms of munate of ammoniz ;
10 of nitrate of potash ; and 16 of sulphate of soda; all
finély powdered. The salismaybe dissolved, separate-
ly, in the order set down. A thermometer, put into the
Qzlutinn! will show that the cold produced is ator be-
low freezing; and a little water, in a thin glass tube,
being immersed in the solution, will be frozenin a few
niinutes.  Various other freezing mixtures are de-
seribed in Mr Walker’s ‘papers in the Philosophical
‘Transactions for 1787, 88, 89, 95} and 1801.
10. On the contrary, liquids, in becoming solid, evole
or gite out caloric, or, in common langunge, produce heat.

A Water, if kept perfectly free from agitation, may

be cooled down below $2°; but; on shaking it, it im-

liately congeals, and the temperature vises 1o 82°.

B. Expose water io the air, when at 20° of Faht. or
thereabouts.  The water will remain, some time,
stationary at $2°, during which it must be giving out
Iicat to the aknosphere. The heat, thos evolved, is
that which constituted the fluidity of the water. - This
experiment is the converse of No. §.

C. To a saturated solution of sulphate of potash in.

water, of of any salt that is insoluble in alechol, add an
equal measure of alcohol.  The aleohol, aftracting the
water more strongly than ‘the salt retains it, Pprecipitates
the salt, and considerable heat is produced.
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Caloric the Cause of Vapowr. . g

.M. Steam hes exactly the same temperature a5 baiting
zater. Leta tin vessel be provided, having a hole in
Hs cover, just large enough to admit a thermometer.
Fill it party with water, and let the bulb of the thei-
mometer be an inch or two above the surface of the
water.. 'When the water boils, the thermometer, sur-
rounded by steam; will rise to 212°, which is preciscly
the temperature of the water beneath. Yet waler;
placed on a fire, continues (o receive heat, very abund-
antly, even when boiling hot; and as this heat is not

ppreciable by the th ter, it must exist in the
sweam, in a state of chemical union.

12. The ahserption of caloric, during cvaporafion,
shoton. by experimend.

Moisten a thermometer with alchohol, or with ether,
and expose it lo the air, repeating these operagions al-
termately. Fhe mereury of the thermometer will sink
at each exposure, because the velatile liquor, during
evaporation, robs.it of its heat. In this way, (especi-
ally with the aid of an apparatus described by Mr Ua-
vatlo, in the Phil. Trans. for 1781, p. 509,) water nay
be frozen ina thin and small glass ballg by means of
ether; and also by immersing a tube, conlaining waler
at the bottom, in wglass of ether, placed under the re-
ceiver of an air pump; or the ether may be allowed 10
fioat on the surfuce of the water. During the'exhaus-
tion: of the vessel, the ether will evaporate rapidly s
and; robbing the water of heat, will completely freezeit.

, 13, On the cantrary, vapairs, during their concersion
inta a liquéd form, cvotve, or give out, mucl calavic. The
: A B2
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heat given out, by the condensation of steam, 1: ren-
dered apparent by the following experiment. Mix 100
gallons of water, at 50°, with one gallon of water at
212°%, The temperature of the water will be raised
about 1£ degree. Condense, by a common still-tub,
one gallon of water, from the state of steam, by 100
gallons of water, at the temperature of 50% The
waler will be raised 11 degrees. Hence, eight pounds
of water, condensed from steam, raise 100 gallons of
cold water, 9% degrees more than eight pounds of boil-
ing water ; and, by an casy calculation, it appears, that
the caloric imparted to the hundred gallons by the
steam, if it could be condensed in one gallon of water,
would raise it to 950°. A poand of water, therefore,
in the state of steam, contains more caloric than a pound
of boiling water, in the proportion of 950 to 212.

Ant. IIl. — Gasses in General.

For petforming the necessary experiments on gasses,
many articles of apparatus are essential that cannot be
included in a portable chemical chest; which may vet,
however, contain the materials for procuring gasses. It
may assist the student in obtaining the necessary instru-
ments, if a feg of the most essential be here enumera~
ted. I shall mention none, however, excepl such as are
necessary in making a few general experiments on this
iteresting class of bodies.

The apparatus,. required for. experiments on gasses,
consists pastly of vessels fitled for containing the mate=
rials that afford them; and partly of vessels adapted for

* This experiment will be equally conclusive, if repeated on a
smaller seale.
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the reception of gasses, and for submilting them to ex-
periment, ;

1. For procuring such gasses as are producible without
a very stiong heat, glass bottles, furnished with ground
stoppers and bent tubes, are sufficient. Of these seve-
ral will be required, of different sizes and shapes,
adapted to different purposes. If these cannot be pro-
cured, a Florence flask, with a cork perforated by a
bent glass tube, or even a lin pipe, will serve for o?:
taining some of the gasses.

Those gasses that require for their liberation a red
heat, may be procured by exposing to heat the sub-
stance, “capable of affording them, in earthen retorts or
tubes ¥ ; or in 2 gun barrel, the touch-hole o! which has
been accurately closed by an iron pin.  To the mouth
of the barrel must be affised a glass tube, bent so aslo
convey the gasscs wherever it may be requisite.

2. For receiving the gasses, glass jars, of various
sizes, are required, some of which should be furnished
with necks at the top, fitted with ground stoppers.
These jars will also be found extremely useful in ex-
petiments on the propertics and effects of the gasses.
Some of them should be graduated into eubical mches.

“To contain these jars, when in use, a vessel will be
necessary, capable of holding a few gallons of water.
This may either be of waod, if of considerable size; or,
if small, o["tin;japamle(l or painted.  Its size may vary

* Very compact earthen retorts and rubes arc made by Messrs
Wedgwaoods an(l Bycrly, of Btruria.  :liers aiso, less close in
their textaré, but less ape to break in the [ie, may ke hud of
'Mu:rs Pugh and Speck, of Booth Street, Sp-mlﬁclds Lundon,
Who make portable furnaces, crucibles, &c. .

B3 X
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with that of the jars employed? and, about half an inch
from the top, it should have a shelf, on which the jars
may be placed, when filled with air, without the risk
of being overset.

A glass tube, about 18 inches long, and three-quarters
of an inch diameter, closed at one end, and divided into
cubic inches and tenths of inches, will be required for
ascertaining the purity of air by nitrous gas. It showd
be accompanied also with a small measure, containing
about two cubic inches, and similarly graduated.  For
employing the solution of nitrous gas in liquid sulphate
of iron, (a happy invention of Mr Davy, which leaves
flothing to be desired in eudiometry,) glass tubes, about
five inches long, and half an inch wide, divided deci-
mally, are also necessary. = Besides these, the experi-
menter shiould be furnished with air funnels, for trans-
ferring gasses from wide to narrow: vessels, These,
and almost every other article of apparatus, necessary
for experiments on gasses, may be seen figured in the
plates to Dr Priestley’s Experiments on Air, in'3 vols
8v0; and inthose subjoined Lo Lavoisier’s Elements.

For those gasses that are absorbed by water, a mer-
curial trough isinecessary.  For the mere exhibition of
a few experiments on these condensible gasses, a small
wooden trm:gﬁ, 11 inches long, 2 wide, and 2 deep,
«ut out of a solid block of mahogany, is sufficient ; but,
for experiments of research, one of considerable size is
required.

Previugsly to undertaking cxperiments on other
gasses, it may be well for dn unpractised experimen-
talist to accustom himself to the dexterous management
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of gasses, by trmsferring common air from one vessel
to another, of different sizes.

OFf experiments illustrative of the nature of gasses in
general, it may be proper to.mention one or two that
show the mode in which: caloric exists in  this class of
bodies.  In vapours, strictly so called, as the steam of
water, caloric secems (o be retained with but little fotces
for it quits the water when the vapour is merely ex-
posed to a lower temperature. . But, in gasses, caloric
is united by very forcible afiinity, and no diminution of
temperature, that has ever yet been effected, can sepa-
rate it from some of them. Thus the air of our atmo-
sphere, in the most intense artificial or natural cold, still
remains in the aeriform state. Hence is derived one
character of gasses, viz. that they shall remain aeriform,
under almost all variations of pressure and temperature;
and in this class are also included these aerial bodies
which, being condensed by water, require confinement
over mercury. The following experiment will show
that the caloric, contained in gasses, is chemically com-
bined,

Into a small retort, put an ounce or two of well dried
common salt, and about half its weight of sulphuric
acid. By this process, a great quantity of gasis pro=
duced, which might be received and collectéd over
mercury. But, to serve the purpose of this experiment,
let it pass through a glass balloon, having two openings
(as in the 4th plate of Layoisier, fig. 1. G.), inlo/one
of which the neck of the retort passes; while, from the
other; a bent tube proceeds (E. of the same fig.) which
ends in a vessel of water, Before closing the apparatus,
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let & thermometer be. included in the balloon, to show
the temperatnre of the gas,. It will be found, that the
mercurys in this thermometer, will rise only a fm\"dc-
e sl which receives

grees, whereas the waten, in the ves: :
the bent tube, will soon become boiling hot. In this
instance, caloric flows from the lamp to the muriatic
acid, and converts it into gas; but the heat, thus éx-
pended, is not appseciable by the thermometer, and
must, therefore, be chemically combined.  The caloric,
however, is again evolved, v\}l::en the gas is condensed
by water; and, in this experiment, we {race it into
combination, jand again into the stale of uncombined
caloric. 3
For demonstrating the influence of variations of at-
mospheric pressure on the formation of gasses, better
experiments cannot be devised than those of Layoisier.:
See his Llements, chap. 1. But assome sLudL_‘nL«, who
bave the use of an aipump, may not pessess the appa-
ratus described by Lat-nisie;, (the glass bell and sliding
wire,) it may be proper o point out an easier mode of
showing the same fact. Into a glass tabe, about six
inches long, and half an inch diameter, sealed af one
end, put a small quantity of etliers and fill the tube
with water, tinred blie by litmas: -~ The ether will
swim on the surface of the water, Place the thumby
expeditiously, over the open end of the tube, so as to
confine the water and ether, without including-a‘;‘\y alr
along with theni; and set the tube, inverted, ina jar of
coloured watér; removing the thumb, when this has
been effected.  Wiidn the above apparatus is covered
with the receiver of an air-pump, and the air is ex-
bausted, the ether will be changed intoa gas, which wiill



¢ 21 )

fill the tubeand expel the water. On restoring the
pressire of the atmasphere, the ether will again become
liqquid. e ;
Art. IV, — Quygenous Gas.
. Oxyzenous gas may be procured from various siub-
sdenzes,

A. From the black oxyd of menganese, lieated to
redness in a gun'barrel, or earthenretort; or, from the
same. oxyd, heated:by a'lamp in a retort or gasbottle,
with halt’ its weight of strong sulphuric acid.

B. From the red exyd of lead (the common red lead
used by painlers) heated either with or without sulphu-
ric acid.

C. From various other u\}ds, as will be hereafter
mentioned.

D. From nitrate of potash (common saltpetre) made
red hot in a gun barrel, or in an earthen retort.

E. From oxygenated muriate of. potash; heated in a
“small glass retort, coated with clay; or in an carthen
retort. The oxygenous gas, thus prodiced, is much
purer than that obtained:in any: other mode, especially
the last purtions, which should be kept separate. -

“Fhis gas has the following properties: o

2. It is not absorbed by water, or, at least, 1s so'spa-,
ringly absorbed, that, when agitated ‘in contact with
water, no perceptible diminution takes place.

8. Al combustible bodies burn in oxygenous gas with
greally increased splendor .

LA hghted wax taper, | ﬁxed to an iron wire, and
let down into a vessel of this gas, burns with great bil-

“ liancy. (See Lavoisier’s 5th plate, fig. 8.] If the (aper
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be blown out, and let down inloa vessel of the gas;.
while the anuff” remains red hot, it m-zl::mﬂj reicmdie-a,
with a slight explosion.

B. A red hiot bit of charcoal, fastened to an iron
wire, and immersed in the gas, throws out beautiful
sparks.

©. The light of phmphums, placed on'a little tin
cup, andburstin thh gas, is the brightest that can be in~
any mode produced.

D. Procure some thin harpsichord wire, and twist it
Téund a slender rad of iron or glass, soasto coil itup in
aspiral form.  Then withdraw the tod, and tie a little
thread, or flax, round one end of the wire, forabout
the length of one-tweatisth of an inch, which end is
to be dipped into melted sulphur. The other end of
the wire is to be fixed into a cock; so that thespiral
may hang vertically.  Fill, also, with oxygenous gas,.

. a bottle capable of holding about a quart, and set it
with its mouth upwards. Then light the sulphur, and
introduce the wire into the Bottle of gas, suspending it
by the cork.  The iron will bumn with a mast brilliart
light, throwing out a number of sparks, which fall to
the bottom ot the'botile; and generally break it, ' This
accident, howaver, may frequently be prevented by
pouring sand into the bottle, so as o lte about kalf an
inch deep on the bottom. (See Lavoisier’s 4th plate, -
fig.17.) According to Mr Accam (Nickolson's Joumal,
Bvo, i. 320) a'thick piece of iron orstech, such asa
flle, if made sharp pointed, may be burnt in exygen
gas. A small bit of wood s to be stuck upon its ex-
tremity, and set on fire, previens o nmncrsmn in
the gas, :
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E. A little of Homberg’s pyrophorus, a substance o
be hercalter described, when poured into this gas, im-
mediately fiashes like inflamed gun-powder.

4. During every combustion i oxygenous £as, the gas
suffers a materiul diminution, To exhibit this, experimen-
tally, in a manner perfectly free from all sources of
error, would require such an apparatus as few persons
are likely to possess. The apparatus required, may be
seen described in the. 6th chapter of Lavoisier’s Ele-
ments. The fact may, however, beshown, less accu-
rately, in the following manner. Fill, with oxygenous
gas, a jar, of moderate size, which has a neck and
ground glass stoppér st the top. Then, with the
assistance of a stand, formed of bent ivon wire, (like
that shown in fhe pIate {0 Nichelson’s Chemistry,
fig. 16,) place a shallow tin vessel, containing a bit of
phosphotus or sulphur, threc or four inches above the
level of the water of a pneumatic: trough. Invert the
jar of oxygenous gas, cauuuu\l) and c\pedltzously,
over this oup, s0.as to confine it, with its: contents, in
the gas, and, pressing down the jar to the botiom of the
trough, open the stopper. A quantity of gas will im-
mediately rush out, and the water will rise to the same
Jevel within the jar as without. Whenthis has taken

= pl'mc, st fire to the sulphur er phosphorus by an iron,
wire, and instantly putin the stopper. The first effect
of the combustion will be a depression of the walef -
within the jar; but, when the combustion has closed,
and the vessel has cooled, a considerable absorption
will be found to:bave ensued.

5. Allbodics, by cambustion in oxygenolts gus, acquire
an addition to their weight ; and the iacreast is it propor=




{ 2¢ ) '

tion 2o the quantity of gas absorbed.  To prove this by
| experiment, requires’ 2lso a complicated apparatus;
and the reader, who cannot possess hinisclf of this;
must remain satisfied with the account Lavoisier gives
of his experiménts, establishing tlie principle, in chap~
ter 5th of_ his Elements. |
6. Oxyzenons gas supiports, eminently, animal life. _Il |
will be fotind that a*mouse, bitd, or other siallanimal, ~
will live six times longer in a vessel of OXygenous gas,
than in one of atmospherical air of the same dimensions.
T. This effect seems connected with the absorption of
oryzen by the blood.  Pass upa little dark coloured blood
~into a_jar partly filled with oxygen gas, and’ standing
over mercury. The gas will in part be absorbed, and
the colour of the blood will be changed 'to a bright and
florid red. This change to red may be shown by put-
ting a little blood into a common vial filled with oxyge-
nous gas, and shaking itup.

~ART. V. — Azobic or Nitrogen Gas.

1. Azotic Gas may be procured, thoagh naot abso!lxtc[y
pure, yet sufficiently so for the purpose of exhibiting
its general properties, in the following manner. Mix
equal weigh®s of iron filings and sulphur into a paste
withwater, and place the mixture, in a proper vessel, -~
over waler, -on a stand' similar to that described, Art,
IV. No. 4. Then invert sverits jar fall'of commen air,
and allow this to stand’ exposed 1o the mixture fora'day
ortwo. “The air contained inthe jar will gradually
diminish; as will appear from the ascent of the waler
within the jar, till at last only abant three-fourths of its
original buik remain.  The vessel containing the iron
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and sulphur, must next be removed, by withdrawing
it through the water; and (he remaining .air may be
made the subject of experiment.

A quicker process for procuring azotic gas'consists in
ﬁllinga bottle; about one fourth, with the solution of
nitrous gas, in liquid sulphate of iron, and agitating it
with the air, which fills the rest of the bottle. During
the agitation, the thumb must be placed firmly over the
mouth of the bottle ; and, when removed, the mouth
must be immersed in a cup full of the same solution,
which will supply the place of the absorbed air.

2. This gas has the following properties :

A. Itis not absorbed by water.

B, It immediately extinguishes a hghled candle and
all other burning substances.

C. Itis fatal to animals that are confined in it.

D. Plants, however, livein it, and even flourish.

L. When mixed with pure oxygenous gas, i the
proportion of three or four parts to one of the latter, it
composes a mixture resembling atmospheric air in all
ils ]llOpL‘I‘liCE. Of this ahy one may be salisfied, by
mixing three parts of azotic.gas with one of oxygenous

+ gas; and immersing in the mmtum a lighted taper.
"The taper will bum as in atmospherical ay.

Art. VI — dimospheric dir.

The air of our atmosphere, it appears, therefore,
from the foregoing facts, is a mixture, or rather a combi-
nation, of twa different gasses, viz. oxygenons gas and
azotic gas. ‘The former of these two secms to be the
only ingredient o which the effects oi— the :ur, asa
7 (5}
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chemica] agent, depend. Hence 'combustible: bodies
Burn in atmospherie air, only in consoquence ‘of the
oxygenous gas which it contains; and, when this is
exliausted, air is no longer capable of supperting com-
bustion®. The abstraction of its_oxygenous gas from
the air will be rendered appacent by the fullowing ex-
periments: : i

{. Bum alittle sulpher er phosphorus, ‘in the manner
described, Art. TV. Nao. 4. substituting for oxygenous
gas common atmospherical air.  The combustion ‘will
in this imstance be less vivid 3 will cease sooner; and
#he absorption, when the vessels have ceoled, will be
much less considerable than in the former case.

2. Take two tubes, each'a few inches long, closed
at one end, and divided into aliquot parts. Fill the
one with atmospherical air, the stlier with oxygenous
gas, and invert them in two separate cups filled with a
solution of sulphuret of potash, The sulphuret wwill
ascend gradud]‘iv witliin' the ‘tube of common afr, dll,
after a few dags, oiily about three-fourths of its original
~volumewill remain ;. but, in that containing oxygenous,
it will ‘ascend much hugher, and, if the gas be pure,-
il even absorb the whole. The explanation of this
fact is, that-Kquid sulphuret of pot-ash has the property
©f absorbing osygen,. but not azote. It therefore acts
in atmospheric air only as long as any oxygenous gas re-
mains, and may be employcd as.a means of aseertain-
2iig the quantity of this gas in the amosphere atdtﬁ"asemt

* Certain combustible Lodies even cease to burn in :hnosphﬁm—
air, long before its oxygenous portion is mn;umcd for reasons
zhat will hmaﬁ:'&r Le given.

’
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fimes, andindistant places. Animproved instrument,
thus graduated, has lately been employed by Guayton
as an Ludiometer ., (See: Nicholson’s Pllil'osopilical
Journal, Vol. 1. page'265; or Tillogh’s Philosophical
Magazine, Vol. IT1. p. 191.)

8. dtmospheric air ministers to the support af awimul
Life, an!,f in consequence of the exygenows gas twhicl it cons
tains, . Air, after having been received iuto Lhe lunga{
and again expired, is found to have lost considerably of
ts OXYgEenous part, viz, 10 or 12 per cent. It proves
{atal to animals, however, long belore the whole of this
purer portion is wholly exbausied ; and lience it appears
that a considerable pmpo:tiun of OXygenous gas is eyen
necessary ta fit the air for supporting respiration. As
the analysis of expired aicrequires anacquaintance with
another gas, not hitherto described, viz. carbonic acid,-
its examination will be postponed to a future occasion.

Arr, VIL. — E_ydmgmgm Gﬂs.

1. To procure hydrogenous gus, let sulphuric aeid,
previously diluted with five or six times ‘its weight of
water, be poured oniron filings, or on small iron nails,
in a gas bottle or small retort. An effervescence will
ensue, and the ‘escaping gas may be colfected ‘in the
usual manner::

This gas has the following propecties =

2. [t renaing pernidnent over twater, or is not dbsorbed
in any notable proportion..

8. dtis duflummedle. This may be shown by r.Im
following experiments.

# Other Eudiometers will be describied hereafeer,

7 e.2
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A. Fill a small jar with the gas,and, holding it with
the mouth downwards, bring the gas into contact with

the flame of a candle. The air will take fire, and will |

burn silently with a lambeut lame.

B. Fill with this gas a bladder which is furnished
with a stop cock, and witha small pipe, of diameter
less than that of a common tobaceo pipe. Press the
air out through the pipe, and, on preseiting a lighted
candle, the stream will take fire. If this apparatus
cannot be procured, a very simple contrivance will
answer the purpose.  Break off part of an eight-ounce
vial, within an inch or two from the hottom, by settingy
fireto a string tied round it, and moistened with spirit i
of tarpentine.  The vial will then resenible a jar with
an open neck at the top. Next bore a small hole
througha cork that fits the neck of the vial, and insert
in it part of 2 common tobacco pipe, which may be
fixed into the neck of the bottle, by a cement. of resin
and bees-wax. Then fill the bottle “with water, and
hold it, syith the thumb pressed down onithe aperture of
the pipe, while hydrogenons gas is passed into it.

When the battle is full of gas remove the thumb, press® ]

the bottle down inlq the water, and, on the approachof a
candle, the stream of air fiom e pipe will take fire. I
prefer this mode of making the experiment to the com-
mon one of inflaning the'gas, as it proceeds, through a
a small tibe, from the botde in which it is produced ;
because 1 haxe once seenan explosion, and freqneml_y
heard of similar accidents, from the latter mode of
making the experiment. ]

C. In 2 strong botlle, capable of holding about four
uunces of water, mix equal parts of common air and

S -
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hydrogenous gas. On applying a lighted candle e
mixture will burn, not silently, as in expt. A, but with

a sudden and loud explosion.  If'a larger botile be
used, it should be wrapped round with a handlerchief,

to prevent the glass from doing any injiry, in case the
bottle should burst.

D. Tlie same experiment may be repeated with
OXygenous gas, instead of almospherical air ; chzngﬁlg
the proportions, and mixing ouly one part of osygenchs
gas with two of hydrogenous,  The report will becon-

siderably louder. _The bottle should be a very stiong
one, and should be wrapped round with cloth, {o pre-
vent ah accident ¥,

E. The same experiment may be made ovérivater,
by meansof the electric spark.  Procure a strong tubg,
about three quarters of an inch diameter, and 12 -
jnches long, closed at one end. About a quarter or -
hiall an inch from the sealed end, let two small holes be
drilled, opposite to each other, and itito esch of these
let a brass conductor be cemented, sothat the two points
may be distant {from each other, within the tubs, about

. onc eighth of an inch, Into this tube, standing over
waler, pass about a cubic inch, or less, of amixture of
hydrogenonsand oxygenous g't:su: n the proporiion of
two measures of the former to one of the latter. Hold
the tube firmly, and passan electric spark dirough the
mixed gasses. An immediate explosion will take
place ; after which tlie” gasses, if pure, and in the
proper propestion, will bu found to have :iu.nppn.mcd
entirely, I atmospheric ait be used, the remaining
gas will be found to be unfit for suppor-ungconﬂ.umﬂn

- *THese cxperiments may also be made "d\-aﬂmgzuusly , by means
el an apparatus, sold under the name of the infiammablc air pistol.

Cs
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the hydrogenous gas having robbed it of all its oxygen.
Hence, the inflammation of hydrogenous gas, in grada-
ated tubes, has been employed as a means of measuring
the purity of air, and is the principle of Voita's eu-
diometer.

F. The diminution of hydrogenous and oxygenous
gasses, by the union of their bases, may be shown
also by their slow combustion.  Fill a tall jar with oxy-
genous gas, and fill also, with hydrogen gas, a bladder
furnished with a stop cock, and with 2 long brass pipe,
bent like the letter S, and drawn out to a fine point.
On pressing the bladder, a stream of gas will issue from
the pipe, which may be' set fire to, and brought cau-
tiously under the ftall inverted jar of oxygenous gas.
By this contrivance, the stream of hydrogen gas will
be burnt in a confined portion of oxygen gas; and, on
continuing the combustion a sufficient length of time,
the water will be seen to rise gradually ‘within the jar.
On the first impression of the heat, indeed, a quantity:
of gas will escape from the Jjar, which will render it

' difficult to ascertain what degree of absorption has
actually taken place. - Bat this loss may be prevented'
by using a jar witha neck at the top, to which a com-
pressed bladder is firmly tied, - The expanded air, in-
stead of escaping through the water, will now £l the
bladder at the top; and, when the experiment has
closed, and the vessels have cooled, it may beascer-
tained, by pressing out the gas from the bladder, what
quantity of oxygen gas has been consumed, :

‘When the above experiment is made, with the sub-
stitution of common air for oxygenous gas, a diminu-
tion takes place, but much less considerable 3 Viz, not
amounting to enc sixth of the original bulk of the gas,
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4. Hydrozenous gas has ar wnpleasent smell,

5. Thoueh infammable itself; Wt extinguishes hurning
badies. Bring an inverted jar, filled with this gas,
over the flame of a candle ; and suddenly depress the
jar, so that the |igh(ed wick may be wholly surrounded
by the gas. The candle will immediately be extin-

" guished.

6. Itis futal to animals. This may be shown by
confining, in the gas, a mouse, or other small animal.
S It J's_ considerably lighter than atospherical air.

A. Let a jar, filled with this gas, stand, for a few
seconds, with' its open, mouth upwards. On letting
downa candle, the gas will be found to have escaped.

B. Place another jar of the gas inverted, or with its
mouth downwards. The gas will now be found to re-
main”in the jar, being prevented from cscaping mp-
wards by the bottom and sides of ‘the vessel?

C. Fill; with hydrogen gas, a bladder furnished
with a stop-cock ; and adapt to this a common tobaces
pipe. Dip the bowl of the pipe into a lather of scap,
and, turning the cock, biow*up the lather inta bubb:
These bubbles, instead of falling to the ground, like
those commonly blown by children, will rise rapidly
into the air. On this property of hydrogen gas, s

. founded its application to the raising of balloons.

8. Iydrogenous gas, though fatal to animal life, is

uot soto vegetables, which'grow, and even flourish, init.

Arz. VII.—Composition and Decompasition of Water.

In Art. VII. (No. 3, E.) it was stated that oxygenous

and hydrogenous gasses, when fired' over water, in the

proper proportion, wholly disappear.  To ascertain
‘ /
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the nature ‘of the product thus formed, however,‘th_g
experiment must be repeated over mercury; in a simi-
Tar manner. When this is done repeatedly, it is found
that the product of the combustion is that well knoywn
fluid, water, which is thus proved to be composed of
two clementary ingredients. The water, producedin
this mode, is not, however, to beconsidered as a conm-

* pound of the two gasses, but only of their bases; for

the light and caloric, which constituted the gasses,
escape, in considerable part, during the combustion.
Every gas; it must be remembered, hias at least two in-
gr_edienw; the one gravitating malter, which, if sepa-

. rate, would probably exist in a solid or liquid form ; Lht_.‘e
“other an extremely subtile fluid, termed calotic. In

the example before us, caloric (and perhaps light) is a
common ingredient both of hydrogen and oxygen
gasses; but the two differ in having different bases.
The basis ‘of the one is called-hydrogen, of.the other,
oxygen ; and water may, therefore, be affinned to be
a compound of hydrogen and oxygen. This may be
proved in two modes, by synthesis, i. e, by Jjoining
togetherits two elementary ingredients ; and by anal ly-
sis, in other words, by separating the constituent parts
of water, and again exlibiting them in a distinet form,

1. Synthetic Fxperiments,

A, Fill, with hydiogen gas, a bladder, furnished
with a stop-cock and bent pipe, similar (o that de-
seribed, Art. VIL. No. '3, F. Then pour into a shallow
<carthern dish as much quicksilver as will about balf il
il, ‘and invert over thiy a glass bell full of common air



and perfectly dry. Expel the hydrogen gas through
the pipe; light the stream ; and bring it under the
glass bell, by raising this, and depressing it into the
mercury, as soon as the inflamed gas is introduced,
A portion of air will escape; at first, in consequence of
the rarefaction. As the combustion continues, water
swill form, and will condense on the sides of the
glass. This water is produced by the union of hydro-
gen with the oxygen contained in atmospheric air.

B. Those persens who are not possessed of a sufficient
quantity of quicksilver to repeat the above experiment,
may substitute the following: procure a large glass
globe, capable of holding three or four quarts, and
having two openings, opposite to each other, which
may be drawn out for a short distance, like the neck
of ‘a retort. Inflame the stream of hydrogen gas,
and introduce it into the centre of the globe. The
rarified and vitiated air will ascend through the upper
aperture of the globe, and a constant supply of fresh aic
will be furnished from beneath. By this combustion, a
quantity of water will be generated, which will be
condensed on the inner surface of the vessel.

C. A simple and ingenious apparatus, less costly
than any other, intended for the purpose of exhibiting
the composition of water, is‘made by Mr Cuthbert-
-son, of London. Ttmay beseen described and figured
in Nicholson’s Journal, Vol. 1L p. 233; er in the
Philosophical Magazine, Vol. II. p. 317.

D. Those persons who have the opportunity of
repedting this interesting experiment on a large scale,
and with an accurate attention to proportion, may con-.
sull Lavoisier’s Elements. 3
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E. By firing ripeated porfions of-a misture of OXy= |
genous and hydrogenous gasses, over mercury, a sen-
sible quantity of water will at last be produced,

2 Antlytic Experiments. )

Theanalytic experiments on: water are of two kinds;
1st, such as present us with one of ils ingredients only,
in a separate and distinct form ; 2dly, such as present
us with ifs two comipunent prineiples, the hydrogen.
and ox;vg_en, mixed together in the state of gas.

OF the first kind are the following :

A. ‘Procure a gun-barrel, the breech of which has
been removed, so as.to form a tube open at each end,
Eill this with iron wire, coiled upin a spital form. To
‘one end of the barrel adapl a small glass retort, partly
filled with water, and to the other a bent glass tube,
the open end of which terminates under the shelf of
the pneumato-chemical apparatus. Let (he barrel be
placed liorizontally, (or rather with that end, to which
the retort iy fixed, a littls elevated,) in a formace
having two openings in its body oppesite to each other,
or in a grate like that figared by Lavoisier, plate 7,
figure 11.. Light a fire in the furnace; and, vehen the
gun-barrel has become red-hot, 2pply a iamp under the
retort,  The Steam of the water will pass over the red
hot iron, and will be decomposed.  its oxygen will
unite with the iron; and its hydmgen will be obiained-
in the form of a gas. This is the gea’.iest and cheapest
mode of procuring hydrogen gas, when tanted in
considerable quantity, - 3

B. The same experiment may he repeated; sub.
stituting an earthern tube for a gun-barrel, and weigha
ing the iron wire accwately, ‘bath betore and afier the



{ 35 )
experiment. The iron will be found to have gained

sweight very considerably ; and, if attention be paid to
the weight of the water that escapes decomposition, by
an addition to the.apparatus, similar to that ¢inployed
by Lavoisier, (plate 7, fig. 11, S and* H,) and to the
weight of the gasses obtained, it will be found that
the weight gained by the mop, added to that of the
hydrogen ‘gas, will make up exactly the weight of
the water that has disappeared. From experiments of
this kind, conducted with the utmost attention to accu-
racy, @s well as from synthetic experiments, itappears
that water is compounded of 83 per cenl oxygen, and
15 hydrogen, by weight, _very nearly, But as hydro-
gen gas is eleven times lighter than common air, the
proportion of gasses, by volume, required to form
water, is about two of hydrogen to one of oxygen gas.
C. Water may be decomposed, in a similar appara-
tus, over charcoal inst_ead of iron. The results, how-
ever, are different in this case, as will appear from-a
subsequent section, A =
D. Another mode of eHecting the decomposition of
water yet remains to be menticned, in which not the
hydrogen but the oxygen is obiained in a gaseous
state. This is by the action of li\'ing vegetables ;
gither entire, or by means of their leaves only.  Fill
" a clear glass globe with water, and put into it a number
of green leaves, from almost any ke or plamt. A
t two of mint will answer the purpose perfectly
wvert the glass, and place it, with ‘its mouth
downwards, ina vessel of waler.  Iixpose the whole
apparatus to the dircct light of the sun, which, will
then fall on the leayes surrounded by water,  Bubbles
¥ :
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of air will soon begin to form on the leaves, and will
increase in size, (il at last they rise to the top of the
vessel.  This process may, be carried on as long as the
vegetable continues healthy; aud the gas, when ex-
amined, will prove to be oxygenous gas nearly pure.
In this ecxperiment, the hydrogen combines with the
plant, to the nourishment and soppert of which it con<
tributes, while the oxygen is sct at Liberty.

2dly. The processes, by which the elementary parts
of water are separated from each other, and both are
presented in an aeriform state, as a mixture of hydro-
gen and oxygen gasses, are dependent on the agéncy
of electricity. ’

" A. The first of these experiments requires for its
performance the aid of a powerful eledirical machine.
This fact was the discovery of a society of ingenious
Dautch chemists; and the principal circumstance, - in
the experiment, is the transmission of electrical shocks,
through & confined portion of water. The apparatus
employed, in this experiment of Messrs Dieman and
“Van Tropstwyk, is a glass tube, about one eighth of
an inch diameter, and 12 inches long, one of the ends
of which is sealed hermetically, a good wire being
inserted at this end, and projecting about an inch and a
half within the tube. About the distance of five
eighths of an inch from the extremity of this, another
wire is to be fixed, which may extend to the open end
of the tube. The tube is next to be filled with distilled
water, and to be placcd inverted in a vessel of the
same.  When thus disposed, electrical shocks are to
be passed between the fwvo ends of the wire, thraugh
the water; a'nd,_ii' these shocks be sufficiently strong,.
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bubbles of air will be formed at each explosion, and
will ascend till the upper part of the wire is uncovered
by the water.  As soon us this is effected, the nex
shock that is pas\ad will set fire to the air, and the
water will rise agam i the tube, a very small quantity’
of gas remuznlng Now as hydrogen and oxygen
gasses, in a state of admixture, are the only ones that
are capable of inflaming by the electric shock ; and as
there is nothing in the tube, besides water, that can ¢
afford them :in this experiment, we may safely infer,
that the evolved hydrogen and OXygen gasses arise
from decomposed water,

B. An improved apparatus, exhlbltmg thc same ex-
periment, with less trouble to the operator, has been
invented by Mr Cuthbertson, and may be seen de-
scribed and figured in Dr. Pearson’s paper, in the
Phil, Trans. for 1797, or in Nicholson's joumaT
Vols L. and 1.

C. The same experiment may be performed with
the aidl of an apparatus of great simplicity, and which
it-is in the powerfof almostany person to make for
himself.  This is the newly discovered pile of Signior
Valta'; a' discovery which, for curiosity ‘and import-
ance, in a philosophical view, ranks withsthe first that
bave beeni made during the present century. It is
constructed in the follewing manuer :

Procure, at a: brazier’s or cnppcrsm'lth’s, 30, 40, or
50, pieces of zinc or speltre,  cast in sand, of the size
of half crowns er” shillings, but rather thicker. = A’
corresponding number of hali crowns or ﬁi‘nl]mg'; will’
also be tequired, according to the size of the pieces'of

zine that may be employed: Lot an' equal number of
e - g
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pieces of woollen cloth be cut, of a circular shape, to
correspond with the picces of zine ; and steep these in
a strong solution of common salt in water. . Thenidis-
pose the three substances altermnately, in the following
order, silver, zine, moistened cloth ; silver, zine, &a.
«ill a, sufficient number of these triplicates, not less
than 20 or 30, have been thus arranged, the silver
terminating the pile at the top. In order to facilitate
the touching of the bottom piece of silver, it may be
well to put under it a slip of tinfoil or Dutch leaf,
~hich may project a few inches. « Next, Iet the hands
be maoistened with salt and water, and, on muchmg
the ple:e of tiufoil with one hand, and the uppermost
picediof Silver with the other, a shock will pass through
the arms, which will be strong, in proportion to the
number of pieces-of zine, &c. that are employed.

The silver and zine plates may also be more commo-
diously arranged in 2 mahogany trough. - When in-
tended for this purpase, they must be cast inisquares
of about twe inciies and a half, and must beletdown,
and well cemented, into grooves iout: in the wood.
The two metals may be in contact, and may even be
soldered together § and between each pair of plates a
cellis o be laft for containing the liquid to be employed.
Troughs of this kind are much more powerful, and are
kept i order with less trouble than the pile, :

With this apparatus, the decomposilion .of water
is effected with the utmost facility. Take a narrow
gllass tube 3 or 4 incheslong ; fit each end with a corky
penctrated by a picee of slender iron wire, and £l
the tube withi water. = Let the ends of the two wires
ke distant from each othier, about three-fourtlis of an
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inch 3 and let the one be made to communicate with
the bottom of the pile, the other with -the top. On
making this communication, bubbles of air will form,
and will ascend to the top of the tube; the wire being
rapidly oxydated. In this experiment, waler is.de-
composed : its oxygen unites with the iron, while is
hydrogen appears in the stale of gas.

If this experiment be made with: the substitution, for
iron, of some metal that is not oxydated by water, as
gold, for example, we obtain a mixture of hydrogen
and oxygen gasses, as in the experiment of Messts
Diemen and Van Troostwyk.

In Mr Nicholson's Journal, a variety of interesting
observations on the phenomena, produced by Volia’s
Galvanic Pile, have been published by Messrs Nichol-
son, Carlisle, Craickshank, Davy, and others.

Awr. IX. — Propertics and Iffects of Water =,

1. Water contains air. This may be shown by
placmga glass vessel of water under tlie receiver of
an air pump- Dusing the exhaustion of the receiver,
bubbles of air will be seen to ascend very plentifully.
Much air eseapes also from walter, during ebu.lhtmn,
and may be colleated by a proper apparatys.

2. Water i conlained dn- the air. of the atmmpﬁem,
even during the driest weather. Expoteto the air, ina
shallow vessel, a little carbonate of pot-ash (not crystal-
lizéd, but the common salt of tartar.) Ina few days,
il will become moist, or deliquiaied. On the same

#* Whenever, in the course of this work, water is mentioned a3
an agent in any chemical operation, pure distilled watet is to be

uiiderstood.
D2
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principle, water exposed to the air, in a shallow vessel,
disnppears, being dissolved by the atmosphere.

4. Water dissolves a great waricly of solid bodies.
The substances on which it exerts this effect, are said
to be soluble in water; and there ar¢ various: degrees
of solibility, see Art. I. No. 6.

4. During the solution of bedies in waler, a change of
temperatwre casues.  In most instarices, an absorption of
caloric, {in 6ther words, a production of cold;) is atten-
dant'on solution, as in the examples given in Art, 1T
No. 9. Bit, in other cases, caloric is evolved, or heat
is produced. Thus c¢ommon salt of taitar, during
solution in water, raises the temperature of its solvent ;
and caustic potash, in a state of dryness, does the
same still ‘more remarkably. Both carbonated and
pure potash, however, when erystallized, observe
the usnal law, and absorb ealoric during solution.
Now as their difference, in the crystallized and un-
erystallized dlate, depends chiefly on their containing,
in the former but mot in the latter, water chemically
combined, e may infer, that the cold, produced
during the solution of salts, is oceasioned by the con-
‘versionof the water, which exists in these bodies, from
a solid to alieuid form.

5: During the solutiowaf salls i water, @ quantity of
air is disengaged.  This air was partly contained me-
chanically in the salt, and partly in the water, ' That
it daes not arise entirely from the former ource, is -
praved by wvarying the experiment, in the following
manner,  Let an ounce or two of sulphate of soda be
put mto a yial, and pour on this as much water as
will completely Gl the bottle, The air confained in

.
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the pores of the salt will be thus discngaged s but
onlya small portion of the salt will be dissolved, agree-
ably to the principle laid down. Art, I. No.7. Let
the vial be shaken, and the whole of the salt will dis-
appear; a fresh portion of air being liberated during
solution. The air that now appears, is extricated
from the water, in’consequence of the affinity between
the water and the salt being stronger than that between
the water and theair, It is, therefore, a case of single
elective affinily, 5
6. During the solution of bodies, the bulk of waicr
clanges. Vake a glass globe, furnished with a long
. narrow neck (commonly: termed a matrass) and put
into it an ounce or two of sulphate of soda. Then
add as much water as will fill the globe, and about
three-fourths of the neck. This should be done with
as little agitation a3 possible, in order that the salt may
not dissolve, till required. Mark, by tving a little
thread, the line where the water stauds; and then
agitate the matrass, The salt will dissolve; air will be
set at liberty ; and, during the solution, the waler will
sink considerably below its level. This contraction of"
bulk is owing to. the diminution of temperature; and,
when the water has regained its formes femperature, it
will also. be found, that its bulk is ineréased by the |
addition of salt.. The Bishop of Llandaff found that
water exhibits a manifest angmentation of bulk, by
dissolving only the two thousandth part of its weight
of salt ; a fact sufficiently decisive against that theory,
which supposes. pores in. water capable of repeiving,
caling bodies without an augmentation of volunie.
e )]
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7. Wacker Tuns its solvent powwer invreased by diminishing
the pressure of the atmosplere.  Inte a Florence ﬂask
puta pound of sulphate of soda); pouronit barely a pint
ol water, and apply heat so as to boil (he walter.- The
whole of the salt will be dissolved. Boll the solution
for several minutes, preity strangly, soas lo drive out
the air; and cork the bottle tightly, immediately on
its removal from the fire.  To prevént more completely
the admission of air, tie the cork over with bladder.
As the vessel cools an imperfect vacuum will be
formed over the solution; for the steam, which arises
during the ‘ebullition, expels: the air, and takes ‘its
place. The ‘steam ds condensed again, when the
vc;se! cools. The solution, when -perfeclly cold,
may be shaken without any effect-ensuing, so long as
the vessel is kept closely stopped ; but, on removing
the cork and shaking the wessel, the solution will
immediately congell, and heat will be produced.
This experiment, besides the prineiple, which it is
pecdliardy intended to illustrate, exemplifies also the
general role laid down, Art. L. No. 10, viz. that
aloric is always evolved, ‘during ' the wansition: 1of
bodies from a fuid to a salid states and it furnishes a

fact exactlys the converse of that in which cold .

is produced, or 'caloric ‘ahsorbed, durmg the- solution
of salts.

8. Itis uun«ccsqﬂr} 1o add any thmg, to what ha¢
Been alrcady ‘@il in a former section, respedting ‘the

combination of caloric with water, constituting steam’; ;

‘or Lo the hwlory of the phenémena attending its cou-
version into jce ; except fhat, during the latter change,
its Bulk s Pnl..rvcd i the proportion of 9 to 8, and
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that, in consequence of this expansion, water, during
cangelation, is'capable of bursting the strongest iron
vessels; and becomes also' specifically lighter.  kence
ice swims always on the surface of water.

Arr. X, — Alcalis
General qualities.

The properties, common to all~the three alealis,
may be shown by those of a solution of pure potash.

A. The alcalis chatfge vegetable blue calours,, asthat
of an infusion of violets, to green.

B: They have an acrid and peculiar taste.

C. They serve as the intermedia between oils and
waler, see Art I. No. 9. 7
~ D. They corrode woollen cloth 3 and, if the solution
“be sufficiently strong, reduce it to the form of a
jelly. ;

Pure Potash, and_pure Sada.

To prepare pure potash, dissolve any quantily of
American or Dantzic pearlash in twice its weight of
boiling water, and add it, while hot, to an equal aveight
‘of fresh quicklime, slaked to a paste with water.
Boil the mixtare in an iron ketle, adding as much
wwater as is necessary to reduce it o & proper consist-
ence, (about that of ecream,) and continue stivring
during an hour. Then  separate the liquid alcali,
either by fltering or subsidence, and boil it to dry-
ness an a silver dish. Pour on the dry massas much
piire aleohel as is required to dissolve it; put the solu-
tion intw a bottle, and let the inscluble part settle to the
bottom, Then decant the alcoholic solution of pot-
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ash, which swims atthe top, and distil off the alcohol
in an alembic * of pure silver, furnished with a glass
head. Pour the aleali, when in fusion; upon a silver
dish, and, when cold, break it into pieces, and pre-,
serve it ina well-stopped bottle. Tf the distillation of
the alcohol be not carried so far, ‘the alkalt will shoot,
on cooling, into regular crystals.

In the same mode may pure soda be prepared.

These alcalis have the following properties :

A. They powerfully attract moisture from the atmo-
sphere, or deliquiate.

B. They readily dissolve in water, and produce
heat during their solution, if the fused alcalis be ¢m-
ployed ; but the crystallized alcalis generate cold,
when dissalved.

C. Theyare not volatilized by a. mndcratc heat, and
hence have heen called fixed alcalis.

Pure Ammonia,

1. Ammonia, in ils purest form, subsists in the
state of @ gas: In order to procure it, one of the:
following processes may he employed.

A, Mix together equal parts of muriate of ammonia
and quicklime, each separately powdered ; and intro-
duce them into a small gas hottle or retort.  Apply the
heat of alamps and receive the gas, that is liberated,
oVver mereury.

B. To a saturated solution of ammonia.in water, or
the pure liquid ammonia, in a gas bottle, apply the
heat of a lamp 5 and collect the gas, as in A.

* ‘The figyre of an alembic may be fccn in the plate to Nichols
san’s Principles of Chenistry.
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“2. This gas has the following properties :

A. It has a strong and very pungent smell.

B. Itimmediately emmgm\ilcs flame ; and is fatal to,
animals.

C. Itislighter than atmospheric air. ~Hence a jar
filled with thisgas, and placed with its mouth upwards,
is soon found to change its contents for common air,
which, being heavier, descends, and displaces the am-
moniacal gas,

D. It is not inflammable ; nor does it explode when
mixed with hydrogen gas.

E. Itisrapidly absorbed by water. A drop or two
of water being admitted to a jar of this gas, confined
oyer mercury, the gas will be immediately absorbed,
and the mercury will ris¢, soas to Hll the whole of the
jar, provided the gas be sufficiently pure. Ice pro-
duces the same effect, in a still more remarkable
manner.

E. Waler, by saturation with this gas, acquires its
peculiar smell; and constitutes what has been called
liguid ammonia ; or, more properly, sclation of pure
ammonia in water. -This :alution again yrelds its gas
on nppl\,mg heat, (see No, 1. B.)

G. This gas is dccompmcd by elactrigity. —Provide
a jar furnished with twa conductors (as described, Art.
ViL. No. 3, E.) and, having admitted abouta cubic
inch of ammoniacal gas, pass throngh it a succession
of electrical discharges, When 150 or 200 shocks
have been passed, the'gas will have increased to three
titnes its original bulk: Admit a small quantity of
water; the gas will not, as before, be completely
absorbed by the water, buta part will remaw.  Hence
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it appears thal someé new gas has been generated 5
- and, on cxamination, it is found to be a mixture of
hydrogen and azotic gasses. .

H. The decomposition of 'ammonia may also be
easily ‘shown, by galvanizing, with the apparatus
described page 37, a saturated solution of ammonia
in water.  In this experiment a considerable quantity
of gas is produced. Expose this over a solution of
sulphuret of potash. A small part of it will disap=
pear, being oxygenous gas.  The remainder consists,
of hydrogenous and azotic gasses.

ACIDIFIABLE BODLES—ACIDS—COMBINATIONS OF
ACIDS WITH ALCALIS,

Ant, XI. — Aeids in general.

‘

Acids in"general have the following properties:

A, They vedden vegetable bive colours. Hence blue
vegetable infusions, and the papers stained with them,
are tests of the presence of acids.  Fo a little of the
infusion of  litmus, add a “drop of dilute sulphuric,
or any other acid. The colour will immediately
change to red. ;

B. They have a peculiar taste, expressed by the
term acid, or sour,’ ’

C. They combine chemically wwith alcalis, and totally de-
stray the peculiar properties of Hixse bodies, Leta fow
ounce measures of water be tinged blue with genuine:
sirup of violets. Add some solution of pure ‘potash,
and the colour will become green. Then gradually
drop in sulphuric acid, much diluted 5 and, i thisbe
done very cauliously, the Blue colour will bi'restored..



In this state, neither the alcali nor acid is in excess;
or, in other words, they are exactly satwated with
each other. One of the most remarkable propérties of
the alcali and the acid, when separate, disappears,
therefore, on combination. And, on further exami-
nation, it will be found that all the other characleris-
tics of the components are lost in the compound.

Arr. XII. — Carbon— Carbonic Acid— Carbonates—
other Binary Compounds of Carbon.

1. Carbon is obtained, though not absolutely pure,
yet sufficiently so for the purposes of exhibition, by
charring, in a covered crucible, pieces of oak, willow,
hazle, or other wauods, from which the bark has been
s previously peeled. Tor purposes, to which it is

applied in a powdered state, il mmy be purified by
powdering it, and washing it first with dilute muriatic
acid, (o separate any earths it may contain, and after-
ward with repeated affusions of distilled water.

2. In ils aggregated state, carbon is black ; per-
fectly insipid, and frec from smell; brittle, and easily
pulyerized. :

3. Charcoal has a singular properiy of absorbing
gasses, without alteration. Fill a jar with common
air, or any other gas, and place it over*dry mercury.
Take a piece of charcoal, red-hot from the fire, and
plunge it in the mercury of the bath. When cold,
Tet it be passed into the vessel of gas, without bring-
ing it into conlact with the atmosphere. A consider-,
able diminution of the gas will be speedily effected.

From the experiments of: Rouppe (Ann, de Ch.
i, 1) it appears, that if charcpal, which hasimbibed
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oxygen gas, be brought into contact with hydrogen
gas, ‘water 15 geueratcd.
4. Charcoal, strictly speaking, is an oxide of carbon;
the diamond only being pure carbon.

Combination qf Carbon with Qxygen.

3. If a piece of charcoal be intreduced cold into
OXYEEnous gas, no éffect \y’ili ensue ; but if the char-
coal be previously made red-het, it burns in this gas
with considerable brilliancy. To perform this experi-
ment with accuracy, and with the proper attention to
the products, it should be made over mercury. The
oxygen will unite with the carbon ; and the produet is
a compound of carbon and oxygen, which subsists=
over mereury in the state of gas. On this account,
no diminution ensues,

4. Another mode of effecting the combination of
carbon with oxygen, is by driving the vapour of water
over red-hot charcoal, in an apparatus similar to that
described page 34, B. The water is decomposed 3
its oxygen combines with the carbon ; while its hydros .
gen combines with another portion of carbon, and
forms a compound, whieh will be hereafier described,

“The union of carbon with oxygen, however pro-
duced, farnishes a compound, called 3

Carbonic Acid. -

1. To procure carbonic acid, sufficiently pure for
the exhibition of its properties, neither of the above
processes is advisable. The student may, therefore,
bave recourse to another, the rationale :af which- he
will net, at present, understand 5 but which will be
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explaiied afferwards,. Intoa commen.gos-boltle, put
a- Little’ powdered marble or chalk, and pour on this
sulphuric acid, diluted with 5.0r G times its weight of
water. A gas will be produced, which- those, who
have an: opportunity, mayireceive over mereary ;. bue
a mercurial apparatus is not abselutely essential; since
the gas mdy be collected over water, if used imme-
diately when procured.  Its: properties are the fol~
lowing :

A It extingusshes flame.  Set a vessel, filled: with
the gas; with its: mouth' upwards; ang let down: a
lighted: candle, The candle will instantly be extin-
guished. ;

B. Jiisfatal to animals, - Put a mouse or-other small
animal into a vessel of the, gas, and cover'the vessel to
prevent (he contact of common air.  The aniual will
die iy the course of ‘a minute or two. )

Q. Tlhis gasis keavier than, common air. Letalong.
glass tube, proceeding from a gas-bottle containing the
materials (No. 1.), be twice bent at right-angles, like
those figured in Lavoisier’s dth plate; fig. 1, E, Let
the open end of the longer leg redch the hottom: of a
glass jar, perfeetly dry within; and standing: with its
mouth uppermost.  The: carhonic acid il expel the
common air: from thig jar because it is: heavier, This
sipedor gravity may be farther shown as follows:z

© When the jar is'perfectly filled with'the gas, (which
may be known by a lighted candle being instantly ex=*
tinguished when let down' intoit,) take another jar, of
rather: smaller size, and place at the bottomy of itra
lighted taper supported by a stand.  Then pour the
conténts of the first-mentioned jar intor the second, as

v I
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if you were pouring in ‘water. The candleswill bein-
stantly extinguished as effectually as if it had been im-
mersed in water. }

It is ewing to its superior gravity that carbonic
acid gas is often found at the bottom of deep svells
and of mines; the upper part of which is entircly free
from it. Hence the precaution, used by the sinkers
of wells, of letting down a lighted candle before
they venture lo descend in person, s

D. Carbonic acid gas ds absorbed by Water, Fill
partly a jar with-this gas, and let it stand a few hours
oyier water.  An absorption: will g‘r«uluaﬂy go on, till
al lask none will remain. - This absorption is ‘h)[inilté.[):
quicker when agitation is used. - Repeat the above
experiment, with this difference, that the jar must be
shaken strengly. A very rapid diminution will now
take place. In this manner water may be charged
with nearly. its ‘'own bulk of carbonic acid gas; and it
avquires, when thus saturated, a very brisk andpieas,anj;.
taste. * This: impregnation is most commodionsly
cflected in an apparatus, sold-in the glass-sho Ps, u:]d_ér‘
the name of Nooth’s machine, s b

E. From water thus impregnated, carbonic acid is
againsetatligerty, on boiling the water, or on exposi;‘.g
it under the receiver of an air pump. During ex-
haustion, the gas will escape so rapidly, as to present
the appeazance of ebullition; and will be much
more rema.kable (han the discharge of air from a Jar
full of common spring water, confined, at the same
.t{me, \mder_ the receiver, as a standard of COMpan
BSON,
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F. Carbonic acid gas, when ‘combined with water,
reddens vegetable biue colours.  “This may be shown by
dipping, into. water thus saturated a bit of litmus
paper, or by mixing with a portion of it about an
equal bulk of the infusion of litmus. This fact esta-
blishes the title of the gas to be ranked among acids.

G. CGurbonic acid gus precipitates lime water. This
character of the gas' is necessary to: be known, be-
cause it affords a ready, test of the presence of car-
bonic acid whenever it is suspected. Pass the gas,
as it proceeds from the materials, through a portion of
lime water. ~This, though perfectly transparent be-
fore, will instantly grow milky. Or mix equal mea-
sures of water saturated with ecarbonic acid and lime
water. The sane precipitation will ensue. !

11, By the application of the test G, it will be found,
that earbonic acid is generated in several cases of eon~
bustlon,  Fill the pneumato-chemical trough with
lime water, and burn a candle, in a jar filled with
almospheric air, over the lime water till the flame is
extinguished. On agitating the jar, the lime water
will become milky, — The same appearances will take
place, more speedily and remarkably, if oxygenous
gas be substitated. The carbonic acidathus formed
during combustion, by its admixture with the residuary
air, renders it unfit for supporting flame sooner than it
otherwise would be. Hence, if a candle be burnt in
oxygenous gas, it is estingiished long: before the
oxygen is totally ahsorbed, because the admixture of
carbonic acid with oxygen gas, in considerable pro-
pertion, unfits it for supporting combustion.  When=

i K2



ever any substance, by combustion in exygenous gas
or common’ ait ‘over lime water, gwe-: a precnp:ta:te
soliible with cfrvescende’ i muriatic acid, we ‘may
confidently infer that'it contains carbon.

120 Fhe” pespivation” of anémals s anotlier source ‘Gf 3
carboic acid. On conhmng an animal, in 2 given
portion, of atmiospheric air, over lime water, this pr
duction of carbonic acid is evinced" by = precipitation.
The same effect is, also, produced more remarkably
in gEygZenous & gas. The production of earbonic acid, by
respiration, may be proved, also, by blowing the air
from' the lungs, with “the aid of a qml] through lime
‘water, which will inmnedigtely grow milky. " The
carboni¢ acid, ths aclde'{ to the air, unfits ‘it for sitp-
porting life, not merely by diminishing the proportion
of oxygen gas; but apparently by exerting a positively
noxious  ¢ffect. Hence a given quantity of ‘air wilt
support an animal much longer, when the carbonic
acid is remoxed as fast as formed, than when suffered
tg remain in a state of mixture. Tt has been found
that an nl:mnsp‘hem consisting ol “oxyeen: )
carbonic agid, 1 ftal'to zmmmls, though it containa
larger proportion of * oxygen than Ll'u. air we com-
monly breatht.

43, Carbonic weidighs exerts pozenful efiécis on tiviii
‘r'h‘:mb?fv These eﬁ(ﬂch, however, var} according to
thie mode of ifs application. H

Water, saturated with this gas, proves highly nu—'
lnme, witen a}.-phecl to the roots of plants. The
carbonic’ zoid it decomposed, its carbon fol_mmg" P
component part of the vegetable, and “its' exyigron

- being liberaied in a gaseous form.




{:58:%)

On the contrary, carbonic acid applied as an atmo-
sphere, by confining @ living vegetable in this gas
over mereury, is injurions to the health of the plant,
especially in the shade. - M. Saussure, jun. found that
a proportion of carbonic acid in common air, greater
than one eighth, is always injurious to vegetation ; but
that in this proportion it promotes their growth, and is
manifestly decomposed.

Carbonates in general.

Catbonic acid is susceptible of combivation with
alkalis, carths, and metals, and forms an order of
epmpounds termed carbonates. At present, however,
we shall only altend to the results of its union with
alkalis. ‘

Carbonate of Potash.

A Carbonic acid gas s very ebundantly absorbed by
@ solution of pure potash, The simplest mode of
showing thisis the following., Filla common phial with
this gas over water ; and, when full; stop it by apply-
ing the thumb.  Then mvert the bottle in a solution of
pure potash, contained in a cup, and rather more in
quantity than is sufficient to fill the bottlg.  The solu-
tion will rise into, the bottle, and, if the gas be pure,
will fill it cnllrvly Pour out the alealine liquor, fill
the bottle with water, and again displace it by the |
gas. Proceed as before, and repeat the process seve-
ral times. It will be found that the solution will con-
dense many times its bulk of the gas; whercas water
combines only witl its own volume,

E3
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B. The changes effectéd in the aléali may net beexs
amined. 1t will be found to have lost muchiof its cor-
rosive and penetrating taste, and will no longer destroy
the texture of woollen cloth 3 butit still turns green the
blug infusion of vegetables. Before its absorption of this
gas, no remarkable change ensued on mixing it with
diluted sulphuric acid but, if this or any ether avid be
riow added, a violent effervescence will ‘ensug, arising
from the escape ‘of the gas that had been previously
absorbed, If the mixture be made in a gas-bottle,
the gas, that is evolved, may be.collected; and
will be found to exhibit every' character ‘of carbonie
dcidy i I tizifw
" €. Tn this'state of combination with carbonie aeid,

potash gencrally occurs in‘the arts, The potash-and
pearlash of commerce, and the salt of tartar andisalt
_ of warmwood of the shops, are carbonates of potash
of different degrees of purity! /The quantity of car-
bonic acid, contained in these alcalis; may be learned
by a very simplesexperiment. Rut one or Lwo hundred
grains of the alcali into a Florenco flask, and. add\ a
few' ounce:measares of waler. ~ Take, alo, a phial
filled with ‘dilate sulphuric - acid, and place: this, as
well'as the flask, in one scale. Balance the two, b_y
putting weights into (he opposite scale; and, when the
equilibrivi is attained, pour graduzilly the' acid into
the flask of aleali; 'till an effervescence no longer
cnsues.  When this: has ceased, the scale containing
the weights will be-found o preponderate. + This
shows that the alcali, by combination: with an acid,
loses considerably of its weight s and the exact amount

a,
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of the loss may be ascertained by adding weights to
the scale containing the flask and phial, till the balance
1s restored,

D: As it is sometimes of importance to know what
proportion of real alcali a given weight of patash or
pearlash: contains; it may be proper to/point out how
this information may be acquired. The strenpth of the
aleali is' in proportion to the quantity. of an acid e~
quired to saturate it. Thus, it an ounce of’ one kind
of potash™ requires, for saturation; a given quantity of
sulphuric ‘acid, and: an ounce of another kind re-
‘quires twice that quantity, the latter is tivice as strong
s the former. In order, however, 1o oblain a sul-
atly accurate standard of comparison; it willl be
necessary to employ, constantly, an acid of the same
strength.  This may be effected, though not with abso-
Jdute unilormity, yet sufficient for ordinary purposes,
by diluting the -common il of vitriol of commerce ‘to
the same degree.  For example, let the standard-acid
‘consist' of one' part of sulphuric acid and five of
svater.  The strength of an alcali will be learned, by
ohserving: what ‘quantity of this acid a given. quaufity
of aloali requises for saturation.  For this purpose,
put half an ounce of the alcali, or anygolher definite
weight, into a jar with a few ounces of water, and
filtre the solution; weigh the dilute acid"employed,
before adding it to the alcali; then pour it in gra-
dually, till the eﬁ'ervqscence ceases, and till the colour
of litmus paper, which has been reddened with vine-
gar, ceases (o be. restored to blue. When this hap-
“pens, the point of saturation will beattained,  Weigh
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the boitle to ascertain how much acid has been added,
and the loss of weight will indicate the strength of
the alcali. Another less accurate mode of determin-
ing the strength is founded on the following property
of carbonatc of potash. .

E. Carbonate of potash dissolves wery readily. in
water, which, at the ordinary temperature,  takes up
move than its own weight.. Hence, when an alcali,
which should consist- almost entirely of carbonate (of
potash, is adulterated, as very often happens, witls
substances of little solubility, the frand may be de=
tected by trying how much of one ounce will dissolye
in:two or three ounce measures of water. In this way,

I have detected an adulteration of one third, There

are certain substances of ready solubility, however,

which may be used in adulterating ashes, as common

salt for example ; and, when this is done, _wé must
have recourse to the above-mentioned test for the

means of discovery. {

F. Carbonate of polash, i the states which have
been already desoribed, is far from being completely
saturated with acid. This sufficiently appears fiom
its strongly-alcaline taste. . It may be much more
highly charged with  catbonic acid, by, exposing its
solltion to stecams of carbonic acid gas, in a Nooth's
machine, or other apparatus,  When a solution of
alcali, after this treatment, is slowly evaporated, iE
forms regular crystals. In this stafe the alcali con-
stitutes the erystallized carbonate of potash, which
contains, per cent. 40 parts of alcali, 43 of acid, and
17 of water. It has therefore a much larger propot-




¢ % )

tion of water and of acid than the common carbonate,
100 partsiof which are composed of 76 parts of aleali,
23 of acid, and 5 of water.

G. The crystallized carbonate differs from: the
common one in the ‘regularity of its form ; in the
“greater mildness of 'its ‘taste ;' il remaining dry when
exposed Lo a moist atmosphere; and'in beilig more
sparingly soluble in water, which at the lordinary temi-

" pemluce fzkes up only one fourth of its weight.
Wihken carelully prepared, this is the purest form in
awhich carbonate of potash éan be obtained.

i Carbonate of patash, “in all'its forms; is decom-
posed by the stronger acids ; as the sulphuric, nifric,

. A Carbonate of Soda.

‘A, The absorption of carbonic acid gas, by a solu--
tion of pure soda, may be exhibited by experiments
similar to those directed to be made on the solution of
potash, Indecd, every thing that has'been said of the
preceding carbovate will apply to this; except that

" the carbonate of soda: has a’ less strong affinity for
“water. Hence it conlinues dry, when esxposed to the
_atmosphere, and even gives up a part of its water of

erystallization, the erystals losing their transparency
and something of their weight. Henee, also, it re-
.quiras a greater quantity of water for solution, than
comimon' carbonate of pofash, walér taking up only
half its weight. The crystals, too, differ considerabiy
in form and size from those of the former carbonnte.
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The carbovate of soda is known in commerce by
the names of barilla, fossil, or mineral, alcali, &c.;
but as applied to the uses of the arts it is never met

with pure.

Caihonate of Ammamn-

A, Ammonia, in ils pure state, exists in'the form of
@ gas, permanent over mercury only; and Cal'bOTllC
actd has, also, the form of an adrial fAuid. But, wher.\.
these two gasses are mixed: together over ‘mercury
in proper proportions, (viz. one measure of catboric.
acid to two or three of alcaline gas,) they both qui€the:
state of" gas, and'are entirely condensed, into o whlte
solid body, termed carbonate of ammonia.

B. Carbonate: of ammbnia retains, in 2 cobsider-
able degree, the pungent smell of the pure vo]aﬁ]e
alcali, Tris, alse, unlike the other carbonate
tlized by a very ‘moderate heat, and. e-."apam:tci
without etitering previously into' a liquid state, = The*
vapour that arises may be  again condénsed’ in a
solid state; affording an example of sublimation,
This may be shown, by applying heat to the carbo-
nate of ammenia‘in a retort, te which a receiver is
adapted. I carbonate will rise and-be condensed
“in the receiver in the form of a white crust, |

C. This carbonate does not atiract maisture from
the air, but, on'the contrary, loses weight. Its othier
propeities resemble those of the carbonates of" potash.
and soda, The mode of preparing it mJl be de-
spribed hereafter, g
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Gaseous Oxyd of Carbon.

“This combination of carbon with oxygen has a less
proportion of the latter than is found in carbonie acid.
Its discovery was announced in Nicholson’s Jonrnal,
for April £501, by M. Cruickshank, ‘and in the 38tk
vol. of the ‘Annales de Chimie, through Cit, Guyton,
by Clenient and Desormes, whose experiments are
continierd in the 39th vol. p. 26. The Duich che~
miists, however, in vol. 43, objcct to its being con-
sidered’ as a distinet gas, and regard it merely as a
carburet of hydregen. But their ebjections do not
appear sufficiently strong fo prevent the acknowledg-
-ment of the gascous oxyd as a new and peculiar
species,

- [t may be procured by any of the fol‘lowing pro-
coesses :

1. By the distillation of [he white: oxyd of zinc,
with £ its weight of charceal, in an earlhem or glass
retori; from the seales which fly from iren in forg-
ing mixed with charcoal ; from the oxyds of lead,
manganese, or, indeed, of almost cvery imperfeet
metal when heated in contact with powdered char-
coal, It may also be obtained from the substance
which remains after preparing acetic acid, from acetite
of copper.

2. From carbonate of barytes or of lime (¢ommon
chalk), distilled with about % of charcoal; or with
rather a larger proportion of dry iron filings, which
afford it quite free from hydrogen.

“The last product of the distillation is the purest,
but still contains carbonic acid, which must be sepa-
rated by washiog the gas with lime water.
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Its p:nparlies are as follow :

A. It has an offentive smeil. <

B. Itis lighter than common air, i the proportion
of 956 1o 1000. ©One hundred cubical inches weigh
30 grains. o iy

€. Itis inflammable, and, when set fire to, as it
issues from the orifice of a small pipe, burns with a-
" blue flame. When mixed with common air, it does
not explode like: other inflammable gesses, but bums
silently with a Fambent blye flame; It detonates, how-
ever, with oxygen gas.

D.: When a stream of this gas is hl;ml,‘ in/ the man=
ner deseribed in speaking. of hydrogen gas, pag -
no water is condensed on the inner surface of th
glass globe, a proof that the gaseous oxyd containsino.
_ hydrogen. Wl [l

E. One hundred measures: require beiwecn:,ﬁ‘lzhd?
44 of oxygen gas for saturation, when detonatedito=
gether, and 76 measures of carbonic acid are gene--
-rated.  IL contains per cent. 70 oxygenand 30 carbon,.
according to. €ruikshank ;. but, in composition; it
varies according to the mode of its preparation.

Caombination ? Carbon with Hydrogen, forming Carbo-
nated Hydrogenous Gas.

) £ Whhln water -is decomposed,; by passing its va<
pouroverred hot charcoal®, sve obtain two diffurent:
products.  Carbonic acid: is: fornred; in consequence
of the union of the carbon with: the oxygen of the
water: and the: hydrogen of the water, combining

* Sce Lavoisier’s Elements, Chap. viii,
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with another portion of carbon, constitutes the car-
bonated hydrogenous gas.  The carbonic acid may be
separated by agitating the produced gas in contact
with lime and water, mixed together so as to be of the
consistence of cream, and the carbonated hydrogen
“gas will remain pure;

2. This gas has the following qualities :

A, Itissparingly absorbed by water.

B. It @ inflampable.  This may be shown by
buming it in the manner directed in-Art: VII. No. 3,
B. The colour of the flame, however, may be ob-
served to differ from that of l:_)dmgul gas, inclining
rather to a deep blue.

C. When fired over mercwyy, carbonie acid gas, und
water, are the products. In burning pure hydrogen gas,
water only is generated 3 bat, in the combustion of
this gas; two inflammable bodies are present, viz.
hytfrugm and carbon. The production of carbonic
acid méhy, also, be shown by buming the gas over
lime water, by means of a bladder and bent pipe, as
directed, page 2, A. The lime waterr will soon be-
come milky.

D. This gas is heavier than pure hydrogen gas.
Soap bubbles, blown with it, descend likaythe common
ones3 and a jar filled with it, and beld inverted a few
minutes, exchanges its contents for common air .
© E. In compesilion and properties it varies greatly,
according to the substances from whicly it has been pro-
cured. That, obtained from moistened charcoal, con-

* For some cxcellent obscrvations on the combinations of ca-
bon with hydrogen, consult Mr Cruickshank's papers, in the
sth ¥l of Nicholson's gto Journal.
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tains, per cent. about 75 carbon and 25+ oxygen by
weight; its s. g. is to that of common air as 453 o
1000 ; and 100 measures require 66 of oxygen for
saturation, which give 40 of carbonic acid.

Awrz. XL — Sulplur — Sulphuric Acid — Suiplates
— Binary Compownds of Sulplur.

Sulphur. ;

1. Sulplur occurs in fwo different forms; that of
“flowwers and of stick sulphur. The former is generally
purest. y 2y

2. Sulphur is readily fused. A very gentle heab is
sufficient to melt it; and, if very slowly cooled, it
forms regular crystals. y 4

3. Sulphur is volatilized by heat, A little Zu;ﬁ‘hm
may be put into the bottom of a tube, the mouth of
which is loosely stopped with paper, to prevent the
fiee access of air. On applying heat, the sulphur
will rise to the top of the tube, -

4. Sulphur does not dissolzedn water.

5. Jeis Lfrg‘liaﬁv_mblc. In the open air it burns with
a blue flame, and emits a very penetrating smell.
When bumtein a confined portion of common air,
an absorption. takes place, but the sulphur is estin-
guished belore. tle whole of the oxygen is consamed,
In oxygenons gas, it burns with a very beautitul and
brilliant light, and the absorption is mere remarkable,
byt is still far fiom being complete, The product of
both these combustions, is
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_ Sulpluric dcid *.

1. Though this is not the mode in which sulphuric
acid is ordinarily prepared,. yet it will be proper for
the chemical student to examine the result of this
combustion, on accoant of the simplicity of the pro-
cess. Let the glass bell, under which sulphur has
been barnt, be rinced out with a litle water. This
water will - haver an” acid taste, will tun vegetable
blue colours red, and will effervesce with carbonated
alcalis. It is, therefore, an acid ; and, as it is composerd
of sulphur and oxygen, it is termed the sulphuric acid.
The properties of this acid must be exhibited by a
;'mm'on of that usually foundiin the shops, or contained
in the chest.  They are as follows:

AL Sulplawic acid fas 6 thick apd oily consistence;
as may be scen by pouring it from one vessel into
another. ;

B, It is uearly twive as heavy as water. This will
appear from weighing a small phial filled with the
acid, and afterward filled with distilled water.

C. In a pure stile it is perjecely limpid and colour-
less.. 3

D. When mived suddenly with water, considerable heat
is produced. A diminution. of bulk also ensues; that
is, one measure of acid and one of water donot
oceupy the space of two measures, but considerably
less. Owing to the heat produced by its admixture
with water, the dilution should be cenducted very
§radually; and the acid should be added to the water

* Much sulphureous acid is also generated in these pruccsscs..
F2
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by small 'portions at unce, allowing ea¢h portion to
cool before a fresh addition is made. On the prin-
ciple of its altraction for waler is to be explined,
also, the rapid increase of weight which the acid
acquires when exposed to air.

E. A pesfectly pure sulphuric acid remains quite lim-
pid during ditution. The sulphuric acid, however,
commonly found in the shops, under the name of gil
of vitriol, on admixture with water, deposits a white
puwider, in considerable quantity, consisting of va-
rious impurities. 203

F. To purify sulpluric acid, it must be distilled in
a glass retort, placed in (he sand-bed of a T e_'\‘ebp -
tory furnace. This process is a very difficult
and an inexperienced chemist should, therefore, ne
attempt it. It may be less perfectly purified, j:
diluting it with an equal weight of water, allow-
ing the impurities (o settle, decanting the clear liquor,
and evaporating it, to the proper degree, in a glass
vessel. %
G. Sulplatric acid is decomposed at the temperature of

e amospliere, by inflanmable substances, and acquiies.

dark colour. The addition of a little brown stigar,

or a drop of eil, toa portion of the acid, imparts to it

a brownish hue, which in time changes to black.

Hence this acid should always be kept in bottles with
* glass stoppers; for, a small bit of cork, if dropped into

a considerable quantity, changes it in the manner that

has been pointed out.

H. In ligh temperatures; aulphuric acid is still farther
decomposed by combustible bodies. Into a glass retort
put such a quantity of sulphuric ‘acid as will fill absut
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one fourth part of if, and add a small portion of
powdered charcoal: © On applying the heat of a lamp,
gas will be produced very abundantly. Let this gas
be conveyed, by a tube fixed to the mouth of a retort,
and bent in the proper manner, into an inverted jar of
svater 5 or, if it can be had, inte an mverted jar of
quicksilver in a mercurial apparatus. During this
operation, the carbon atiracts part of the oxygen of
the sulphurit acid, and forms carbonic acid gas. Bat
the sulphur is not entirely disoxygenated, and a com-
pound is, therefore, formed of sulphur and oxygen,
contammg less oxygen than the sulphuric acid. This
und exists in the state of a gas, and its properties
ext be examined. To avoid, however, the com-
tion which the admixture of carbonic acid with
new product introduces into the esperiments, it
may'be proper to prepare it in a modeless objection-
able, but the rationale of which cannot at-present be
exphincd,  This consists in dissolying one part, by
weight, of quicksilver in two of “sulphuric acid, aad
_lmnlmg the mass to r.lryncss. The dried mass, still re-
maining in the retort, is next to he distilled in a strong
sand-heat, a glass globe being interposed but\\ccn
the relort and the receiving trough, to condens: any
‘sulphuric acid that may escape dccomposition. (Sce
Lavoisier’s 4th plate, fig. 1, G.) The gas, thus ob-
Aained, is termed, conformably to the principles of the
1ew nomenclature,
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Sulphurcous deld Gas-

Its properties are the following =

A. 1t has a pungent and suffocating smell, exactly re-
sembling that which arises from burning sulphur,

B. 1t is heavier than atmospherical air. :

C. 1t extinguishes burning bodies, and kills animals.

D. It has the property of whiteming or bleaching
silk. 3

E. It is absorbed by water, but only in small pro-
portion. x

F. This watery solution does not redden infusion of
litmus, as acids in general do, but totally destroys its
colous. =4 3 1
o G. Sulphuric acid; sutwrated with. this gas, (wl
ay be effected by passing the gas through the acid,) i
acquires the propevty of assuming @ solid form, bya
maderate reduction of its tlemperature.,

H. Sulplureous acid is again converted to the state
of sulphuric by restoring -orygen to it. To. a portion
of water saturated with this gas, add alittle o_:{yd_ﬂF
manganese, a substance that contains much oxygen
loosely combined. ‘The pungent smell of the water,
and the other characteristics of sulphureous acid, will
soon disappedr.

L If sulphureous acid gas and fresh muriate of
tin are brought into contact over mercury, the volume
of the gas is speedily diminished, sulphur is de-
posited, and the simple mbriate becomes an oxy-
genized mursiate of tin,  {Accum.) ; :

Both these acids are susceptible of combination with
alcalis. i
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Combination of Suiphuric Aeid with Moalis.

Sulplaic of Potash,

This salt may be formed by saturating the car-
bonate of potash with sulphuric acid, and crystallizing
the solution. TIts properties are the following :

A, Jterpstaliizes in sall sixssided prisms, ter-
minated by six-sided pyramids with triangular faces.

B. [t has a bitter taste. 2

C. [t decrepitates, or erackles, when thrown on a
red hot iron er on red Lot ceals, and is volatilized'in a
strong heat.!

D. Water, at 6O° of Fulirenheit, takes up. only one
:l.ttecnth af its weight: but l)mlmg water d]ss{lh ¢5 one

E. 100 parts contain 80.21 acid; 6461 alcali, and
5,18 water,

G. This sulphate is decomposed; i high ffmpfmfwrs,
by carbon, Mix any quantity of the salt with one
fourth of its weight of charcoal finely *powdered,
and (expose the mixture, in a crucible, 1o a strong
heat. The carbon.will unite with' the oxygen‘of the
sulphuric acid, and will escape in. the state of a gas.
" What remains is a compound, hereafter to be deseribed,
-of sulphur and potash.

Sulplate of Soda.
. This salt forms regular octabedral ery slals, of'a

pnsmatu:. or cunciform figure, the two terminaling
pyramids of which are truncated near their basis. ~

B. It has a more bitter taste than the precedmg,
and melts more easily in the mouth.
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C. Ti swells upon a heated iron, in consequence of
the losd of its water of crystallization, and a white
powder is left.

D. By exposure to the a&mo&phem, it eﬂiorewes
and loses weight.

1. It is very soluble in’ water, 3 pasts of which, at
60° of temperature, dissolve one of the salt; and
boiling water dissolves its own weight.

F. It contains per cent. 14 acid, 22 alkali, and 64
waler. i

G. It is decomposed by charcoal like the preced-
ing salt, and a compound remains of sn!phur a.nd
sodla.

Sulphate of Ammonia.

A. The sulphate of ammonia forms long ﬂaitme’d
prisms with six sides, terminated by six-sided pyra-
mids,

B. it slightly attracts moisture from the air.

C. Itliquifies by a gentle heat, and is volatilized.
If a stronger heat be app!ied it is decomposed, See
Mze Hatchett’s paper, in Phil. Trans, 1796, or Dnvy )
Researches.

D. The pure fised alkalis, potash and soda, seize
the sulphuric acid, and set at l:bert) thealcali. Hence -
a strong smell of ammonia arises on the admixture of
pure soda or potash with this salt.

The combinations of sulphurecus acid wﬂ.h alcalis
have no peculiar qualities that are likely to prove in-
teresting to the general student. Those, however,
who may wish to pursue this subject, I refer to some

interesting papers in the Annales de Chimie, vol.
2 and 24,
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Binary Compounds of Sulphur. — 1st With ‘Alealis. —
24 1Vith Hydrogen.

The combinations of sulphur with the two  fixed
alealis, soda and potash, areso’ similar in properties,
that what is said of the one will equally apply to the
other.

1. Sulphur may be united with these alcalis either
in the dry or humid way. To prepare a sulphurct
in‘the dry way, mix equal parts of sulphurand of
carbonate of potash or soda, in'a perfectly dry state,
and fuse the mixture in a crucible.  The melted mass,
when poured out, will have a reddish , or liver
volour. Or, a sulphuret may be formed by the de-
l:hmposnlmn of sulphates by charcoal, see premdmg
G. .The process, in the moist way, consists in boil-
ing together flowers of sulphur and a solution of pure
poiash or soda in a glass vessel.  The sulphur is thus
dissolved.

*2, Sulphurets of alca.hs have the following quah—
ties,

A. In @ moist state they emit an o,y"i'mz.e smedl, mzd
kuvc a disugreenble taste,

" B. They chemge to green the colotr of &idlets, in the
same manner as ‘uncombined alcalis.

C. They blacken the skiu, silk, and other animal
substances.

D: They are decamposed Iy elt acids. Into a Nooth's
machine put a weak solution of sulphuret of alcali,
and pass through it streams of carbonic acid gas.

. In-the course of a few days, the sulphur willibe pres
cipitated, and a_catbonate of alcali obtained. “This
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decomposition  ensues, instantly, on adding, to a
solution of a sulphuret, any of the stronger acids, as
the sulphuric, nitric, or muriatic ; and we obtain a
compound of the alcali with the respective acid em-
ployed. ‘

E. The liquid sulplurets absorb oxygenous gas. This
may be shown by the experiments already described.
(Art. VL) If the change thus eflected be examined,
it will be found that the oxygen has combined with
the sulphur, and formed sulphuric acid,” which,
uniting with the alcali, has composed the sulphate of
potash,

F. If dilute muriatic acid be poured on the solu-
tion of sulphuret of potash er soda, a violent  effer-
vescence will ensue, and a very offensive gas be diss
engaged. This gas may he collected over water. - It
is termed

Sulphuretted Hydrogen Gas. ;

1. This gas may be obtainedin the foregoing man-
ner, or from a mixture of three parts by weight of
iron filings and one of sulphur, previously melted to-
gether in a covered crucible. A portion of the fused
mass may be put into a gas-bottle, and diluted sul-
phuric or muriatic acid poured on it, which will extri-
cate the sulphuretted hydrogen gas. ;

2. Its properties are the following :

AL Tts smell is'extrcme]y offensive, resembling that
of putrified eggs.

B. It is in_ﬂmnmnb(c,_ and bums either silently .or
with an’ explosion, accordingly as it is Ppreviously.
mixed or not with oxygen gas or atmospheric air.
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During this combustion, water results from the union
of the hydrogen with the oxygen, and sulphuric and
sulphureous acids- from (hat of the oxygen and sul-,
phur.

C. {t tarnishes silver, mercury, and other polished
metals, and instantly blackens white paint. oA

D. It is absorbed by swater; which thus acquires the
peculiar smell'of the gas. | Itisthis gaswhich gives to
the  Harrogate and some other ‘natural waters their
peculiar smell.

E. Water suturated with this gas turns ved the infusion
of wielets, in this respect producing the effect. of an
acid. :

F. It is copiously absorbed by alcalis, which thus
acquire colour, smell, and the property of diminish-
ing oxygen gas. The compounds of this gas with
alcalis are termed hydro-sulphurets. Thus, the com-
pound of this gas with potash is named hydro-sulphu-
ret of patash, and differs from the sulphuret of potash
in containing hydrogen besides sulphur.  From these
combinations the gas is liberated by acids .

Anz. XIV.— Combination of Azote with: Oxygen,
constituling  Nitric Acid, — Nitrous Gug, — Nitrous
Oxyd, — and Compounds. of Nitric Acid with Alcalts.

. The direct combination of azote and oxygen,
affording a decisive synthetic proof of the nature of
this acid, may be effected by passing (ke electric

* See Befthollet™s mémoir on the combinations of sulphurstted
Hydrogen gas, Ann. de Chims vol, xxv. and Vauquelin on the
chamcrers and erystals of hydro-sulphuict of potash, vol. xlik.
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shock through a mixture of azotic and” oxygen gasses,
The circumstances of this experiment, however, can-
not be understood without the aid of a plate and of
a very detailed description; for both ‘of which T must
refir to Mr. Cavendish’s paper in the Phil. Trans. for
17835, &c.

2. The analysis Df the acid ‘may be obtained by
driving it through a red-hot porcelain tube, and receiv-
ing the generated gasses, ‘which tum oul to be u mix-
ture of azotic and oxygenous gasses.

3. The nitric‘acid has the following: pmperl.ie‘s :

ALt is leavier than waler, in the proporl:on of
1510 1. .

B. Itis penfectly impid and colowriess,

C. ¢ gives a yellow stain to the skin,

D. ¢ produces keat when diluted with water, hut by
mo means cqual to that excited by dxlulmg sulpharic
acid,

E. 1t heeames colowred by exposure to the sur's light,
‘passing first to a straw colonr; and thew to a decp
orange. This effect is produced b) the union ofithe
Tight of the sun with oxygen, in consequence ‘of,
which the proportion. of the acidifying principle to ﬁ!e A
azote is dimimished.

F. This acid vetiins. sts \oxygen with but little fr))-':c.
Hence it is decomposed by all combustible bodies,
wihich are oxydated by it, with more or less rapidity
in proportion to their affnity for oxygen. Charcoal
decomposes it, and carbonic acid is formed, azotic
gas being produced at the same time, if the propor-
tion and temperature, in which the experiment is
made, be duly regulited. To effect the wmp[ete
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decomposition of nitric acid: by charceal, it may be
driven over that substance made red-hot in'a porcelain
tube.

G. The rtm:l is also decomposed by metals, as iron,
tin, zine, copper, &c. and with different phenomena,
according to' the affinity of each metal for oxygen.
“This may be seen by pouring some strong nitrie acid
on iron filings or powdered tin. Violent hzat, attended
with red fumes, mll ‘be produced, ami the metals
will be oxydated.

H. If the action of melals on nitric acid be more
moderately conducted, a new product is obtained in
a gascous state.  Dilute some nilric acid with an equal
weiglit of water, and dissolve, in this, some (urnings
of copper, or a pdstiun of quicksilver, applying heat
if mecessary. This must be done in a gas-bottle, and
the product received over walcr 15

Nitrous Gas.

The properties of this gas are the following :

J AL L2 ds permancit over water.

B When well waslied with water it és not aceid. Tt
Awill be found not to redden litmus: paper, when intro-
duced into it through water. .

C. [t extinguishes flame, and is fatal to animals.

D. When mized with oxygenous gas, red fumes avises
heat is evolved ;- and a diminution takes place; and, it
the twb gasses be in proper propoition and perfectly
pure, they d:.»-ap‘pl‘ar entirely.  Nitrous acid, at the
same time, is rt-gcneratud ,-

E. The same appearaneds ensue, !3&9 vemarliahly, itk
atmospkerdc ctir j and the diminution is only proportion-

G
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_ate Lo the quantity of the oxygen ‘gas which it cene
" dains. - Thus 100 measures of atmpspheric air and
-85 0f nilrous -gas, containing 13 per cent. of azotic
| gasyare reduecd, by admixture, to ebout 39 5 and de-
ducting 11 measures, for the azotic gas, contained in
55 measures of nitrons gas, we find that the air, under
examination, cohtained 28 per cent. of oxygen gas.
On this praneiple, of its condensing, oxygenous but no.
other gas; isfounded the application of nitrous gas. to
the purpose of eudi_omutr}', or o(_ascertaining the
purity of air. The sources of error, however, inits
employment in this mode, are. such as to forbid ous
“relying. implicitly on the. results which it may afford,
wolwithstanding the improvements lately mad
application by e Humboldt, (see Avnales de Chimie,
Vaol. a8 p. 128.) «k prefer the mllphnml of potash
55 @ morercertain test of the purity of air; and id this
epmion I have the sanction of M. Berthollet, (see
Any. deiCh. Val..84; p. 73 %)

. The generation’ of e acid, by the admizture: of
Ailrons cos il commen air oF eaygen gas, may be shewn
by the _fnh'ri.nmg r.'rpwpnm!t Paste a slip of litmus,
 paper within a glass jar, near the bottom ; an (i
the jar; filled wnh and inverted in. \\aler..pﬂgﬁ,gs
much nitrous gas, previously well washed, as will dis-
placo the water below: the level of the paper. The
colonr of the litmus will remain unchavged ; but, on
passing ub atmosplieric air or oxygen gas, it wﬂl be
xmmeti_a‘.el-.r redtlened.

Siice this: pmgraph Was Written, an improyernent has been
snade in eudivmelry which will, be deseribed in the substyuent
pitoeb this section.



G That the peculiar acid, ‘thus produced) is the
witrous, will appear from the following esperiment,
Ento a jar “hlled with and inverted in mercury, pass
a small quantity of a solution of pure -patash 5 and,.
safterward, measures of oxygon wud nitrous gasses,
separately, and in proper proportion. On remoying
the solution from: the jar, ‘exposing it for some time
to the satmosphere, and afierward evaperating it,
crystals- of nitrate of potash will be formed, a salt
“which is ascertained to be formed of potash and nitrous
acid..

Witrous gas is absorbed by nitvic acid, which, by
absorption, is considerably changed in its pro-
tics. Passthe gas, as it issues fiom the materials
that afford it, through colourless nitricacid.  The acid
will undergo. successive changes of colour, till at last
it will become orange coloured and fuming. In this
state it is called nitrous acid, because it contains a less
propuilion of oxygen than the colourless nitric.
" 1. The nitrous gas, thus absorbed, is expsiled again
Iy & geatie heat.. This may be shown by gently huating
the acid coloured in expt. H, till it again becomes
impid. In this experiment light should be excluded.
Nitrous gas is decemposed by cxpesure to hodies
thal luce a strong afivity for ozygen,  Thusiron flings
decompoic it, and become oxyded, affordinga proof
of the presence of oxygen in this gas.  Sulphuret of
potash, &e. have asimilar eflech:.
L. Nitrous gas isabsorbed by the green: sulphate-and
Cmuriate of dran ¥, which do not absorbazotic gas. ~To

" % Toran account of these salts, see Art. xxiv,

G2
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“ascertain, therefore, how much azotic gas a given .
quantity of nitrous gas conlains, let it be expased in
a graduated tube over one of'these solutions.  This
information is necessary previously to deducing, from
its effects on atmospheric air, the proportion of oxygen
gas.

From the important use which is now made of this
solution of witrous gas, in eudiometry, it. may be
proper to deseribe the mode of its prepacation.

Dissolve as much of the grecn sulphate of iron in
water as the water will take up, or dissolve iron
filings in sulphurie acid; diluted with' five or six parts
of water, leaying an excess of the iron in order t().
insure the perfect saturation of the acid. Fill a pre
wide-mouthed bottle wwith this solution, invert it in'a
cupful of the same; and into the inverted bottle re-
ceive the nitrous gas from mitrie acid and quicksil-
ver, shaking the bottle Irequently. The colour of
the solution will change to black, and the produe-
tion: of ghs and agitation are to be ‘continued: till the
absorption can ‘be camied /ne farther, The inipreg-
nated solution’ should be preserved in a number of
small bottles, not holding more than anounce cach.

ML A zery dnlevestzug experiment, affording a syn~
dhetic proof ef the canstitution of mitrous gas, we awe to
Dr Milner of  Cambnidge ¥, Into an ¢aillien Luhr.",.
about 20 inches long and 3 inch: wide, open at both
ends, put as much coar;cly-powducd Hianganese, as
s sufficient nearly to fill it. Let this be placed, hori-
zontally, ina furnace, having two openings opposite

* Phil. Trans, 1789,



st )

to each oflier. To one end of (he earthen tube adapt
a retort, containing a stron'g solution in waler of pure
ammonia, and to the other a bent glass tube. Let a
fire be kindled in the furnace 3 and, when the manga-
nese may be supposed to be red-hot, drive over it the
vapour'of the ammonia. The alcali will be decom-
posed, its hydrogen, uniting with part of the oxygen
combined with the - manganese, will form water,
while its azote, uniting with another portion of the
oxygen, will constitnte nitrous gas. The'gas,' thus
gencrated, may be collected by the usual apparatus.
. Another fuct, showing the mulual relation of anuio=
1df the compounds of azote swas discovered some years
ﬁ'ﬁ My Win Higgins *.  Moisten some powdered tin
(w ch is sold under this name by the druggists) with

hg nitric acid ; and, when the red fumes baye censed
10 arise, add some guick-lime or solution of pure
pola.sh A strong smell of ammonia w;ll be imme=
diately produced. :

Guaseous Oin of Azote. — Nitrous Oxydaf Davy.

1. This compound, also consisting of oxygen and

azate, but in dnﬁerent proportions, may be obtained by
-‘ Y;etﬁl processes.
‘A. By exposing common nitrous gas B a few days
j.auon filings, or to various other bodies strongly at-
tracting oxygen, this gasis changed into the gp.scoq;
oxyd.

B. By dissolving zinc or tin in dilute nitric aci
But by neither- of these processes is. the gas obtail

® See his Comparative 'V'icwpf the Phiogistic apd Autiphlo-
gistic Theories 2d edition, page 309, Actc,
G35
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sufficiently pure for exhibiting its qualities. . To pro-
cure it in‘a state of purity the following process is the
i.vt:\t.

. To dilute nitric'acid, add carbonate of ammo-
nia llll the acid is safurated. Then evaporaté the
solution ; and, to supply the waste of alcali, add oc-
casionally a litlle more of the carbomate. Let the
solution be evaporated by a very gentle heat to dry-
ness:  The salt thus obtained is next to be putintoa
glass tetort, and’ distilled with 2 sand heat not exceed-
ing 500° Faht. The heat of an Argand’s’ lamp is
even sufficient,  The gas may be collected over water,
and allowed to stand a few hours before it ‘s’ used,
during which time it will deposite a white cloud, and.
el perfectly transparent. ;

The gas thus obtained was termed, by the society
of Dittch chemists, gaseous oxyd of azote, but, for
the sake of brevity, and as more conformable to'the
nomenclature of other compounds ‘of azote, T shall
use, with Mr. Davy, tlie name of nitrous.oxyd ¥

This gas has the following properties:

A. A candle burns in this gas with a brilliant lame
and crackling noise.  Before its* extinction, the white
inner flame l::;ecomes surrounded with an exterior blue
ene, b .

B. Phosphorus introduced info it in a state of inflam-
matiom burns ‘with increased splendor,

€. Sulphur, introduced into it when burniig wﬂh
a fecble blue flame, 'is instantly extinguished. - But

* For afiill account of this gas, consult B. Dayy’s Researches,
Chemicdl and Philosophical,  Londou,  Johuson, 18uo.
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ahen ina state of active inflammation it burns with-a
vivid and beautiful rose-coloured flame,

D. Red-hot charcoal burns in it more brilliantly than
in the atmosphere.

E.. Iron wire burns in this gas with much the same
appeararices as in 0Xygenois gas.

F. {t is rapidly absorbed by water that has been pre-
ziously boiled, about % the original bulk of the gas re-
mainivg uncondensed. A quantity of gas, equal to
rather more than half the bulk of the water, may be
thus made to disappear. 4

G. IWater that has been saturated with this gas gives
it out agiin, unchanged, when heated. 4
" H: [t does not change blue vegetable colours.

1. It has a distinctly-sweet taste and a faint but agree-
able odour. i

K. 1t is not dimintshed by admixture with cither oxy-
‘gen or nitrous gas, -

L. A mizture of this gus with lydrogen gas detonates
loudly.

. M. Animals, when wholly confined in this gas, die
speediy.

- N. One of the mast extraovdinary properties af this
.iga'éis.e.tfiibi't:'d i1 its aiction on the Jaeman body when re-
ceived into the lungs.  When thus empToyecl, it daoes
“not prove  fatal, - because, when received info the
Tungs, it is mived and diluted with  the atmospherical
air present in that organ, To administer the gas, it
may be introduced into an ciled silk 'bag or clean
bladder, - furnished with a stop-cock, and. may: be
breathed repeatedly from the bag and back agam as
long as it will last, The sensations, that are produced
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xary greatly in persons of different constitntion; but
in general they are highly pleasurable, and resemble
thase attendant on’ the pleasant period of intoxication.
Great exhilaration, an irresistible: propensity to laugh-
ter, a rapid flow of vivid ideas, and an unusual fitness
for muscular exertion are the ordinary feelings it pro-
duces.  These pleasant sensations, it must be added,
are not succeeded, like those accompanying the grossec
elevation from fermented liquors, by any subsequent
depression of nervous energy.

©. From the experiments of Mr. Davy, it appeaﬁa
that 100 parts by weight of this gas contain 56,7 oxy=
gen, and 63.3 azote, or, A\c.lu.dmg cT.e.mels_, 37 oxy-
gen and 63 azote. Sy

Nitrate of Potash.

A dircet synthetic proof of the mmpnsxhon of this
salt may be obtained by saturating nitric acid with
potash, cither pure or in a carbonated state. The
solution on evaporation yields crystals of nitrate of
-]mt,ash or nitre. =23

. “T'his salt has the following properties : o

.A Tt crystedlizes in ,prlsmnljc octahedrons, gf,né IIy
constituling ux-&ld-\:d prisms, terminated by twa,s)dg'ql
summits,

B.. For solution, it requires seven times its weight of
water at 60° of Faht, ; and br.uhng waler takes uplits
own weight.

C. By the application of e gentle heat it fuses, znrl
being cast i moulds, forms what is called Sal Prunelle.

E. Jf ared heat be applied, witrate of potash is de-
composcd 4n consequence of the destruction of its aced.
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By distilling it in an earthen retort, or in a gun-barrel,
oxygenous gas may be obtained in great abundance,
one pound of nitre yiclding about 12,000 cubic inches
of sufficient purity for common experiments but not
{or nice purpuses. .

E. Nitrate of potash, that has been made rei-hot,
seems to contuin an acid less lighly orygenalted thun the
-common nilric acid, and having a weaker affinity for
alcalis,  For, if acctic acid be poured (m_ni't.rc that has
been thus treated, the nitrous acid is expelled in red

~ fumes, whereas common mitre is not at all affected by

id. T
itrate of potash @ rapidly decomposed by char-
onl.  This may be shown by mixing two parts of
powdered nitre with one of powdered charcoal, and
setling fire to the mixture in an‘iron vessel under 2
chimney. The products of this combustion, which
may be collected by a proper apparatus, are catbonie
.gﬁd and azotic gasses.  Part of the carbonic acid also

~ zemains attached 1o the residuary alcali; and may be

‘obtained from it on adding a stronger acid.

Nityate of potash s also decomposed by sulphur.
Mic powdered nitre and sulphur, and throw the mix-
Jure, by a litde at a time, into a red-hot grucible.  The

* splphur will unite with the oxygen of the nitric acid,

;rl' toim sulphuric acid; which, combining with the
pothch, will afford su!p’hnté of potasl. The prr.xducr.ion
of the latter salt will be proved by dissolving (e
mass remaming in the crucible and orystallizing i,
when a salt will be obtained ex]:ibiiing the characters
described. 3
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H. A misture of three parts of powdered nitre,
{wa of carbonate of potash, or common salt of tartar,
and one pait of sulphur, all accurately mixed to-
gether, forms the fikminating powder, which éxplodes
with a loud nose when laid on an iren heated below:
redness,

1. A mixture of ﬁve pasts of powdered nitre, one -
partiof sulphur, andone of powdered charcoal, come
poses’ gunpowder. - The matepials must all be very
finely powdered separately, then mixed up together,
and beaten with a wooden pestle, a sufficient: quantity
of water being added to prevent an explosion. ¢
mixture must aflerward be' granulated by pa
through sieves and dried.

K. Nitrate of potash is also decomposed Ly WIPEM’&C ¥
ecid.  Put some coarsely-pounded nitre into a retort,
with half its weight. of snlphmic acid, adapt a re-
ceiver, and apply heat, he nitric acid will pa.qs
over into the receiver, and in the retort swill remai
compoand of potash and sulphuricsacid. o

Nitrate of sodaisa sall not possessed of any }'Jlb-
perties that -are generally interesting. 1t may
formed by saturating nitric acid with carbonate of

or by distilling common salt (muriate of soda)-wiﬁf
itric acid, =

Nilrate of Anunonia.

This salt derives importance L‘hlEﬂ) from its app]&-
wation' to the purpese of oblaming nitrons oxyd;
-and, as the mellod of producing it and. of obtaming
ffom it the nitrous.oxyd have been already Llpsu.lbud
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, it s unfrecgssary to add here any-thing more concern-
ing its

Muiatic deid. — Oxygemized Muriatic Acid. — And
their Combinations with -Aleakis.

I: The muriatic acid, in its purest form, exists'in
the state of a gas; permanent over mercury, only.
Eor exhibiting its. properties, therefore, a mercurial
apparatus is absolutely necessary.

2. Muriatic acid gas may be obtained, most commo-

- modiously, from dried muriate of soda, in a gas-bottle,
vith half its weight of strong sulphuric acid, It exs
hibits the following propertiesi:

A, St s @ very pungent smeld.

B. When brovght dvta comtact with common airs it og-
casions a white z-;qgi This is owing to the moisture
always present in the atmosphere.

\C: Jiestinguishes @ lighted sandle. ]

D). It is wery vapidly ahsorbed by water. A drop.or
two of water, admiited to a large jar full of this
£ag, dauses the whole of it im{m}!ly {o disappear.

8. Water, when charged.as highly as pu»a».ib]e with
this gas, forms the ordinary muriatic acid ina liquid
state. This watery solution of murialiceacid has the
following properties :

A, Tt s heavier than water dr the pr apm tion of 1170
to 1000. -

- B. It emits white and sigffacating fumes:

C. [t is not acted on by infamnueble subs.!mwcs,' even
when considerable heatis applied. «

D. When diluted with ssater, noremarkable degree of
heat is produced.
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¥. It combines with the alcalis, and conslilutes a
peculiar genus of neutral salts.

- Mupiate of Potash.
This salt is not peculiarly interesting. "

Muriute of Soda, §

Muriate of soda is that well known salt, now be-
come a necessary ingredientin the food of® man, and of
great utility in several of the arts.

1. Its composition may be proved by thc dzreut
union of soda with muriatic acid. e

2. Ity qualities are as follows: E ot

1. [t requires, for mlutwu, twice
of water, ‘at GO® af Falt. and hat water tal(exu
little more. Hence its solution crystallizes,
that of nitre, by eooling, but by evaporation.

B. Wihen' heated gmdzmlfy ujum', “and for
cold a solid compact mass.

C. If suddenly heated, asby
coals, it decrepitutes, :

D. ¢ é5 not deromposed
anflammabic :ﬂ&»f:&.’ttﬂ. | 7 3

E. IWhen distilled with m@mw acid aml ﬁmﬂ; s
acid 15 disengaged, and there remains in the
conipound of wlplumc acid 'with soda.

.@Tw-m.’e of dmmoma.

1. If equal measures of ammoma.gnl gas (sec
Page 44) and muriatic acid gas be mixed together
over meredry, they are immediately condensed, a
white cloud is formed, and amhd substanice is' de-
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posited on the sides of the vessel. Thisis the muriate
of ammonia. It properties are as follow :

A.-It.is volatilizedswilhout being decbmposed, and
hence may be sublimed. -

B. It is readily soluble ‘in water, three parts and a
half of which, at 60°, take up one of the salt. - Du-
ring its solution much caloric is absorbed.

\C. On the addition of ‘a solution. of pure potash or
pure soda, the alcali @5 discngaged, as is cvinged by the

pungent smell that arises on the mixture of two

dies perfectly inoderous when separate.

o thes salt sulphuyic acid separates. the mu-
~ This may be, proved by substituting it for
t, in preparing muriatic acid gas.

Ouxy g?:_:'i:e]i Muriatic Acid.

s acid may be formed by either of the follow-
G3

a a.lqpperer] retort mtrnduce eight ounces

uriatic acid, and four ounces of finely-

mangapesé, and apply the heat of a lamp.

v tﬁ‘;ﬁ)-whu:h may be received

From. the f'oregmug

B. Mix eight ounces of munale of*sada (common
salt) with three onnces of powdered manganesc; put
them into a stoppered retort, and pour on them four
ofinces of sulphuric acid, diluted previously with four
ounces of water, and which has been suffered to cool
after dilution. On applying a gentle heat, gas will he

. produced, ~asih A, As the gas is absorbed by con-

L H



, der water wvhile the bottle remains inverted.

~ as iron,

up L ey g .
taet with water, though not rapidly, it ':ﬂ-[QI;Id;
ceived, when' if i3 intended 1o be kept, mto
filled with; and inverted in; water, and Pl'O\(ldBd-
ground stoppers. . The stopper must be introduced

2. This gas has the following properties:

AL Tt has a deep yellod calour.

B. I has a pungent and suffacating snicl
perunents on' this gas, great care should be ta
it doet not escape, in any considerable g
the: apartment, as its action on the lun
injurions and oppressive.

‘C. By'n l.empem’mrc of” @B“
Jiguid form, and is condensed on- fH‘e id
sel.  Hence some chemists have ¢ d
should be classed among vapours and ng
'rﬂﬂses

D. When a burning eandle is immtersed in the: gas
Slame &5 enlt.;rn-fd and @ dense sioke & _;uroriuced.

B. Pflua’p?lorm, itroduced into ?
Jfire and burns very brilliantly.

F. Various metals, when
inc, bismuth, tin, ce pEr
this gas, and* burn with an exteication
Tight. = ;

G. Sulphur is ovpzenized hy. it and clhanged
phuric acid.  If a lamp of 1olled brimstone
tened o the end of a glass rod and confin
large boltle of the gas, drops of aulplmr.nc
soon begin to fall from it

H. Charconl, fisiey _pbwde'red ami pe;;f&ct
o Jiredn this P h -
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Ve oxygenized muriatic gus destreys all tecrelabtc
- This may be shown by passing into it,

Ifs eﬂicacy in I:ins rnm:le, may
mn an it a pa.ttem -of unbleached

-’).‘em:bcil by wﬁtcr; slowly if allowed
‘quiescent, but ra_Ridly when agitated.

1 solution acquires the solowr. and pe-
e gus, and has a similar property of
table colours. Hencg it may be em-
e e i gt
- watary solution @s cxposed to @ tcm=
\Btile: abave that ‘of fieezing water, the gas
combined with it a‘eparam in the form Qf a
an water.

W’im thiis. solution is-eiposed to the dz)eef Tays
- sun, the owygenized acid s r?cfwnqmaed, its
capes in the form of & gas, and it is re-
state of commen mt'm‘qtic._gciqg_ The
‘may be collected by exposing ithe
ras-bottle fumished withen bent tube,

rnperues of this salt Were [
SiiIg, the gxygemzod

«

water, a pmce of clqth or of paper, sta.med :
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muriatic gas, as it proceeds from the mixlure of mu-
riate of soda, sulphuric acid, and manganese, throught
a solution of caustic potash. This may be done by
means of Woulfe'’s apparatus, using only one three-
necked boltle in addition to the balloon. The tube
which is immersed in the alcaline solution should be
at least half an inch in diameter, to prevent its being
choked up by any crystals that may form. The so-
lution, whien saturated with the gas, ‘may be genﬂy
evaporated, and the first products only of Ll‘} stals ar
to be reserved for use; for the
consist of common muriate of potash up[
since the gas, when it first came into conta
- alcaline solution, was purely O\ybuuzed m
it follows that a p:ni of this acid must hav
oxygenized during the absorption, and have retumed
back to the state of common muriatic acid. -Tiet us
suppose. the oxygenized acid, when first prcaentﬁcd
to the alcaline solution, to be divided into two
tions ; one of these gives up its excess of oxyg
the other half, retirns to the state of common:
siatic acid, and, combining, with the ‘aleali,
muriate of potash, The latter portion, tbetgfor
oxygenized meid, plus 2 certain quantllv
and this, uniting with another partion of aleal
a salt which Mr Chenevix has termed hy per-oxygoniz
muriate.  Strictly spenl\mg. simple oxygenized mus
do not exist; for, in all this class of salts, the z
contains 65 per cent. of oxygen more than in the.
state of qom1non muriatic acid ; whereas, the oxyges
~nized acid® contains only 16 per cent. in addition
might be expected thatantronger acid, such a:
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sulphuric, would expel from these salts the hyper-
oxygenized acid in the form of gas; but this acid, by
the temperalure nécessary for its liberation, is pattially
decomposed, and again returns nearly to the state of
oxygenized acid.

The reader who wishes for farther information on
_this subject is referred to a masterly paper of Mc
Chenevix, in the Phil. Trans, 1801 ; reprinted in Ni-
cliolson’s 8vo Journal, vol. i. and in the PLil. Mag.

The hyper-oxygenized muriate of potash has the
;fg:llgwin g qqualities:

: Lt has the form of shining hexaedral laming or
il pletes-

Qe part of the salt. requives 17 of cold waler for
7 but 5 parts of hot water take up 2 qf the

salt.

C. When the kyper-oxygenized muriate ds submitied to
“distéllation, in a coated retort, il first fuses, awd, on &
Jarther increase of lenperature, yields oxygenous gas of
et puraty. A hundred grains of salt afford 75 cubic

es of gas.
Tlhe lyper-ovygenized muriate of potash has no
of discharging. vcé‘ret;'eblc colours ;. but the addition
a little sulphuric acid, by selting the oxygenized
at liberty, developes this property, =
Tlhe salt is decomposed by the stronger acids, as the
: eric and mitric acids.  This will be proved by
| dropping & few grains of the salt into a little strong
" sulpburic acid. A strong smell will arise, and, if the
quantities be sufficiently large, an explosion will ensue.
The experiment should, therefore, be made with cau-
‘tion, When this mixture is made at the bottom of &
H 3
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deep vessel, the vessel is filled with oxygenized mu-
riatic gas, which inflames sulphuric ether, alcohol, or
oil of turpentine, when pourediinto it ; and also cam-
phire; resin, tallow, elastic:gum, &c. (Davy.)

F. Tlas salt everts powerfil effects on inflammable
bodies. (a) Rub two grains into pewder in a mortar,
and add one grain of sulphur.  Mix them very accu-»
rately, by gclltle triture, and tlien, having collected
the mixture to one part of the mortar, press the pestle
down upon it suddenly and forcibly. A loud deto<
nation will ensue.  Or, if the mixed ingredients he
wrapped in some strong paper and then struck with
a hammer, a still louder report will be produced.

(b) Mix five grains ofithe salt with half the quan-
tity of powdered charcoal in a similar manner.  On
triturating the mixtare strongly, it will inflame, espe-
cially with the addition of a grain or two of sulphur,
but not with much noise,

(e) Mixa small quantity of sugar with half its weight
of the salt, and on the mixture pour a little strong
sulphuric acid. A sudden and vehement inflamma-
tion will be produced. This experiment, as well as
the following, requires caution.

(d): To one grain of the powdered salt, in a mortar,

. add about halt a grain of phosphorus.  The phospho-
rus will detonate, on the gentlest triture, with a very
loud report. The hand should be covered with a
glove in malcing this experiment, and care should be.
taken that the phosphorus, in an inflamed state, does
not fly into the eyes. Phosphorus may also be in-
flamed under the surface of water by means of this
aalt. Put into a yine-glass, one part of phosphorus
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with two of the salt; fill it nearly with water, and
pour in, by means ‘of a glass tube reaching to the bot-
tom, three or four parts of sulphuric acid. The phos-
phorus takes fire and burns vividly under the water. -
This experiment requires caution lest the inflamed
phosphorus should be thrown into the eyes.  (Accum.)
Qil may also be thus inflamed on the surface of water,
the experiment being made with the omission of the
phosphorus and the substitution of a litle olive or
linseed oil. .

(€) Hyper-oxygenized muriate may be substituted
for nitre in the preparation of gunpowder, but the
mixture of the ingredients requires great circumspee-
1 It may be proper also to state that this salt
Id not be kept mixed with sulphur in considerable
guantity, such mixtures having been known to dcto-
nate spontaneously. 5

Hyper-oayzenized Muviate of Soda,

" This salt has no remarkable properties. It differs
fiom the combination of this acid with potash in
altracting moisture from the atmosphere.

With ammonia, the oxygenized muriatic acid does
not afford any combination, but decompgses this alcali-
when brolght into eontact with it, whether ina gaseous
or IEqu'ul state.  Westrumb has even asserted, that,
when liquid ammonia is poured info a vessel filled
with oxygenized muriatic gas, an inflammation ensues.
This appearance,- however, I could never produce.
The decompasition of ammonia, by oxygenized mu-
riatic acid, is best exhibited by passing the gas through
~ a boitle filkzd with a watery solution of ammonia, and
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having two openings, from one of which a bent tube
passes fo the pneumato-chemical apparatus, while the
other receives the tube that brifgs the' acid gas. “Fhe
gas that is ‘produced will be found to be azotic. The
_theory of this decomposition will be explined on a
subsequent occasion.

This property of ammonia renders il extremely use-
ful in correcting (the offensive vapours of the gas,
which are sometimes accidentally set at liberty in
plces where itis prepared.  And, when suffocation
threatens to come on, in consequence of the fumes of
this acid, the most effectual remedy is to hold a sf.opper,
moistened yith ammonia, to the mouth and mstuIs
From recent experiments of Mr Chenevix,
that the hyper-oxygenized muriat of ammonia may
be formed by precipitating any of the earthy salls of
this genus with a solution of carbonate of ammonia.

"
NitrosMuriatic Acid.

This acid is a compound of the nitric and muri itic
acid, and may be formed by mixing two parts of nitric
acid with-one of muriatic, and by several other pro-
cesses, whicl} are pointed out in every elemen| ary.
book. Its most distinglishing property, that uf dis-
solving gold, will be dewubed hereafter,

B

Ant. XV. — Phasphorus, — Phosphoric Acid, — Phos-
phates. -

1. Phosphorus s an dnflammable aubsi:mcc, and is
known b_y the following characters : | =
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A. It has generally a flesh red colour, but, when
carefully purified, may he abtained as free from colour
and as transparent as melted white wax.

B. It is so sofl that it readily yields to the knife,

C. It melts with a very gentle heat, To show this,
it must. be covered with water, to prevent it from
inflaming.

D. In the atmosphere, it emits a whue smoke and
peculiar smell and a fainl and beautiful light arises
from it.

2. Pliosphorus is inflamed. by the application of a wery
gentle heat.  Accarding to T Higgins, a temperature
of | 60° is sufficient to set it on fire, when perfectly
dry. It burns with a very brilliant light; a white
smoke, and a suffocating smell.

3. It may be set on fire by friction. Rub a very
small bit belween two pieces of brewn paper; the
phosphorus will inflame, and will set the paper on
fire also.

Ao In oxygencus gas @b burns with a oery beautiful
-}iglxt ; and also in nitrous oxyd and in oxygenized mu-
riatic acid.

5. Phosphorus is vnlaii.]f Hence it may be raised
by distillation: but, to prevent its talting fire on the
‘application of heat, the retort should previously be
filled with azotic or hydrogen gas, and the mouth
of the retort must be immersed in water. A bladder
should alsb be provided, furnished with a stop-cock
and brass pipe, and filled with hydrogen gas. During
the distillation, the air in the retort is absorbed, and it
is necessary to add mote from the bladder, otherswvise
the water will rush into the relert and oceasion an
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explosion. By distillation in this mode, phosphorus is
rendered much purer.

+ 6. Pliosphonus may be nygem':ed in various modes. -
- A. By mere exposure to atmospheric air. Let a
stick of phosphorus be placed in a funnel, the pipe
of which terminates in an empty bottle. The phos-
phorus will be slowly oxygenized, and, after some time,
‘will be® wholly changed into an acid, which will fall
into the bottle in a liquid state.

B. By combustion in oxygenous gas or atmospheric
air.. ‘When burnt in' this manner, every hundred parts.
cof phosphorus, according to Laveisier, gain an ad-
dition of 154. See the account of this ‘experime
in the 5th chapler of his Elements. 2 i

C. By the nittic acid. If phasphores be added,
by little at once, to nilric acid, heated in a matlress,

1he nitric acid is decomposed, and its oxygen, uniting
with the phosphorns, constitutes phosphoric acid.

D. A similar effect is produced by oxygenized
muriatic acid in a liquid state. The operation of! this
acid, in a gaseaus form, is deseribed page 86, E.

Accordingly as the' phosphoric acid is differently
prepared, its degree of oxygenation differs, and its
properties aré found to vary proportionably.  Tha
formed by the spontancous oikygenation of phosphorus
in air, is termed phosphorus acid, as being oxyge-
nated in an inferior degree, and its compounds, are
called phosphites;; but these last, it may be observed,-
can scarcely be - obtained, becauge the phosphorus
acid, when combined with alealis, acquires an addition
of oxygen during evaporation, -
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Pﬁasﬂlorir.‘ Aeid.

To ptepare this acid, the following is the best
process :
On 20 pounds of bones, calcined to whiteness and
finely powdered, pour 20 quarts of boiling water, and
“add eighit) pounds of sulphurie acid diluted, with an
equal weight of water. -Let these' malerials be well
stirred together and be kept in mixture about 24 hours.
Let the whole mass be next put into a conical bag of
sufficiently porous and strong linkn,.in order to sepa-
rate the clear liquor, and wash it with water till the
walter ceases to hayve much agidity to the taste. Eva~
porate the strained liquor in earthen vessels, piace‘d in
& sand-heat, and, when reduced to about half its bulk,
let it cool, ~ A white sediment will form in consider-
able quantity, which must be allowed to subside ; the
clear solution must be decanted and boiled to dryness
in a glass vessel. A white mass will remain, which
is the dry phosphoric acid, This may be fused in a
crucible and poured out on a clean’copper dish. A
transparent glass is obfained, which is the phasphoric
acid in a glacial state ;" not, however, perfectly pure,
- but containing sulphate and phosphate ofslime.
. To procure the phosphoric. acid perfectly pure, the
decompusition of phosphorus, by nitric acid, is the
most eligible process.  (C. of the preceding article.)
“The undecomposed nitric acid must be separated by
distillation in a glass retort, and the dry mass, when
fused, affords also glacial phosphoric acidi s
- The phosphoric acid bas ' the following. pro-
perties
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A. When pure it dissolves readily in water. That
obtained immediately from bones is rendered insoluble
by the admixture of earthy salts. But the glacial
acid, prepared with nitric acid, is readily soluble.

B. ft i not wolatile, nor capable of heing decomposed
by heat only, ¥

C. When distilled in an earthen retort with powdered
charcoal it iy decomposed 3 ils oxygen, uniting with the
carbon, forms carbonic acid, and the phosphorus rises
in a separate state. This is the usual and best mode
of obtaining phcrs;ﬂm.t s, 2

D. Plosphoric acid wnites with the different alcalis,
and formsa cless of salts termed phosphates ; — of these
the phosphate of soda is the most important one, since
its introduction into medicine by Dr Pearson, and the
phosphate of ammonia is occasionally used as a flax
for the blow-pipe. H

Another combination of phesphorus, the properties
of which render it a fit subject of amusing experiments,
is the

Fhosphureited Hydrogenous: Gus. :

L. This gas may be procured by boiling, in a retort,
a Hitle phosphorus with a solution of pure potash,
The ‘water is decomposed ; 'its oxygen uniting with
the phosphorus, forms phosphoric acid, which com-
bines with the aleali, while the hydrogen dissolyes
another portion of phosphorus, constituting phospho-
rated hydrogen gas. It may also be obtained by put-"
ting into five parts of water half a pat of phosphorus,
cut into very small pieces, with one of finely granu~
lated zinc, and adding three parts of strong sulphuric
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acid.. This aflordsa pretty m;purimcnl. The gas is dis-
engaged in small bubbles, which coverthe whole surface
of the fluid, and (akes fire on reaching the air; these
are succeeded by others; and a well of fire is pro-
duced. (Davy.) =

In preparing this gas, the body of the retort shonld
be filled, as nearly as possible, with the alcaline solu-
tion ; otherwise the gas, when produced, will inflame
and diminish the air within the retort, and the water
will ascend from the trough. This accident may be
effectually prevented by previously filling the tetort
with azotic gas.

2. The properties of this gas are the following :

A, Tt tekes fi f'rr!?iullfdtt{ll‘.',y on coming into contact twith
M€ air. This may be shown by letting it escape into
the air,, as it issues {from the retort, when a very beau-

+ liful appeaiance will ensue,

B. When mived suddenly with oxygen gas it dclanatcr.
= This experiment should be made cautiously.

C. The same phenomenan ensues o mixing it with oxy-
genated nuwriatic acid gas, or with nitrous oxyd.

Phosphorus is also seluble in oils; and, when thus «
dissolved, forms what bas been called liquid phospho-
rus, which may be rubbed on the face anfl hands with-
out in‘_iury. It dissolves too in ether, and avery beau-
tiful experiment consists in pouring this phosphoric
ether_in small portions, and in a dark place; on the
sarface of hot water.

The phosphoric” matches consist of phosphorus ex-
tremely dry, minutely divided, and perhaps a little
oxydated. The simplest mode of making them is to
put a litde phosphorus, dried by blotling paper, into

1
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a small phial; heat the phial, and, when the phospho-
rus is melted, tumn it round so that it may adhere to
the sides. Cork the phial closely, and it is prepared.
On putting a common . sulphur match into the bottle,
and. stiring it about, the phosphorus will adhere to
the match, and will take fire when brought out into
the air.

Arw. XVI. — Boracic Acid and its Combinations.

The Boracic acid is very rarely found native, and is
generally the result of chemical operations.  Its proper-
ties are as follow.

A. {t subsists ina solid stele. :

B. Unlike acids in general, it is not dis:‘inguivbed'?nja
sour taste, yet it reddens vegetable blue colours, and
effervesces with carbonated alcalis.

C. Itis very sparingly soluble in water, but more co~
plously in hot than in vold water.

D. [tis volatdle, and capable of being sublimed.

E. It dissolves in sinall proportion in ailcoliol, and the
solution burhs witha beautiful green flame.

F. 1t combines with alcalis. The most important of
its combinati.nns is that with soda, known commonly by
‘the name of borax. From this it may be separated 'by .
adding sulphuric acid, which forms sulphate of soda,
2 salt much more soluble than the boracic acid, and
therefore easily separable from it.

G. The borate of soda contains an excess of alcali,
and hence changes vegetable blue eolours to green,
On the application of a strong heat, it swells and
loses ifs water of erystallization ;' and, ona farther in-
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erease of heat, it melts into a glass, which is perfectly
transparent when cold,

Ant. XVIL — Earths,

Lime.

1. Tis external qualities, These may be exhibited in
common quicklime, such as is employed for the pur-
poses of building or agriculture. In the same state
it is sufficiently pure for demonstrating its chemical
properties ; but, when used for purposes of the latter
kind, it should be fresh burnt from the Juln

Relation qf lime to water, ’

A, Lime absorbs water very rapxdly with con-
siderable heat and noise. This may be shown by
sprinkling o litfle water on seme dry quicklime. The
above-mentioned phenomena will take place, and the
lime will fall into powder. ‘The degree of heat pro-
duced is even sufficient to set fire to some. inflammable
bodies. When a sufficient quantity of water has been
added to reduce lime into a thin paste, thisis called
milk or cream of lime,

B. Lime absorbs moisture from the atmosphere and
falls gradually into powder, as when %laked in the
foregoing manner.

C. Lime is very sparingly soluble in water, viz. in
the proportion of about 1 t0.500 ; and, when thus dis-
solved,  forms what has heen termed lime-water.
This. solution tastes of lime, turns vegetable blues to
green, and unites with oil, forming ‘an imperect
soap, To prepare the solution, lime is to be slaked

i JELE
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o a thin paste, and a sufficient quantity of boiling
water  afterwards added. —'The mixture s to be
stirred repeatedly, the lime allowed (o seitle, and the
clear liquor decanted for use. It must be preserved
in close vessels.

3. Relation of lime to inflammable substances.

A, Lime unites with sulphur, both in the dry and hu-
mid ways, Mix powdered lime with half its weight of
sulphar, and expose them to heat in a covered cruci-
ble. The praduct will be a sulphuret of lime, which
will be found to have the property of diminishing at+
mospheric air and absorbing oxygenous gas like other .
compounds oftthe same kind. Or boil in a glass ves-
sel, with a sufficient quantity of water, some powdered
sulphur and powdered lime. The lime and sulphur will
unite and a liquid sulphuret of lime will be obfained.

B. Another interesting combination of lime is that
which it forms with phosphorus, or the phosphuret of
ime .discovered By Dr. Pearson. Take a glass tube,
about 12 inches loig and % of an inch . diameter,
sealed hermetically at one end. Let this tube be
coated with clay, except within about half an inch
of the sealed end.  Put first into it a drachm or fwo
of phosphem(s, cut into small pieces, and then §ill the
tube with small bits of fresh bumt lime of the size of
split peas.  Stop the mouth of ‘the tube loosely witha
little paper, in order o prevent the free access of air,
Next, beat (o redness that part of the tube which is
coated with clay by means of a chafing-dish of red
hot charcoal 5 and, when the lime may be supposed to
be ignited, apply heat to the part containing the phos-
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phorus so as to sublime it and to bring the vapour of
it into contact with the heated lime, The lime and
phospherus will unite, and will afford a compound of
a reddish brown colour. The phosphuret of lime has
the remarkable property of decomposing water at
the common témperature of the atmosphere. Dropa
small picce of it into a wine-glass of water; and in a
short time bubbles of phosphoratéd hydrogen gas
will ‘be produced ; which, rising to the surface, will
take fire and explode. If the phosphuret of lime be
not perfectly fresh, it may be proper to warm the
water to which it is added.

Into an ale-glass put one part of phosphuzet of lime,
int pieces about the size of-a pea (not in powder), and
add (6 it half a part of hypér-oxygenized mauriate of
potash.  Fill the glass with water, and put into it a

- funnel” with-a long pipe: or namow glass tube reach-

ing to the bottom. Through this pour three or four
parls of strong sulphuric acid, which will decompose
_the hyper-oxygenized salt; and the phosphuret also
decomposing the water at the same time, flashes of
fire dart from the surface of the fluid, and the bottom
' of the vessel is illuminated by a'beautiful green light.”
(Davy.) .

4. Relation to acids.

A. Lime has a strong attraction for carbonic acid,
but not when perfectly dry. (a) If a piece of dry
quicklime be passed into a jar of carbonic acid gas
over mercury, no absorption ensues, But invert a.
bottle, filled with carbonic acid gas, over a mixture of
lime and water of the consistence of cream, and a

e
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rapid absorption will be observed, especially if agi-
tated. ;

(b) Leta jar or bottle, filled with carbonic acid,
be brought over a vessel of lime-water.  On agitating
the vessel, a vapid diminution will ensue, and the
lime-water will become milky. E

(¢) Leave a shallow vessel of lime water ‘exposed
to'the air. A white crust will form on the surface,
and this, if broken, will fall to the bottom, and be
suceeeded by another. This is owing to the absorp-
tion of carbonic acid gas from the air, by the lime,
which is thus rendered insoluble in water. J

(d) Lime, when exposed to the atminsphere, first
acquires moisture and then carbonie acid ; and, in a

" sufficient space of time, all the characters distinguish-
ing it as lime disappear:

(¢) Lime has an extremely strong affnity for car-
bonic acid, which enables it to take this acid from
other substances. Thus carbonates of alcalis are de-
composed by lime. Slake a given quantity of lime
ipto a paste with water, and add an equal weight of
<arbonate of potash or soda. Stic the materials to-
gether and wasli off the soluble part. The carbonic
acid combipes with the lime, and the alcali is ob-

_ tained in a state of solution pertectly. froe from car-
bonic acid. This is the ordinary mode of depriving
the alealis of carbonic acid..

(f) Lime, when saturated with ecarbonic acid, -
forms carbonate of lime. OF, this common chalk may
be taken as a fair sample ; and, in all saturated carbo-
nates of this earth, swe find the characters of insipidity
and insolubility in water.
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(g) Qarbonate of lime is decomposed by a strong
heat. If distilled in’ en carthen retort, carbonic
acid gas is obtained, and lime renmains in the retort in

. @ pure or caustic stafe.

(h) It is also decomposed by the stronger acids.
Put some chalk into a gas-boitle and pour on it
diluted sulphuric acid, The sulphuric acid will unite
with the lime and the carbonic acid will be set at
liberty.

(i) Carbonate of lime, though scarcely dissolved
by pure walter, is soluble in water saturated wyith ¢ar-
bonic acid. The most striking method of showing
this is the following : Add to a jar, about one fourih
filled with lime water, a very small quantity of water
saturated with carbonic acid.  An immediate milki-
ness will ensue, because the carbonic acid forms -
with the'lime an insoluble carbonate. Add gradually
more of the water, impregnated with carbonic acid,
shaking the jar as these additions are made. At last
the precipitate is redissolved. Hence it appears that
lime, witha small proportion of carbonic acid, is in-
soluble, and, with a still larger, again becomes soluble
in water. =

(k). The carbonate of lime, dissolyed by an ex-
cess of carbonic acid, is again separated, when this .
excess is deiven offt Thus, beiling, which expels
the superabundant-acid, precipitates the carbonate,
Caustic or pure alcalis also produce a similar effect.

B. Combination of lime with sulplwric acid, or sul-
phate of lime.

(a) The sulphuric acid expels the carbonic from lime,
and we obtain a sulphate of lime.
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- @) This substance is very insoluble, requiring
500 parts of water, at the ordinacy temperature, for
solution.

(c) It isinsipid and free from smell.

(d) Itis fusible by a gentle heat.

(e) It is decomposed when its solution is m:xed
with ope of carbonate of aleali, a double exchange of
principles ensuing, Hence the milkiness on adding
an alcali to most spring waters, the carbonate of lime
which is formed being less soluble than the sulphate.

€. Combination of lime with nitric acid. This
compound forms a deliquescent salt of little im~
portance.

D. Combination with nuriatic ecid.

(a) Lime may be brought into: union with muriatic
_acid by dmolvmg in the liguid acid either the pure
earth or the carbonate.

(b) The muriate of lime may alko be formed
by bcnhng together, in a retort, the muriate of am-
monia and lime with water. The linte séts the alcali
at liberty, which may be collected in a liquid form in
a receiver, and the muriate of lime remains in the
retort,

Or it may, be obtained frnm muriate of ammonia

« and carhpnale of lime, in which case we oblain the
carbonate of ammonia. For this purpose, powdered
sal ammoniac and dry carbonate of lime may be
mixed together, and put into a glass or earthen re-
tort with a long neck. Thisneck may terminate in a
Jarge glass globe, which should be kept cool by moist-
encd cloth. The carbonate of ammonia will pass over



in‘a solid form, and will condense on the inner surface
of the globe.' i

(e) Muriate of lime, when evaporated to the con-
sistence of a thicksirup, forms, on cooling, an imper-
fectly crystallized mass,” which may be powdered and
reserved for use.

. (d) It powerfully attracts' moisture from the air,
and hence should be kept closely stopped up.—
Like all other deliquescent salts, it is very soluble in
water.

(e) The most remarkable property of this salt is
its power of generating intense cold when mixed
with snow. This property was discovered some
'years ago by M. Lovitz, of St. Petersburgh, and has
been since applied, in this country, to the congelation
of mercury on a very extensive scale.—The propor-
tions, which answer best, are about equal weights of
the salt finely powdered and of fresh fallen and light
snow. On mixing these together and immersing a
thermometer, in the mixture, ihe mercury sinks with
great rapidity. For measuring exaclly the cold pro-
duced, a spirif—lhermcmetér should be employed,
A few pounds of the salt are sofficient to congeal a

_ large mass of mercary, By means of 13 Ibs of the

* muriate and an equal weight of snow, Messrs Pepys
and Allen froze 56 Ibs of quicksilver into a solid
mass. The mixture of the whole quantily of sale
and snow,s however, was not made at once, but
part was expended in caoling the malerials themselves.
.~ On a small scale it may be sufficient to employ 2 or 3
poundsiof the salt. Let tlie mercury, in a very thin *
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glass. retort, be immersed first in a mixture of ope
pound of each; and, when this has censed to act, let
another mixture be prepared, The second will neyer
fail to congeal the quicksilver,

The salt thus expended may be again evaporated
and crystallized for futare experiments.

The reader, who wishes for farther particulars re-
specting these experiments, is referred to the Philo-
sophical Magazine, vol. 3, p. 76.

E. Lime unites with the phosphoric acid.

The phosphate of lime forms a large part of animal
bones, which, to obtain their earthy part, must be
burnt till pecfectly white.

The phosphate of lime is an insipid and mso[uhle.
salt, or rather earth. It is decomposed by sulphuric
acid, which sets the phospheric at liberty. This is
the common mode of procuring phosphoric acid from
bones, 3

The phosphate of lime exists in two states: in the
one, the constiluents exactly saturate each other; in
the: second, the phosphoric acid is in excess. The
latter is much more soluble in water.

¥. Fluate of lime. This is also an exfremely in-
soluble compoand.. The Auor spar, found in Derby-
shire and other places, is the only known sourge of if.—
Sulphuric acid decomposes the fluate ; and, when dis-
tilled with' this acid, in a leaden or block-tin retort,
the fluoric acid rises, and may be collectedgin a leaden
or tin receiver.

This acid, when perfectly pure, subsists in the state of

-2 gas condensible by syater. It is'the only acid that
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acts on silicegus earth and on glass; and, owing to
the latter property, it may be employed asa mean of
eltching on glass, as copper is engraved by the nitric
acid.  Sve Wilson’s paper in Nicholson’s Journal,
vol. 2, p-60. 1 ;

Magnesia:

., perfetly tosteless, nsoluble
t ixed with rater.

2. When esposed to carbpiic acid gas, with the ad-
dition of aliitle water, the gas is absorbed, bat much
more slowly than by lime. ;

Carbonate of wagnesia effervesces with aeids, its
carbanic acid being expelled,  When exposed (o heat,
its carbonie acid is also separated and the magiesia
remains pure. In this state'it is termed calcined mag-
nesia.

Carbenicacid baving a stronger affiuity for lime than
for magnesia, when cerbonate of magnesia is digested
with lime water, the lime attracts the carbonic acid
from (he magnesia and i3 rendered insoluble.
Hence the taste of lime water is totally destroyed by
carbonate of magnesia.

5. Maguesic combines with mlp.&ur;’n‘ acid.  When
concentrated sulphuric acid is poured on pure mag-
nesia, a great degree of heat is produced ; and, when
the two Mgredients are perfectly pure, ignition even
ensuas.  * .

The combination’ of magnesia with sulphuric acid
affords a neutral salt, termed sulphate of maguesia.

. This salt forms small crystals, which have a cool bitter

taste, and dissolve readily in water. Itis decomposed
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By pure and earbonated alealis.  IF a solution jof
a pound of the salt in a pound of boiling water be
mixed suddenly with a seliulion of an equal. quantity
of carbonate of potash, in tlie same weight ol water,
a double decomposition ensucs, and the two fluids
instantly form a thick solid coagulum. This, when
well washed ‘with boiling waler, affords the carbonate
of magnesia.

The compounds of magnesia wll.ll other acids have "

no properties that render it necessary to describe them
in this place.
. Alumene, or dArgill.

Alunine may be obtained free from other earths, but

still combined with carbonic acid by precipitating a

solution of alum in water by the crystallized carbo-
. mate of putash. To secure its complete purification

from sulphuric acid, Guyton advises that the precipi-
tate be redissolved in nitric acid, that nitrate of harjtes

be cauhously added to the solution, till it no longer’

occasions milkiness, and that the alumine be afterwards
precipitated, or separated from the nitric acid by heat.
(Ann. de Chim. xxxii. 64.) .

2. Alumine'has the following quafities. 1t adheres to
the tongue; when moistened with water it forms a
cohesive mass; and, when heated to redness, it shrinks

considerably in bulk and becomes very hard. It dis-

solves s]owly in all acids. The only combination of
importance is that which it forms with the sulphuric
acid. :

3. With sulphuric and it affords sulphate of alwaine

or alum,
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Sulphate of alumine is distinguished by the following
characters.

A, 1t has a sweelishastringent taste. :

B. It dissolves in waler, 5 parts of which, at 60%,
take up one of the salt, but hot watér dissolves about
3ihs of its weight. -

€. This solution reddens vegetable blue colourss;
which proves the acid tobe in excess.

D. When mixed with a solution' of carbonate of
potash, an effervescence is produced by the uncom-
bined acid, which also prevents the first portions. of
aleali, that are added to a solufion of sulphate of
alumine, from occasioning any precipitate,

E. On a farther addition of aleali, the alumine is
precipitated.

F. Sulphate of alumine, when heated, swells ups
Joses its regular: form, and beeomes a dry spungy
_mass 3 but, adcording to Vauguelin, (37 Anmn. de
Chim: p.o1,) the whole of itsiacid cannot thus be ex-
pelled.

@G The combination of sulphuric acid with alumine:
is incapable of erystallizing without an admixtute of
sulphate of potash, which forms a conmstituent of: all
the alum ‘of commerce. - According b Vauquelin,
100 parts consist - of 49 dry sulphate of .alumine,
7 sulphate of potash, and 44 water.

It is decomposed by charcoal, which combines
with the oxvegen of the sulphuric acid, and leaves
the ‘sulphur attached to the alumine. = A combination
of alumine, sulphur, and cliarcoal, forms the pyre-
s of Howberg.  To prepare this, equal parts of
powdered alum and brown sugar are melted over the
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fire, and are kept stirring Gll reduced to dryness.  The
mixture is thex: to be finely powdered, and introduced
mnto a common phial; couted with clay, to which a
glass tube, open at cach ‘end, is luted, to allow the
escape of tie gasses that are produceds The phial
must then'be set in the fire, surronnded by sand, in a
crueible. - Gas will -issue from:the open end: of the
tube, and may be inflanicd by a lighted paper.  'When
this ceases lo escape, the crucible may be removed
from the fire, and a little moist clay pressed down
upon: the open end of the tub,  to prevent the access
of dir lo the contents: of the phial. :
The - pyrophorus thus formed is a black and very
light powder, which instantly. takes fire: when poured
outof the bottle into the air, and inflemes suddenly in
OXYgEenous gas. : i

Siler.

1. Siliceous earthy, cor silex, may be obtained toler-
ably pure from flints by the following process.  Procure
sonie ommon: gun-Hints, and calcine them ina erucible
inq red heat. By this treatment they will become.
brittle, and ‘easily reducible (o powder. ' Mix them,
when pulveriged, with three orifonr {imes their-weigi)t ;
of carbonate of potash, and let the misture be fused
ma strang: red heat, ina crucible. . We shall thus ob-
tain 2 compound of alcali and siliceous earth.  Dis-
solve this in walter, fltre the solution, and add to it
diluted sulphuric or muriatic acid. An immediate
precipitation will ensue, and, aslong as this continiies,
add fresh portions of acid.  Eet the precipitate subside,
pour off the liquor that fleats above it, and wash the
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sediment with hot water, till it comes off tasteless.
Then dry it.

2, Siliceous earth, as thus obtained, has the follow=
g qualities ¢ .

A, It is petfectly white and tasteless,

B. When mixed with waler it does not form a eo-
hesive mass like alamine, and bas a dry and harsh feel
te the fingers.

C. It is not acted on by any acid ‘except the
fluoric.

D. When prepared in the foregoing manner, and
very minutely divided, silex is taken ‘up by a sola-
tion of puré potash, TIn the:aggregated state of flints,
however, it is perfectly insoluble in this way, an ex-
cellent illustration of the principle laid down, Act, I.
No. 3. 2

E. When mixed with an equal weight of carbo-
nale of potash, and exposed to a strong heat in a
furnace, it forms a glass, insoluble in water, and iden-
tical in all jts ‘properties with the glass commonly
manufactured. It is owing td the siliceous earth
which it contains that glass is' decomposed by the
fluoric acid. Glass, however, has oceasionally other
ingredients besides the two that hav® been men-
tioted.

F.. With a larger ‘proportion of aleali, ay three or
four parts to one of silex, this earth affords a” com-
pound  called; by Dr Black, sificated aleali.” This
compound is soluble 'in water, and affords a good
example of the total change of the properties of hudies
by chemicalunion; for, in‘aseparate stalc, no stbstance

K2
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whatever is more difficult of solution than silex *,
*The  solution: of silicated aleali’ was formerly termed
Ligor sidiciion, “or ligior of flints. Acids- seize the
aleali, and precipitate the silex, which is even sepa-
rated h" mere ‘exposure to the atmi)&phen., in eonse-
quence of the absorption: of carix:mc acid by the
alcali, - .

Barytes:

. Barytes; ina pure form; has a sharp c:aust{c
m_a;ge changes vcgelablc blues to: green, ‘and sefves
as the intermedium between oil and waler.

2. It is readily dissolved by boiling water, and the
solution, on cooling, shioots into regulay erystals, which
have the form of flattened hexagonal prisms, having
two broad sides, with two intervening narrow. ones,
and terminated at each end by a gnadrangular pyra-
mid, #

3. These crystals are so soluble’as to be taken up,
when heated, merely by their own water of crystalli-
zation. Hence barytes, and strontites also, on the
same grounds, may, with equal, and perhaps greater,
propriety, be arranged among the alealis ; an arrange-
ment adopted &y Fourcroy in his Systéme. When ex=
posed to a stronger heat, they swell and foam, and
leave a dry white powder. At 602, an ounce of
water dissolves only 25 grains of the erystals.

4. Pure barytes has o very strong affinity for carbonic
acid. 5 g

* Oh the solubility of silex in warer, consult” Klnprath’s Con-
wibutions; p. 399, 490+
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A, Leta solution of pure barytes be exposed to the
air. It will soon acquire a pellicle, like lime water,
because barytes, when satorated ‘with carbonic acid,
is rendered intoluble,

B.. Blow, by means of a quill or glass tube, the air
from the lungs, through a solution of pure barytes.
It will instantly become milky.

C. With a ‘solution of pure barytes, mix a little
water impregnated with fixed' air. ‘The barytic solu-
tion will be immediately precipitated.

D. Barytes, combined with carbonicacid, is termcd.
carbonate of barytes: If this combination be found
m the earth, it is termed native carbonate of barytes,
it formed by chemical processes, artificial carbonate.

E. The carbonate of barytes is tasteless, insoluble
in waler, and does not change vegetable blues.

F. Carbonate of barytes is decomposed by ex
posure to an intense heat. Its carbonic acid is sepa-
rated, and we obtain the earth ina pure form, as de-
scribed, No. L.

G. Carbonate of barytes is decomposed by the
stronger acids, as the sulphuric, nitrie, and muriatic.
The. two last afford salts that dissolve readily in
water. :

5. With sulphuric acid, barytes forms the sulphats
of barytes.

A, To a aqutnon of pure barytes, add snlplmnc
.acid. A white precipitate will appear, which is the
sulphate of barytes.

B. The same compound is formed by adding sul-
phitric ‘acid to carbonate of barytes, or te a solution of
muriate or nitrate of barytes.

K3
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C. The sulphate of barytés is one of the most insols-
* ble substances ithat chemistey presents, requiring, for
solution, . 43000 times its. weight of waler.

D. Barytes has a stronger affinity than any other
body for sulphuric acid.

F. Owing to these properties, the solution of pure
barytes, and of the nitate and muriate of barytes,
are excellent and very sensible tests of sulphuric acid
and of all its combinations, Let a single drop of sul-
phuric acid fall into a wine quart of pure distilled water.
Oniadding a few drops of one of the foregoing
splutions of barytes, a precipitation will ensue.

F. Sulphate of barytes is decomposed by carbonate
of pofash. Beil the powdered sulphate witha solution
of twice or three limes its weight. of carbonate of
potash.  The carbonic acid will pass to the barytes,
and the sulphusicito'the potash.

3 4 Strantites *.

1. Strentites, in a slate of purity, hasa caustic taste,
clianges vegetable blucs to green, and unites oil with
waler. - s -

. 2. It dissolves very readily in boiling water, and the
solution, on gooling, shoots into regular crystals,
Fhese are thin quacrangular plates, sometimes square,.
oifeser parallelograms, not exceeding in length, and
not equalling in breadth, a quatter of an inch. OF

* % Luse this name after Dr Hope, who first establishied rhe pe-
culiar nature of this earth (though before suggested by Dr Craw-
ford), and who discovered its Very interésting prupertics in  srare
of Puritys s well asithose of barytes: (Sce his memoir in the
fousth vol, of Edlnhurgl\.'lrausacrluus-,) 2
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these crystals, one ounce of water at 60° takes up
only 25 grains. Wihen exposed to heat they undergo
the same changes as those of barytes.

3. 'Bure strontites strongly attracts carbonic acid.
This may be shown by experiments similar to: those:
on barytese Indeed the properties of this earth arc
so similar to those of barytes, that every thing which
hds been said of the latter will apply to strontites.

4. The characteristic distinctions between the two
etrths are derived from the diffcrent forms of the arys-
tals; and different solubility of the salts, afforded by their
‘union with the same acid. The salts,” with: base of
strontites, are always much more soluble than barytic
salts.  The salts of strontites have also the singular
property, when dissolved in alcchol, of tinging its
flame a deep binnd‘l_'ed colour.

The remaining earths (wiz. yitria, glucing, =irco=
nia, and agustina,) I omit, because they very seldom
occar, and are not likely to become the subjects of ex=
periment to the  chemical student:  They may be
found enumerated and deseribed in Mr l’arkluimu
Chemical Pocket-Book.

Art. XVIII. — Mectals in gengral.

The most interesting quality, general to all the
metals, is their relation to oxygen.

1. Some metals are oxydated merely by exposure to
atmosphemzl air, at the ordinary l.emperamre Such
are arsenic and manganese. .

2 Oﬂ:er melals are m.ydalazl by exposure to alr,«

“ but not without a considerable: ingrease of - their tem-
pcmlm Iron, zinc, copper,: tin, 8o, for exampley
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when made red-hot, Ipse thcic metallic brilligney,
and are converted into oxyds of different colours.

3. Other mietals are not oxydated, even by the
combined operation of ajr-and of an increased tem-
‘perature, suchare gold and platina.

4. But even these metals (and all others more rea-
dily) are oxydated by acids, Thus the nitro-muriatic
and oxygenated muriatic acids first oxydate gold, and
then dissolve the exyd,. Iron.is oxydated by dilute sul-
phuric acid, the ‘metal attracting oxygen from the
water, and the oxyd of iron, thus produced, is dis-
solved by the acid,

5. All metals that are oxydated by air undergo the
same change much more readily in oxygenous gas.

6. Some metals are oxydated by water, both at the
ordinary temperature of the air and in high tempera-
tures.  Thus iron-filings, moistened with water, be-
come oxyded, in consequence of its decomposition
and the vapour of water, passed over red-hot irom,
is rapidly decomposed, and the ivon gains 28 per cent
of oxygen. Other metals, as gold, silver, &c. are
not oxydated by water in any temperature.

7. All metals, in consequence of oxydation, ac-
quire weight. - This may be shown by keeping a given
weight of iron-wire red-hot, for some time, i the
bow! of a common tobacco-pipe, tuking care that
dust orashes do not fall into it. -

" B, Metals retain oxygen with different degrees of
force.: Soime ouyds (that of mercury for instance) are
teduced to a metallic state by heatonly ; but others (as
that of iron) require the addition of some substance
that attracts oxygen more strongly than the metal re-
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taing it. Thus, to reduce the oxyd of iron; charcoal
must be added. s

9. Metals' are precipitated from acids, by each
other, not-in the form of oxyds, as they are separated
by alcalis, but in a metallic form. Thus, when a
polished plate of iron is immersed in a solution of
sulphate of copper, the copper appcars an-the surface
of theiron ina state of metallic coating. In this case,
the iron attracts the oxygen from the copper; and, as
no metal is soluble inan acid, unless when combined
with oxygen, the copper is precipitated.

ArT. XIX.— Gold-

1. Gold'may be melted by a moderate red heat.

2, Pare gold is not oxyded by exposure to heat
with the access of air.

3. Itis not acted on by sulphurie, nifrie, or muriatic
acid, even at the boiling temperature.

4. It is dissolved, liowever, by nitro-muriatic acid,
and also’ by the exygenated muriatic acid. A thin
sheet of gold introduced into the latter acid, when in
a gaseous slate, takes fire and burns. |

5. The nitro-miuriate of gold gives a purple stain to
the skin, and is susceplible of crystallizasion,

6. Tt is decomposed by alcalis. A solution of pure
ammonia separates an oxyd of gold, and a portion of
ammonia, uniting with the oxyd, forms 2 c@mpnund
which detonates very loudly in a gentle heal; and is
termed fulninativg gold. It may be exploded by
laying a little on & shovel, and applying & very gcntlt:
heat over a fire.
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. 7. The solution of gold is also decomposed by cer-
tain combustible bedies, which attract the oxygen
from the gold and render it insoluble. (A) Into a
dilatorsilutionich gold %, Confain%i ina glass jar, put
a long narrow slip of ‘charcoal, and expuse the wholé
to the direct light of the sun. The gold will be re-
vived, and will appeas on the charcoal in a metallic
state, }:xhlb'ui.ng a very beautiful- appearance. The
same change ensues without light, if the solution be
exposed Lo a temperature of 212 °,

B. Moisten a piece of white taffeta ribband, with
the dilute solution of gold, and expose it to a current
of hydrogen gas from iron filings and dilute sulphuric
acid.. The gold will be reduced, and the ribband
‘will be gilt with the metal. By means of a camel’s
hair pencil, the gold may be so applied as Lo exhibit
regular figures, when reducad.

C. The same experiment may be repeated, substi-
tuting phosphorated hydrogen for common hydrogen
gas. ‘The reader, who wishesifor a detail of various
experiments of a ‘similar kind, may consult an Essay
on Combustion, by Mrs Fulhame; published by, John~
son, London, 1794, and also Count Rumford’s paper,
in the Phil. Trzns. 1798; p. 449,

8. When a sheet of tin is immersed in'a solution of
nitro-muriate of gald, the oxyd of gold is precipitated
of a purple colour; and, when scraped off and collected,
torms the purple: powder of Cassius, much employed

* The nito-muriate of gold, employed in these experiments,
shiould be previdusly evaporared to'deyness, in order to expel the.
superflisous acid; and afterward dissolved in distitled watcr,
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in ena.m‘cﬂing. The same precipitate is obtained by
mixing a solution of gold with a solution of tin ih mu-
riatic acid. .

9. Gold is precipitated from its solvent by ether, but
the oxyd of gold is instantly redissolved b) the ether,
and forms the ethereal solution of gold.

10. Sulphurets of alcalis unite with gold both in the
dry and humid way. To exhibit this, some ]Enf-guld
may be digested, with heat, ina solution of sulphuret
of polash.

Arx, XX, — Platina.

1. Platina is a white metal, resembling silver inl
calour, but greatly exceeding it, and indeed all other
metals, in specific gravity.

2. It is, of all metals, the most difficult of fusica.
It may be melted, however, by & blow-pipe, wilh the
aid of oxygenous gas;

4. It is not oxyded when exposed red-hot to the
air for a considerable length of time.

&, Tt dissolves in no acid, except the nitro-muriatic
and oxygenated muriatic acids.

5. These solutions are decomposed by alcalis, and
also by a solution of muriate of ammonts, which last
has no effect on solutions of gold.

ArTt. XXI — Silrer.
1. Silver, also, is a metal which is difficully exyded
By the concurrence of heat and air.
“2. It is acted on by sulphuric acid, which, yeher
assisted by heat, oxydates and partly dissolves it
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% 3. Nitric acid dissolves it ‘with a disengagement of
nitrous gas, and the solution, when evaporated, shoots
into regular erystals. 16 the silver be pure the solution
is colourless, otlierwise it has a green hue.

4. Muriatic acid ‘does not act on silver. Yet this
acid {akes silver from others. Thus when muriatic
acid is ‘added to nitrate of silver, a white curdy pre-
c;pltaie falls down in gréat abundance. This ‘precipi-
tate 1s dccomposed by l1gI]I. for, when exposed to the
direct tays of the sun, its colour becomes -gradually
darker. Tf fused by a gentle heat, it forms a semi-
transparent mass of the consistence of hom, calIed
luna cornea, of horn-silver. :

5. A solution of nitrate of silver stains animal sub-
stances a deep black: Hence it has been zpplied fo
the staining of human hair; but, when thus empluyecl
it should Be very much diluted, and used with great
caution, on account of its corrosive quality.

6. The sclution. of nitrale of silver, when evapo-
rated, forins regular: crystals.  These crystals fuse
when heated, and being poured, in this state, into
moulds, form the comimon lunar caustic, ¥

9. Nitate of silver is decomposed by other mefals.

Thus the auxﬂlLe of a plate of copper, to which a
Tittle of the solution is applicd, becomes plated over
with silver.  If a little mereury be poured into = bottle
filled with this solution, and the bottle be lt,ﬁ some
time undisturbed, the silver is precipitated in a beau-
tiful form, resembling the branches of a tree, which
has been termed A bm‘ Diane. (Scc Nicholson’s Che-
mistry, ‘page 219.) ; X
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8. Precipitate nitrate of silver by lime water, and
wash and dry the precipitate. Let this be afterward
put into a vessel of liquid ammonia. It will then
assume the form of a black powder, from which the
fluid is to be decanted, and the black substance left to
dry in the air. This is the celebrated compound
termed filminating silver, which detonates with the
gentlest heat, and even with the shightest friction.
When once prepared, no attempt ‘must be made to
enclose it in a bottle, and it must be left undisturbad in
the vessel in which it was dried. Great vaulion is
necessary in the preparation of this substance and
.in making experimentson it, It even‘explodes, when
moist, on the gentlest friction. 2

2, Silver is acted on by sulphurets of alealis and
by sulphurated hydrogen gas. Both these substances
blacken silver when exposed to their operation, and
the common tarnishing of silver has been traced toa
similar cause.

Arz. XXII. — Mercury.

1. Mercury, or quicksilver, is the only one of the
metals that retains a fluid form at the ordina.ry tempera-
ture of the atmosphere.

2. When its temperature is rednced to about 40°
Lelow xero of Fabt, it assumes a solid form. This is
a .degree of cold, however, that only occurs in higlt
northern latitudes : and in this country_quicksilver can
only be exhibited in a solid state by means of artificial
mixtures.  Sce page 105.

3. At about 600° of Faht, mercury boils and js
¢thanged into vapour. Hence it may be driven’over

7 L



€ e

by distillation, and may thus be purified, though not
accurately, from the admisture of other metals.

4. Mercury is: mot oxydated, when pure, at the

erdinary temperature of ‘the  atmesphere, but when
boiled for a considerable time in a glass vessel, withia
long narrow neck, it is converted into a reddish brown
oxyd.
. 5. Mercury is dissolved by hot sulpburic acid and
forms a white salt. ~ When this is washed with boiling’
water, a yellow substance is obtained called turbith
mineral. ;

6. Mercury is dissolved by nitric acid, and nitrous
gas s disengaged. The properties of the solution
vary accordingly as it is made with or without heat, the
mercury in the former case: being more highly charged
with oxygen. Wihen the nitrate of mercury is evapora-
ted to dryness:and made very hot, it is changed into a
brightred oxyd, whicl still contains a small partion of
freti e T

7. Mercury is the basis of a new fulminating com-
pound lately discovered by Mr E. Howard. To pre-
pare this powder, 100 grains (or o greater proportional
quantity not exceeding 500) are lo be dissolved, with
heat,’ n a mcasured ounce and half of nitric acid.
The ' solution: being poured cold upon two measured
ounces of alcehol, - previously introduced into any
‘tonvenient glass vessel, a moderate heat is to be ap-
plied till efiervescence is excited. A white fume
then begins to undulate on the surface of the liquor,
and the powder will be gradually precipitated on the
cessation of action and reaction, The precipitate is
10 be immediately collected on a filtre, well washed
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with distilled water, and cautiously dried in a heat
not exceeding that of a water-bath. The immediate
washing of the powder is material, becauseit is liable
to the reaction of the nitric acid and while any of that
dcid adheres to it, it is very subject. to the action of
light.  From 100 grains of mercury, about 120" or
130 of the powder are obtained. (See Phil. Trans,
1800, p.. 214.) This powder has the property of
detonating loudly in a gentle heat or by light fric.
tion.

The following curious Fact, respecting  the fn'iml-
nating mercury, we owe to Mr Accum. Four ounces
of this substance were placed, still wet, ona chalk-_
stone, and left in this situation, uncbserved, for three
months.  The product was found converted into a
brilliant black powder. On attempting toscollect it
into a'heap, and to separate it from the paper ‘which
bad been interposed, a globule of running mercary
was seen. On introducing the powder into a bottle,
and shaking it, heat was evolved, and the wiiole re-
duced to the metallic state.  Nich, Journ. 8vo. i. 299,
~ 8. Mercury is not dissolved by muriatie acid, but
may be brought into union with this acid by dnuMe
elective affinity.  Thus when sulphate of mercury and
muriate of soda, both well dried, are mixed and ex-
posed to heat, we obtain a combination of o-qd of
mercury and mauriatic acid.  This compound. is the -
corrosive sublimate of the shops. The same Compo-
nents, with a still farther, addition of mercury, consti-
tute an insoluble substance called calonel.

In calomel the oxyd of mereury contains about 10
per cent. of exygen, and the salt about 88 off the

L2
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f
oxyd and 12 .of muriatic acid. Corrosive sublimate,
in 100 parts, has 82 of an oxyd containing 15 per
cent. of oxygen. (Chenevix. Phil. Trans, 1801.)

9. The oxyds of mercury are’all reduced by heat
alone, without the addition of .any combustible sub-
stance, and afford oxygenous gas. Y .

10. Mercury dissolves gold, silver, tin, and many
other metals ; and, if these be combined with ‘it in
sufficient quantity, the mercury loses its fluidity and
forms an amalgam. A solid amalgain of lead and
another of bismuth, on admixture together, have the
singular property of instantly becoming fluid.

Arz. XXIII, — fron.

1. Iron is oxyded by the action of air, with the aid
of an inercased temperature; and gains about 28 per
cent. The oxyd, thus obtained, is black.

2. It is exyded also by water, both at the ordinary
temperature of the air and in a high temperature.  Iron
filings, moistened with water, aequire yust and become
oxyded, and the vapour of water gives up; its‘oxygen
to red-hot iron, the hydrogen being liberated in an une
combined state, see p. 5d. d

3. Iron is sttacked by mostacids. The sulphurie
acid, when concentrated, acts but feebly on iron svith-
out. the assistance of heat. But when diluted the
iron- is first oxyded by the decomposition of the water,
and this oxyd is dissolved by, the acid:  The solution,
when evaporated, gives: the sulphate of éron, which
has the following properties:

A. It forws regular-shaped crystals, of a green
colour, which have an astringént taste and dissolve
readily m water.
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B. From this combination an oxyd of ironis thrown
down by alcalis and by earths, varying in colour with
the kind and state of the precipitant.

C. When the iron, contained in this salt, is still
farther oxyded, the colour of the salt changes to red;
and, if the oxydation be carried still farther, the iron
becomes insoluble in sulphuric acid, affording an ex-
ample of a metal soluble only when oxyded to a cer-
tain degree.. Mere exposure to air is sufficient to
precipitate an oxyd of iron, and the effect is rapidly
produced by adding a little oxygenaled muriate of pot-
ash to a solution of the salt,

The different states of oxydation of iron, when
combined with sulpliuric and other acids, have been
discovered, by M. Proust, to be the foundation of
essential differenges in the cheracters of these salts.
According to this ingenious chemist, there exist two
varieties of sulphate of iron, the green and the red.
In the green sulphate, the iron contains.27 per cent.
of oxygen, in the red, 48. The green salt, when
pure, is soluble in aleohol; its solution is of a pale
green colour, it is not altered by the gallic acid,
and gives a white precipitate with prussiate of potash.
The red sulphate is soluble in alcoholand unerystal-
lizable, it forms a black precipitate with the gallic acid -
and 2 blue one aith prussistes. “The green sulphate
may be changed into the red by long exposure to the
air, by oxygenated muriatic acid, or by nitric acid.
The red sulphate may be changed into the green one!
by agitation in contact with sulphated hydrogen gas.
The common sulphate of itn is a wixture of these

YEIC T ¢
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two in Yarious proportions. (See Ann. de Chimie,
val. 23.)

D, The sulphate of iron is decomposed by heat
alone. When distilled in an earthen retort, the sul-
phuric acid passes over and an oxyd of iron remains
in the retort. y

4. Tron is acted on by the muriatic and nitric acids,
and by the last, when cencentrated, very violently, so'
that the acid undergoes a complete decomposition.
The compounds: thus obtained do not admit of being
crystallized, and, like the sulphate of iron, exist in
two different states, the green and the red, which vary
according to the degree of oxydation of the iron,
(Davy, 186).

5. Iron may be united, in the way of double clective
affivity, with the prussicacid *. Thyg, when prussiate
of potash and sulphate of iron, both in solution, are
mixed together, the prussic acid and oxyd of iron
quit their, former combinations and unite together.
The beautiful blue precipitate is prussiate of iron.

A. Prussiate of iron is nearly insoluble in water.

B. It is not soluble in acids. -

C. It is.decomposed by a red heat, the prussic acid
being destroyed and an oxyd of iron remaining.

D. It is decomposed by pure alcalis and earths,
which abstract the prussic acid and leave an oxyd of
iron. “Thus, when pure potash is digested with pnis—
siate of iron, its beautiful blue colour disuppears, and
we abtain a compound of potash and prussic acid, or
a prossiate of patash. ;

% Thisacid will be mentioned hereafter,
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In' Nichelson’s Journal (4to. iv. 30. 171.J I Fave
given an improved process for preparing the prussiate
of potash.  The following, afier trying various modes
of preparation, I find to afford the purest test.

(2) To a solution of potash, deprived of ils car-
bonic acid by quicklime, and heated nearly to the
boiling point, in an iron kettle, add, by degrees, pow-
dered Prussian blue till its colour ceases to be dis-
charged:  Filter the liquor and wash the sediment with
water till it ceases to extract any thing ; let the wash-
ings be all mixed together and placed in an ‘earthen
dislt in a sand-heat. When the solution has become
hot, add a little dilute sulphuric acid, and continue the
heat for about an hour. A copious precipitate will be
formed of Prussian blie. Let this be separated by
filtration, and assay a small quantity of the filtered
liquor in'a wine glass, with a little dilute sulphuric
acid. If an abundant production of Prussian blue
should still take place, fresh sulphuric acid must be
added to the whole liquor, which must again, with
this'addition, be expesed to heat, These filtrations
and additions of sulphuric acid must be repeated’as
long as any considerable quantity of prussian blue is
produced, but when this ceases the liquor may finally
be passed through a filtre.

(b) Prepare asolution of sulphateof copper inabout
four or six times its weight of warm water, and into
the solution (a) pourthis, ‘aslong as a reddish brown or
copper-colonred; sediment continues to appear. Wash
this sediment, which is a prussiate of copper, with re-
peated affusions of warm water, and, when these come
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off coloutless, lay the precipitate on a, linen filter to
drain, after which.it may be dried on a chalk-stone.

(¢) Powder the precipitate, when dry, and add i".
by degrees to a solution: of pure potash, prepared as
described, p. 43. The prussic acid will leave the
oxyd ‘of copper and pass to; the alcali, forming:a -
prussiate of potash as free from iron as it'can be ob-
tained.

(d) But, as the salt still contains sulphate of potash,
2 portion of this may be separated by gentle evapo.
ration, the sulphate crystallizing first. To the: liquor
remaining add a solution of harytes in warm ‘watep
(p- 112) as long asa white precipitate ehsues, observ-
ing not to add more after its cessation. The solution
of prussiate is now free, in a great measure, from
iron, and. entirely from sulphates; and, by gentle
evaporation,  will form, ‘on cooling, beautiful crys-
tals. A solution of these in cold water affords the:
purest prussiate of potash that can be prepared.

For the vegetable alealieither soda or ammonia'may
be substituted in the above process, if they be pre~
ferfed. : ¥

E. When the prossiate of potash s ‘mixed with
sulphate of ir8n, in which the metal is as litile oxyded
as possible, the prussiate of iron’ that is formed is of
a-white colour, but gradually beconves blie, as the iron,
by_ €Xposure to air, acquires more oxygen. (See
Proust’s Memoir; in Nicholson’s Journal.)

F. The effect of a sympathetic ink may be obtained
by wiiting with'a pen dipped.in a very dilute solution
of prussiate of potash, No eharacters will appear'till
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the ‘paperis moistened with sulphate ‘of iron, when
letters of'a Prussian blue colour will be apparent. The
experiment may be reversed, by writing with sulphate
of iron apd rendering the characters legible by prus-
siate of potash,

6. When sulphate of ironis mixed with an infusion
of galls, we obtain a black solution, which 1s'a néw
combination of oxyd of iron, with the gallic acid and
tan. - The gallate and tannate of iron are, therefore,
essential constituents of inks, the other ingredients of
which are chiefly added with the view of keeping these
suspended. :

In order that the iron may unite with the gallic acid
and tan, it must be combined with the sulphuric acid
in the state: of red oxyd, for the less oxydated iren,
in the green salt, doesnot form a black compound with
these substances. Iron filings, however, dissolve inan
infusion of galls with an extrication of hydrogen gas;
but the compound is mnot black till after expesure to
air, which oxydates the iron still farther. Thissolu~
tion, with a sufficient quantity of gum, forms an excel-
Lent ink, i ;

On the same principle may be explained the effect
of metallic iron in destroying the colour ofink.  When
ink is digested witl: iron filings, and frequently shaken,
its colour decays; and it also becomes colourless after
having a stream of sulphuretted hydrogen: gas passed
through'it, * In-both these cases the oxyd of iren is
partly deoxydated.  Characters written with ivk, after
this treatment, are at first illegible, but become black
as the iron acquires oxygen from the air.
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. A. Write upon paper with an infusion of galls.
The characters will not be legible till a solution of sul-
phate of iron isapplied. This experiment may be re-
versed like the preceding one, No. 5, F.

B. The combination of iron, forming ink, is de-
stroyed by pure and carbonaled alcalis.  Apply & s0-.
Iution of aleali to characters written with common ink.
The blackness will disappear and the characters will
become brown, an oxyd of iron only remaining on the

per. :

Alcalis, added cautiously to liquid ink, precipitate
the black combination, but an cxcess redissolves the
precipitate.

C. Chavacters which have been thus defaced may
again be rendered legible by an infusion of galls.

D. Ink is decomposed by most acids, which sepa-
rate the oxyd of iron from the gallic acid in conse-
quence of a stronger affinity. Hence ink-stains are
removed by dilufe muriatic acid and by some vege-
table acids.  Hence, also, if to a saturated solution of
sulphate of iran there be added an excess of acid, the 3
precipitate no longer ‘appears on adding infusion of
galls. ! A

When a mixture of ink is heated with nitric acid,
the yellow oxalate of iron is formed, and is precipitated
on adding pure ammonia; . 4

E. Ink is decomposed by age, partly in conse-
quence of tlie farther oxydation of the iron, and partly,
perhaps, in consequence of the decay, or escape, of
the acid of galls. Hence ink-stains degenerate into
iron-moulds, and these last are immediately produced
on an inked spot of linen when washed with soap;
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because the alcali of the soap abstracts the galli¢ acid
and leaves only an oxyd of iron. 3

F. Ink is decomposed by oxygenated muriatic acid,
which destroys the gallic acid, and the resulting mu-
riatic acid dissolves the oxyd of iron. 4

As all writing inks, into the composition of which
iron enters, are liable to decay by time, and to be de-
stroyed by various agents, an ink has been propdsed
by Mr Close, the basis of which is similar te that of
printing ink. . Take oil of lavender 200 grains, gum
copal in powder 25 grains, and lamp-black from 2% to
3 grains. With the aid of a gentle heat dissolve the
copal in the oil of lavender, in asmall vial; and then
mix the lamp-black with the solution, on a marble slab
ar oflier smooth sirface. . After a repose of some hours
the ink must be shaken before use, or stirred with an
iron wire, and, if too thick, must be diluted with.a
little 0il of lavender; (See Nicholson’s Journal, svo.
. 145.) i =

7. Iron is dissolved by water impregnated with car-
bonicacid: A few iron filings, when added to a bottle
of agiated water, and occasionally shaken up, ippreg-
nate the water with this metal.. The solution is de-
composed by boiling, and in a less dogres by esposure
1o air. - i ;

§. Iron combines with sulphur. (A) A paste of
aen filings; sulphur, and water, if in-sufficient quan-
tity, will burst into flame.  (B) A mixture: of one pact
of iron filings and three parts of sulpbur, accurately

“ mixed, and melted in a glass fube, at the moment of
union exhibit a brilliant combustion. (€} This sul-
phutet of iron, when moistened, rapidly decomposes
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_oxygenous gas. (D) When diluted sulphuric or mu-
riatic acid is poured on.it, we ebtain sulphurated hydro-

gen gas.
Anz. XXIV. — Copper.

1. Copper is oxydated by air. This may be shown
by heating one end of a polished bar of copper, which
will exhibit various shades of colour, according to the
force of the heat, 3

2. Copper does not decompose water, even with the
assistance of heat.

3. It combines with strong sulphuric acid, in a boil- !
ing heat, and affords a blue salt ealled sulphate of cop- °
per. (A) Sulphate of copper is a regularly crystal-
lized salt, easily dissolved by water. (B) The solu-
tion is decomposed by pure and carbonated alcalis.
The former, howeVer, redissolve the precipitate.
Thus, on adding pure liquid ammonia to a solution of
sulphate of copper, a precipitate appears, which, on a
farther addition of the alcali, is redissolyed and affards
@ beautiful bright blue solution. (C) The sulphate of
<opper is decomposed by iron. In a solution of this
salt immerse a polished plate of iron. The iron will
300n acquire @ covering of copper in a metallic state,

4. Copper dissolves readily in nitric acid, with adis-
engagement of nitrous gas. The salt resulling from
this combination has the singular property of detona-
ting with tim.  See page 6, B.

5. Copper is soluble in muriatic acid, with the aid
of heat.

6. When corroded by vinegar it forms verdi-
Erise.
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7. Copper combines with sulphuc. < A mixture of
theee parts of copper filings and onc-pact of sulplu.u.
when melted in a glags tube, exhibits a comhustum
more brilliant. than that of iron and salphur.

Art, XXV. — Leed.

1. Lead, when melied and exposed to' the action of
the air, becomes covered with a pellicle of oxyd. By
long-continued exposure to heat it i converted into
oxyds of different colours. "Fhis oxydation it is dif-
ficult to exhibit on a small scale. The oxyds of lead
may, therefore, be examined as they are found in the
shops, inthe states of minium, or red lead 5 massicot ;
and litharge..

2. The oxyds of lead give up' their oxygen on the
application of ‘heat: . Witen ‘distilled  in an earthen
retort, they afford | oxygenous ¥gas; and - still more
readily when distilled wyith the solpburic acidy

3. Of all the acids the nitric acts most strongly on
lead, nitrous gas being disengaged during the solution,
4. The muriatic and: sulphuric acids . decompouc
pitrate of lead, and form difficulily soluble munate
and-sulphate. 3

5. Theoxyds of lead decompose mhriate of soda.
Mix two parts of finely-powdered red lead  with oié of
common salt, and: lorm e wliole into' a paste with
water, adding | morg, occasionally, as the mixtlire be-
comes dry. The aleali will ‘be' disengdged, and:the
muriatic acid will unite withithe oxyd of lead: * Wash
off the aleali, dey.the white  mass, and fuse it"in' a
crucible. - It, wilk( form ‘the pigment called mineral or

patent yellow. 3
M
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6. Lead, when exposed to the vapour of vinegar,
is slowly corroded into a white oxyd, or rather car-
Bonate.  This, when dissolved indistilled vinegar and
crystallized,; forms: acetite of lead, or sugar of lead.
This acelite of lead, and indeed all the soluble salts
of lead, are decomposed by sulphurated hydrogen
gas. Hence characters, written with acetite of lead,
“ become lcgih[z: o expuswie Lo sulphurated hydro-
gen gas. =

Art. XXVI. — Tin.

The properties of tin must be examined in the state
of block tin what is commonly known by the name
of tin being nothing more than iron plates with a thin
covering of this metal.

1. Tin melts on’the application of a moderate heat;
by:‘a long continu; of which it is converted into a
grey powder: This powder, when mixed with plms
glass; forms o white.enamel,

2: Tin is not! exyded by exposure: to air: Wlﬂﬂ‘hé
concurrence of moisture, a pm[_'uerty which is the f
dation of its use in covenng iran.

3. Tin is disselved by all the three mineral amdsu'-

4. Tin mag be brought to ‘combine with the oxyge-
nated muriatic.acid by first forming' itinto amalgam
with mercury, triturating this with an equal weight of
oxygehated muriate of mercary, and distilling < the
mixture.  The result is a liguid which emits dense
white firmes; when exposed to the air, and was formerly

. termed the liming liquor of Libaviug.
5. Solutions of tin have the properly of precipitating

the colouring matter of \clielables, a property which
will be noticed hereatter,
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Anra. XXV, — Zine.

1. Zinc is melted by a very gentle heat.

2. Tt is rapidly oxyded by atmospherical air.  'When
thrown into a red hot crucible it burns with « bright
light, and a white oxyd sublimes.

4. It dissolves readily inall the mineral acids. With
diluted sulphuric acid it affords the purest hydrogen gas
thit can be abtained. The salt, when evaporated,
shoots into regular crystals, called sulphate of zne.

4, It detonates, when mixed with powdered nitre,
and projected into a red hot erucible. -

ArT, XXVIIT. — Bismuth.

1. The proper solvent for bismuth is the nitric
acid. ‘

2. From this solution a white oxyd is precipitated
by the mere addition of water. This oxyd, even
when well washed, still contains a portion_ of acid.
It forms the pigment called flake white.

8. This oxyd of bismuth is blackened by sulphurated
hydrogen gas.

4. Bismuth forms a companent of the fusible mixture
of metals discovered by Sir Tsaac Newton. Melt

- together in a crucible eight parts of bismuth, five of
lead, and three of tin; or three of bismuth, one of
lead, and five of tin. The result is a componnd which
will be found to melt in a'heat less than that of beiling

_ water, and which will even fuse under the surface of
‘hot water.

M 2
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1. Arsenic;as it'is to be found' in*the “ shops, ocdurs
inlthé ‘siate- of a white 'oxyd, from which' the’ metal
may “be obtained by the following process. Mix twa
parts of the white oxyd-with ohc part of black fux *,
arid putthem'into a-crueible.  Tnvert, ‘over this, ano-
ther crucible, lute’ the' two together witha little clay
sinchsand, ‘and apply a red heac to the-loweréne: . The
arsenicawill be reduced, and will be found lining ‘the -
inside fofsthe supper: crucible, in - form - of metallxc
brilliancy.

2, Arsenic is oxyded by mere exposire to the
air. - It soon becomes tarnished, and loses its metallic
lustre. L

3. It is volatile. 'When. laid on a heated iron, it
evaporates in the form of a white smoke, and emits a
strong smell of garlic.

4. Ttis acted on by all acids.

5. 1t gives a white stain to capper. Leta".httleﬁf
the metallic arsenic be put hetween two small plates of
copper; bind these dosefy together, by iron wir f
Heat them 1 in, a fire. “The inside of the copper. pln&;
will be stained white by the arsenic.

‘6. The white oxyd of arsenic’is soluble in water,
which dissolves about & of its weight.

7. The oxyd is soluble inmost acids.

8. The oxyd of arsenic, by repeated distillation
with nitric acid ‘to dr,ness, 18 converted 11110 an acid

“*¥BIack i ¢ s formed by detorating, in 4 ctudible; bne part bf
nitre with two of cream of tartar. ‘
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termed arsenic acid, or acid of arsenic: andalso by
oxygenated muriatic acid,

-9. The oxyd of arsenic, when mixed with powder-
ed. mb'e, and detonated in a red hot erucible, aftordsa
salt consisting of arsenicacid and potash, and termed
-arseniate of potash.

10. Oxyd of arsenic combines with fixed alcalis,
.both in the dry and humid ways.

11..It iis decomposed, when distilled with sulphur,
sulphureous acid being disengaged, and a bright red
compound of arsenic and sulphur remaining, termed
realzar.  When water, saturated with sulphurated hy-
dragen gass, isadded to the'solution of arsenic, No. 65
a yellow preclputate is produced.

12. ‘A beautiful green colour, termed, frnm its in-
ventor, Scheele’s green, is obtained by adding a solu-
tion of oxyd of arsenic inaleali to a solution of sul-

phate of ‘copper.. {See Scheele’s Chemical Essdys.)
Agt. XXX, — dntimony. .

- 1. Antimony, as.it is found in the shops, is.a com=
pound of the metal with sulphur From this, the
metal may be obtained by frst roasting off the sulphur,
and then fusing the oxyd with black ﬁuv.'

2. Melallic antimony:is of & s:lvcry white co]ou.r,
very brittle, and of a plated or scaly texture.

5. Anlimonyis easily fused ; and, when the fire is
strongly urged, the antimony, if in a close wvessel,
may be volatilized,

4. It is: oxyded by the concurrent actlon of heat
and air. .

M 3
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! 5. “Amtimony s+ solublei i all: aids. +“When there: _

gulus is pulverized and distilledswith’ tevice itsivwelght

of oxygenated-muriate:6F mercary, a‘compound. comes

“over,into“ithe  receiver, 2of roxygennted muriatic acid

-anid-antimony, ‘formetly ‘termed, from its*thick -oon-
sistence, butter of antimony. From this, -a white-oxyd
6f-antimeny s -precipitated by 'the mere raffusion of

water, which was: formefly <ealled “Algaroth’s | pow-

«der. "This powder,*by -solution in the 'acidulous tar-
+rite -of ~potash, affords -a ‘tartar | ometic ‘of | certain
efficacy.

6. If the -erude ~sulpburet - of -antimony ' be boiled
avith -solatien ~6f- pure ~potash, - the -solution; ;on cool-
ing, deposits a substanee +formerly ‘termed ‘Kermes
-mineral. ; :

cArT. XXXI. —Manganese. 3

‘1. (Manganese ‘never <oceurs “in a ‘meétallic states
the black substance, known by that name, being a
compound of manganese, with a 'large proportion of
oxygen. ‘The metdl iis «obtained by ‘mixing this
“oxyd, Hinely powdered], »withpitch, making it into a
ball, candputting « this into:a  crucible, “with powtered
<harcoal, % of an inch thick onithessides, and Ziof-an
inch (deep at'the'bottom. “The empty=spaceiisithen to
be filled with powdered « ¢harcoal, ‘a rcover iis ‘to e
duted Jon, and rthe cerucible iexposetl, ffor<one thour, to
ithesstrongest heatithat canlbelraiset].

2. This metal is of a dusky white reolour, mmd
thrightandeshining vin /its Hracture. When exposed to
the air, it soon crumbles into a blackish brown powder,
in consequence of its oxyilation.
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3. {Fhetmetal 1is ssolublein aeids, but most feadily

in the nitrous. It is precipitated by alcalis -in ithe
formoof arwhiterpowder. '
4. e blaek owyd cof ruanganese gives uptils “oxy-
~gen: wwhen ‘distilled =dlonie /in @ iretoit, or sstill mure
‘readily anid rabundantly if “istilled swith ‘2 imixture of
sulphuric acid. ¢

5. It gives up its oxygen tor muriatic acid. (See
page 85.)

6. The black oxyd contains too much oxygen to dis-
solve in nitric acid 5 but when toa portion of this acid,
in ‘contact with the oxyd, = little sugar is added, and
heat is applied, the oxyd is dissolved. @

4. "The black oxtyd of manganese imparts to'borate
of soda, when melted with it, a viclet colour. When
this is effected ‘by the blow-pipe, the colour may be
destroyed by the interior. flame, and again reproduced
by the exterior one, or bya small (partidle of nile.
See Klaproth, p. 243, a. ]

5. When powtered manganese and nitre are
mixed together, and thrown into a red hot crucible,
fhe nitric acid is decomposed, and we oblain a
compound of ‘highly-oxydated manganese with/potash.
This compound  has the singular propetty of exhibit-
“ing different colours, according o the quantity of
water that is added to it. A small-quaitity, gives a
green solution, a farther addition changes it to a Blae,
more still to purple, and a still larger quantity to a
’beautifil ‘deep purple. This phenomenon is well
deseribed in Klaproth, p. 240, a. Hence this has
becn termed: the chameleon mineral.  This property
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is ‘destroyed by a wery small ‘quantity of sulphurct of
potash.

9. The rose-colour of solutions of manganese, in sul-
phuric ‘and phospheric -acids, is destroyed by expo-
sure to rthe light of the sun, and restored when re-
anoved into. darkness.  This effect depends on the
deoxydation of the metal by the sun’s rays.

A, XXXII.— Cobalt.

1. Cobalt may be purchased, in a metallic form, at
a price lower than-that of pure silver, under Lhe name
of regulus of cobalt.

2. Cobalt becomes tarnished by exposure to air, bt_l.t
is not easily oxydated, to any extent, by the - aclion
of heat and air combined. Its property of influencing
the magnet, Mr Chenevix suspects, is owing to a
small admixture of iron.

3. Its best solyents are the nitric and nitro-muria«
tic acids 5 and the splutions Lave the sigular” pros
peity of forming sympathetic inks. Characters, wirit-
ten with these solutions, are illegible when cold ; But,
when a gentle heat is applied, they assume s.heau i
ful blue or green colour®., This experiment is ren-
dered more amusing, by dawing the tunk agg
branches of a tree in the ordinary manner, and
tracing the leaves with a solution of cobalt, The
tree appears leafless, till the paper is healed, when it
suddenly becomes covered with beanuful foliage.

* For some ingenious speculations on the cause of these phe-
. momeny, onsult Mr Harchett's paper on the ‘Carkachian molyh- ¥
dite of lead. Fhil. Trans, 1796,
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4. Oxid of cobalt is precipitated by carbonated
alealis from  the nitric solution;«at first of a peach-
flower colour, and afterwards of a lilag hue.
~ 5. Oxalic acid throws down, from solutions of ¢a-

‘balt, ;a rose-coloured: precipitate.

~ 6. Cobalt, when oxyded, forms zaffre, which has
the .property -of giving a deep blue ‘colour to glass.
Cobalt is not acidifiable,  (Darracq, in Nicholson’s
Journ. Svo..i. 304.) ] X

The rarer and newly discovered metals, molybde-
nite, uranite, tellurite, chrome, columbium, &ec. 4
omit ; because, owing to their dearness and scarcity,
they are ‘not dikelyto -become subjécts'of experiment
to the chemical student.

Aoy, XXX TH. = Niokel,
1. To obiain'nickel in‘a ‘stafe of “piitity, the’metdl
sually sold under that nmame ‘must be dissolved ‘in

“dilated nittic “acid ; e’ solutibn, evdporated to dry-

ness, and the dry mass must again, for three ‘or 'folir
Himes, ‘be alternately’dissolved in the acid and boiled
fo dryness. “After the last evaporation, the mass must
‘Be dissolved 'in: 2 solition <of pure “ammonia, ‘which
has been proved, by its oceasioning no? precipitdticn
from muriate ot linte, to contain no carbonicacid. The
solution: is mext to be evaporated to dryness; dnd,
after being well mixed with twice or thrice its weigit

of black ‘flux, ‘is 1o be exposed to “a violent leat'ina  ~

crucible for ‘half or three-quarters'of an hour.
9, 'Nickel is not'magnetic; for, ‘when this propefty
is exhibited by it, a contamination of iron is glways
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present. (Chenevix, in Nicholsons Journal, 4to. 'm.l. v.
P 289.) & Pt
3. Tt is soluble in nitric, ‘sulphuric, and muriatic,
acids ; and all its solutions have a beautiful ‘green

colour. f

4, From the solutions, prussiate of potash throws
down a sea-green precipitate. f

5. Tincture of galls produces no change in 'these ‘so-
lations.

6. The solution ‘does not deposit its ‘metal either
on, polished iron ‘or zinc when immersed in it. (See.
Klaproth’s Analytical Essays, p. 483.) %

Arz, XXXIV, — Vegetable Substances,
1. Vegetable Extract.

This may be obtained by evaporating the express-
ed juices of recent vegetables, or their infusions or
decoctions. It has the following properties :

A. It is cohesive, of a’ brownish colour, and. ge-
nerally of a bitterish taste. %

B. It issoluble in cold water, but much more
readily inhot. Hence the decactions ef certain |
stances (Peruvian bark for example) hecome tu
on cooling. . :

C. It absorbs moisture fronr the atmosphere.,

D. 1Itis soluble in alcohol and in alcalis, but not
in acids,

E. When to its solution in water _oxypenated
muriatic acid is added, a precipitate is thrown down,
which is not soluble by the same agents as the original
extract. 1

F. Extract is precipitated also by muriate of tin.
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G, It is not precipitated by tan.”
“’ 2. Mucilage.

This substance, in a dry state, is commonly known
by the name of gum. Gum arabic may be employed
as an example.
= A. Itis brittle, dry, and insipid.

B. It forms a viscid solution with water.

C. It is notdissolved by alcohol
- D.  Its solution in water is precipitated by Gou-
lard’s extract of lead.

Beside this, there is another kind of mucilage
termed viseid mucilage, found in etiolated and young
plants, and in the sap of trees, of which it forms a
considerable part. It may be. obtained by boiling the
marshmallow or quince-seeds in water. Its solution
s more ropy than that of the gum mucilage, and it e
hggomg.s sour by exposure to the air.

3 3. Sugar and Oxalic Acid.
‘ :"Su’gu: is soluble in water, but less readily in

" 9, Sugar, on the application of heat, swells and
foams, and a black coal is left,
3. When heated with nitric acid, it is acidified.
To six ounces of nitric acid, in a stoppered retort, to
which a large receiver is luted,‘ add, 5}' degrees,
oiie ounce “of lump sugar coarsely powdered. A
gentle heat may be applied during the solution.
Nitrous gas will be disengaged in great abundance.
When the whole of the sugar is dissolved, distil off
a part of the acid. The remaining liquor will form
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regular crystals, which must be again dissolved in
water and crystallized.  Tay this second crop of
crystals on blotting paper to dry. They have th
following properties.

A. They are readily soluble in water.

B. They have all‘the properties of “an acid. ¥

C. They are changed into a coal by a red heat.

D. They combine with alealis and form  neutral
salts.

E. This acid has the property of forming- an in-
soluble compound' with lime. Into a glassof lime -
-water let fall a drop or two of solution ofracid’ of
sugar. A white precipitate will immediately {fall
to “the bottom of the vessel. The oxalic acid'even
separates lime from its' combination with' other acids.
Hence a precipitation ensues on dropping oxalic acid
into a solution of sulphate or muriate of lime.

&, Native Vegetable Acids and Acidula,

_ Native vegetable acids are such as are, found, ready
formed, in plants or their fruits, and requize ]
pressure and other simple processes for (heir
traction. ¢ X f
A. Citric Acid. This exists, in an uncombined sfate,
in the juice of lemons and of limes, or loosely com-
bined with mucilage and extractive malter. It may
be obtained, in a pure state, by saturating lemon_juice
~with powdered chalk. A white precipitate. will fall
down, composed of citric acid and lime. To this,
sulphuric acid, very much diluted, is to be added
The sulphuric acid will seize the lime and set the citric




acid at liberty j and, when the solution is evaporated
sufficiently low, the ulnc acid will sheot into regular

. crystals.

“This acid is readily soluble: in water, and may be
applied to all the purposes for which fresh lemons
are used,

B. Gallic Acid. This acid exists in the gall-nuf,
along with tan and other substances. It may be ob-
tained by exposing an infusion of galls in water to the
air. A mouldy pellicle will form on the surface of
the infusion; and, after some mionths exposure, small
yellow crystals will appear on the inside of the vessel,
These crytals must be dissolved in alcohol, to: separate
them from other substances, and the solution évapo-
rated to dryness.

It may also be obtained by sublimation. Pounded
galls are to be put into a refort and heat ﬂpplled The

5 gallw acid will rise and be condensed in the neck of

the retort in a solid form. ‘This process is recom-
Deyeux as preferable to any ether.
gallic acid requires 24 limes its weight of cold

L

~waler for solution, or three parts of boiling water.

hol, when cold, dissolves one fourth, or an equal

“‘W’nghi when heated. These solution? redden the

“infusion of litmus, and strike a deep black with so]ulmm
of iron*. "

The ga'[!ic acid may also be separated from' the
infusion ‘of galls by adding muriate of tin till the
precipitate ceases to appear. This prf,cipit'ate may lie
reserved for.the experiments deladui under the article

# Sec thearticle Jroz

N g
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-
Tan. From the remaining solution the superabundant.
oxyd of tin must be precipitated by sulphuretied | e
drogen gas, and the clear Ilquol, on evaporation, jmﬂ%
crystals of gallic acid. ;
‘From one ounce of gaﬂe according to Ha.ussmﬁ
about three drachms of gallic acid may be obtained
In Nicholson’s 8vo. Journal, vol. i>'p. 236, a wve
simple process for obtaining gallicacidis pmposﬂi by M.
Fiedler. Boil an ounce of powdered galls; in 16 ounces
of water down to 8, and strain the de(.uulon_ Pre-
cipitate also 2 ounces of alum, dissolved in water, with
a sufficient quantity of carbonate of potash, and, aftér
having washed the precipitate extremely well, add it
to the decoction, and digest the mixture for 24 hours, *
chaking frequently. The alumine combines with, |
and carries down, both the tan and extract; and the
Ailtered solution )'l.e’!fb, by gen[le evaporatmn, ooy mls
of gallic acid.
C. Malic Aeid. This acid exists in the
apples, gooseherries, and of some other fiiil
found mixed with the citric and occasiol
others. Tt may be obtained by evaI;or:ih'ng:
nearly to dryness, and then adding alcohol, w
dissolves the acids amd leaves the mucilage. Toif
solution of citric and malic acids in alcokol cha
be added to saturation, and the prccipﬂate o
washed with boiling water, which takes up the malate
of lime and leaves the citrate. The wlution of the
malate of lime may then be decompogcd by 5u1—
phuric acid,
The malic acid cannot be crystallized, and, in
general, forms deliquescent salts.
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D, Tartarcous deid and its Combinations.
+  This acid may be obtained fram common cream
of tartar, by dissolving: it in boiling water, and adding
T chalk as long as any effervescence ensues. An inso-
" luble tartrite of lime falls down, which may be decoms
posed, like the citrate of lime, By sulphuric acid.
On evaporating the solution, regular erystals are ob-
Stained.
This acid is readily soluble in water. It combines
with alcalis,  'When potash is exactly saturated with
it a neutral salt is obtained, which dissolves very readily
in water; but, on a still farther addition of acid, we
obtain a salt which requires 20 parts of water for
solution. This last is identical with common cream
of tariar, which is a taririte of potash, with a con-
siderable excess of acid, and hence has been termed
* the acidulous tartrite of potash. By adding to this
p;n;uch aleali as will saturate the excess of acid, it
becomes easily soluble ; and, by again rendering the
acid suRenbundant it is again rendered insoluble.
_ Bengoic Acid. This may be obtained from a
i iﬂ;\a!a.nce termed gum benjamin, by sublimation. It
" exists in a solid form, and may 13 puocured at the
‘&gnu’ shops under the name of flowers of ben-

These flowers have manifestly acid pro-

perties.

F. The oxalic acid js also found native in the juice
of sorrel, forming a salt with excess of acid, or an
acidulum,
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i 5. Fived Oils. S

i. These ‘oils are obtained, by pressure, from
certain vegetables, as the olive, the almond, lin=
seed, &c.

2. As thus obtained they are generally found coms=
bined with mucilage.

3. They do not combine with water or with
alcohol.

4. They unite with alcalis and form soap.

.5, Their properties are changed by boiling with
metallic oxyds, those of lead for E\amplc. The mu-
cilage unites with the, oxyd, which probably gives up
a portion of ‘1ts oxygen o the oil, and the oil is ren-
| dered :Irying,' and. fit for the use of the painter. -

6. Folatile or Essential Oils,

1. These oils have a penetrating smell an
taste.

2. They are volatilized by a gentle lieat. A

3. They are soluble in alcohol. y

4. They d¢ not unite with water. With the inte
vention of a little sugar, however, they are combinable,
in smaH proportion, with water, .

- When niliic acid is poured upon thes mls_,

e:pccaa]ly if it has been previously mixed with one
fifth or one sixth of sulphuric atid, the mixsture bursts
ouf ln'.O a Vlfl]Enl flame, TI"IS expe l'lmt,[lt rcqulrc:
caution,, as the inflamed oil s apt to be scattered
about.
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6. Several of them detonate, whent rubbed with
oxygenated muriate of potash, and take fire when
poured into oxygenated muriatic acid gas.

- 7. Essential oils are thickened by long exposure
£o aur,

Camphor resembles the essential oils in many pro-
perties, bat is not inflamed by nitric acid, which eon-
verts it into an acid distinguished by peculiar properties,
and termed the camphoric acid.

7. Resins.

Resins are the inspissated juices of certain plants
and are obtained, generally, by wounding their bark.
* Gum copal, or lac, may be takeén as an example.

1. They are dry, brittle, and inflammable

2. They dissolve readily in alcohol and essential oils,
but not in water. From their solution 'in alcohol they
é}fﬁ’ﬁfe_cipitated by water.

4, They arc the basis of cementsand varnishes, and
iefly used in medicine.

fum resins are resing mixed with extractive matter,
and are soluble partly in alcohol and partly in water.

3 8. Farina, or Fecula.

Common starch may be taken as an example of
farina, It will be found to have the fillowing
r;lualities : S

1. Tt is not soluble in water, unless when heated
{0 160° ; and if the temperature be ratsed'to 180° the
solution congulates, :

N 3
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2. Like sugar, it is converted, by the activn of thi
nitric acid, into oxalic acid. fvee

3. When distilled alone, it yields, an-acid termed
the pyromucous.  This has heen lately. shown' to' be
identical with vinegar. ; SR

4. Farina forms a considerable part of Wwheat and
other flour, and of the potatoe. It may, be obtained.
separate by washing with water.

5. It becomes sour syhen cxposed in a'moist state
to the air.

9. Glulen.

1. Gluten may be obtained from wheat flonr, by
kneading it info dough with water, and washing off -
from this all the farina, by repeated affusions of water,
working it at the same time with the fingers. C

2. It.is elastic, and, when drawn out, recovers itself
something like the elastic gum. When strongly I_;ga@d :
it shrinks, and, if distilled in a retort, unlike other
vegetable substances, it yields ammonia, !

3. When exposed moist to the atmosphere
1ot turn sour, but putrefies like animal matter, :

4. Ttis solublé in pure alcalis, and precipitable
acids. ¢ &

10. Elastic Gum, or Croutchione.

1. This substance is inflammalle.

2. It is insoluble in waler,

3. It is imperfectly dissolved by spirit of turpentine.

4. Its only solvent is ether, and, when employed for
this purpose, the ether should be previously washed,

i i«
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This may be done by shaking itin a bottle half filled
with water and half with ether. “The bottle is next
tobe held inverted, and the water, which is the heaviest,
stffered toescape.  In this way about-half the ether
il’s; lost, and the remainder is considerably stronger
‘than before. This solution may be so applied as to
\form hollow tubszs! )

11. Tl Woody Filre. -

1. This forms the basis of all wood, and is more
_abundant in proportion as the weod is harder.

2, It is insoluble in waler.

9. When exposed to heat it affords a peculiar acid
called the pyroligneous, which has been lalely proved
“identical with the acetous. In the retort a black sub-
stance.remains, which is charcoal,

12. Colouring Matter.

colouring maiter exists in vegetables, combined
various other pringiples; and, according to the
g ‘of the substance with which it is combined, it is
ﬁb}b by different menstrua. It has an afnity, for
alumine and for-oxyd of tin, in cansequence of which
these solutions precipitate infusions of the colouring
principle in waler- f
u?‘-‘-’l_ 'I;'D a decoction, of madder in water add a so-
lution of sulphate of alumine. The alumine will com-
bine with the colonring matter, and will forma coloured
precipitate, orlake. .
9. To the same decoction adda little of the nitro-
imuriate of tin. . Theoxyd of tin will ‘detach’ the
. Jouring matter; and will form an insoluble preaipitates .
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3. Similar experiments, may be made on an in-
fusion of cochineal, which, though an animal pm-
duclion, owes its colouring matler, remolely, m a
wvegetable.

4. On.this principle, of its altraction for mlonrmg
matter, depends the use of alem in dying, its basis
serving as an intermedium between the cloth and the

colouring principle.

13. Tan, or the Tunning Principle:

Tan may . be obtained bv‘;i any of the following
Pprocesses :

A. Into a strong infusion of nut-galls pour the mu-
riate of tin, till the yellowish precipitate, which falls
doivn abundantly, ceases to appear.  Wash the pre-
cipitate with a small quantity of distilled water, and
afterwards add a sufficient quantity of warm water for
its solution.  From this solution the oxyd of tin is
precipitated bya stream of sulphuretted hydrogen gas;
and the tannin, which remains dissolved, may be P‘rp—
cured by evaporation.

B. Intoa saturated infusion of galls pour a ntnzxted,
solution of carbonate of potash. The yellowish white
precipitate, after being washed with a small quantity
of water, affords the tan.

C. Into a similar infusion pour sulphuric or muriatic
acid. A precipitate will form, which must be redis-
solved in water, and the excess of sulphuric acid satu-
rated by carbonate of potash. - When a farlher addition
is made of the alcali, the tan falls down, and must be
purified by washing with a small quantity of water,



(G Er) -

It has been lately discovered that the terra japonica
{which is {o be met with, under this name, in the drug-
gists” shops) consists almost entirely of tan.

I'an has the following properties :

1. When evaporated to dryness it forms a brown
friable mass, which has much resemblance in its frac-
ture to aloes, a sharp bitter taste, and is soluble in hot
water, but still more readily in alcohol.

9. From this watery solution all acids -precipi-
tate tan.

3. The watery solution, poured inte ouc of glue,
(inspissated animal jelly,) converts it immediately into
a coagulum, which has the elastic properties of the
gluten.of wheat.

4. Green salphate of iron effects no change in the
solution’ of tan, but the red sulphate oceasions a dark
bluish precipitate. This precipitate differs from gallate
af iron in being decomposed by acids, the tn being

“thus separated. An excess of the red sulphate redis-

he precipitate, ‘and affords'a black or dark blue
liguor. By umion with tan the red sulphate is deox-
ydated, the salt becoming the green salplate, and the
oygen passing to the lan.’ Tan may also be oxyge-
nized by passing streams of oxygenizedsmuriatic acid
tﬂiﬁu’gh its solution in water.

14. Wax.

1. Wax is readily fusible and inflammable.

2. Yellow was is bleached by oxygenated muri-
atic acid.

5, Wasx is soluble in-alcalis.



Resulis of the Decomposition of Vegetables.

Vinous fermentation. — The phenomena and recult
of this process should be accurately examined 5 which
may be done with the aid of an apparatus similar te
that described in Lavoisier's Elements, past 3.

The properties of alcohol may be exhibited by those.
of the spirit of wine generally found in the shops. Or
the spirit inay be converted into alcohol by adding to
it dry carbonate of potash, as long as this is rendered
moist by the spiit, and afterwards distilling off the
alcohol with a very gentle heat. -

1. Alcohol is considerably lighter than water:,

2. It unites r.he:m.r.al.ly with water, and caloric is
evolved during the combination. A contraction of bulk
also ensues.  Hence a pint of water and a pint of al-
cohol, after admixture and when perfectly cold, are
found ta gecupy a less bulk than two pints, 4

3. It is inflammable. Daring its. cumbushun car-
bonic acid is generated, with a quantity of water, ex-
ceedmg in weight the original weight of the dk_‘DhUL
An ingenious apparatus proving this is figured in La-
voisier’s Elements, plate IX. fig. 5.

4. Alcolol is the best solvent of resins and es-
sential oils.

5. By distillation with such acids as readily give up
‘their oxygen alcohol is changed mto ether. Thus
equal parts of snlphuric acid and of alcohal, mixed
together very cautiously, by addmg small portions of
acid repeatedly to the alcoliol, give, on distillation,
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the liquor termed ether, It may be formed also by
means of the nitric or uxygenated muriatic acids.

Lither. v

| 1. ‘Ether is extremely light, its specific gravity being
even considerably less'than that of alcohol.

2, Tt is not miscible with water, and, when thesetwo
fluids are shaken together, the ether, on standing, always
rises to the surface. !

3. Tt is extremely volatile. A few drops evaporate,
dlmost mstantly, from the palm of the hand.

4, During its evaporation a considerable degree of
<old 45 produced. This may be shown by moistening
repeatedly the bulb of a thermometer with ether and
exposing it to the air.  See also Art. II. No. 12.

5. Ether, at the temperature of 104°, exists in. the
f a gas: This may be shown by flling 2 jar

siatelof 4 g > 2
with water of this tempesature, and inverling it in a

vessel oi the same.  Then introduce a littleiether, by
means of a small glass tube closed at one end. The

ether will tise to the top of the jar, and, in its ascent,

will be changed into gas.

" 6. Liher is changed into gas by diinishing fhe
weight of the atmosphere:. Into a glass tube, about
six inches long and half an inch diameter, pul a tea-
spoanful of ether, and fill up the tube with water.
Then, pressing the thumb on the open end of the tube,
place it, imverted, in a jar of water. Letthe whole
be set under the receiver of an air-pump and the ait
exhatsted. The ether will be changed iuto gas, which
will expel the water entirely from the tube,  On read-
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ZIST OF
ELEMENTARY BOOKS
oW

S CHEMISTRY

Tus following “list comprehends a selection’ of 'a
few clementary works on chemistey, which are suf~
ficient for the purpose of the general reader., T have .
offered the catalogue: of ‘a 'complete. chemical Tibrary
would lLave: occapied too moch room, and perhaps
would not have been of much utility.

1. Layoisier’s Elements of Chemistry, 8vo.
2. ———— Works, from the French, by Henry,
I vol., 8vo..and a pamphlet. -
Chaptal’s Elements of ‘Chemistry, 3 vol. sva:
Nicholson’s First I’rmﬂ[\m: af mistry, Svo.
- Chemical Dictionary, 2 vol. 4to.
Thomson’s Trasnslativn of Fourcroy’s Chemistry,
3 wvol. Bvo.
7. Gren’s Principles of Chemistry, 2 vol. Svo.
8. La Grange's Manual of Chemistry, 2 vol. Svo.
9, Pearson’s Chemical Nomenclature, second edi-
tion, 4lo.
" 10. Parkinson’s Cliemical Pocket book. ::
‘11. Nicholson’s Ph.lmnplnca.l Journal, published
monthly.
“12. Philosophical Magatzine, published mond\iy.
15. A System of Chemistry, by Thomas TFhom-
son, M:D. 4 vol. Svo.
14. Elements of Chemistry, by I. Murray, 2 vol. vo.
15. Rematks on Chemical Nomencluture, by R, Che= -
nevis, Lsq. F.R.S. &ec.
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To the above may be added alarge work, lately

- published, in France, by M. Fourcroy; and which Mr

Nicholson is now translating. It will be entitled © A
System of Chemical Knowledge,” and vul] extend te
10 volumes 8vo,

OF J. JOHNSON,
No. 72, -
ST PAUL'S CHURCHYARD, LONDON,
may be had

THE FOLLOWING WORKS,
By Thomas Henry, F.R.8. &c.
1. An Account of a Method of preserving Water

at Seaj 8vo, pamphlet, 2s.
2. Experiments and Observations on the following

-subjects :

1. On the preparation, calci- | 4. On various absorbents as pro=
nation, and medicinal use, of moting or retarding putre-
Magnesia. faction.

2. On the solvent qualities of 5- On the comparatiye antisep-
calcined Magnesia. tic powers of Vegetable

3. On the varicty in the Sul- Infusions prepared with
* vent powers of Quick-lime, Lime, &u. >
when used in dificrent quan- | 6. On the ‘swectening proper-
tities. ties of Fixed Air.

8vo. price 2s. 6d.
3. Essays Physical and Chemical, by M. Layoisier,
translated from the French, 8vo. 7s.
4. Essays on the Effects produced by various Pro-
€esses, on Almonphenc Air, with a particular View o
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an Investigation of the Constilution of Acids, trans-
lated from the French of Lavoisier, 8vo. 2s. 6d.

N. B. The two foregoing works afford an historical
view of the progress of pneumatic chemistry ; and a
full and very interesting development of those accu-
rate and admirably-conceived experiments of M. La-
voisier, which serve as the basis of the reformed sys-
tem of chemical science.

5. Memioirs of Albert de Haller, 12mo. 3s.

IN THE PRESS,
And will be published in Mancn or Aerrv, 1803,

A HISTORY
or ThE
ORIGIN, PROGRESS, AND PRESENT STATE,

oF

ANIMAL CHEMISTRY"

To which is added,

A CHEMICAL INVESTIGATION OF SEVERAL OF THE
FUNCTIONS OF ANIMAL LIFE.

W. B. Johnson, M.B.
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DES_CRIPTIGN AND PRICES
1 OF THE

PORT‘ABLE CHEMICAL CHESTS,

'J_:em_m; &y Williams Henryy and J:fnf by kive at his Laboratery,
in Manchertir,

No.'1 AJargr. dmlhh. ma.hogany chest, with folding
doers, ccu!:'lmmg ninety-ane. strong. square bottles,
with ground stoppers, filled with tests, &c. and so-
armanged that the labels may be seen at one view:; to-

" gethier with five draywers, in which are various articles
of upparatus ; accurate scales, decimal weights, im-
proved blow-pipe aiid spoon, complete, - . 20 guineas:

No.2. An upright cliest, box shaped, intended
chiefly as a travelling companion, holding thirty-six
bottles, with a dinsver eontnmmg asticles and appara-
tus, as in the two fmegomg ONes, e T gui!wa.r

N.B. Any one of the foregoing
either ‘with or without the ‘scales aud -pipe
sold’ without scales and \me:ghls, 16 shillings may be
deducted from the foregoing prices, and 11 for ‘the
Llow-pipe and gfivon. 1

The tests are all prepared with the most scrupulous
allention to decusacy 5 and supplies may be. qhwuqd,\r |
by purchasers of the chesls when the stack they'con 7
tain is exhausted. :

Lelters, conlaining orders: for the chests, which will
- be sent, carefully packed, to any .part of Great Bri-
tain, to be post paid, and a remittance of the value
will be expected before the chest i delivered to the
carrier.










