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PREFACE.

No. 11, Compton Street, Soho.

T HE following pages are intended
to exhibit a summary view of the ge-
neral nature of chemical re-agents or
tests, with the effects ard phenomena
which are produced by the action of
these bodies—the particular wuses to
which they may be applied in the
various pursuils t‘i'lf-t‘.'ftfﬂliﬂﬂf science—

and the art of applying them s iccess-
Sully.



v PREFACE.

Lo accomplish this object, I have
in the first place stated the character-
istee: powers of each individual test,
and have afterwar-.s proceeded, to il-
lustrate ils attributes, and peculiar
mode of aclion, by a series of experi-
ments, sufficiently striking to interest
the mind, and imprint its generalities

on the memory.

In selecting the illustrative proofs,
I have chosen such experiments only.
as are easy to be performed, and the
exhibition of which requires no other
agents, than a mere collection of the

chemical tests enumerated in the trea-

tise, in addition to a few articles of
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commerce, whick may readily be pro-

cured.,

I have given a list of «ll those sub
stances for which there exist any ap
propriule lests, wilth direct references
to the manner inwhich those subslances

may individually be delected.

And I have also pointed oul the pre-
cautions necessary lo be observed, lo
guard agwinst deceidful  appearances
that may occur under cevtain cireum-
stances, and withoul wlhich precantions,

chemical lests are of liltle wldlily.

In juct, I huve not only endeavourey
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to render this treatise useful to the
young chemast, but it has also been my
aim to give it such a popular form, as
to place the subject on which it treats
within the reach, even of those, who
are unacquainted with the principles

of chemical science.

The student in particular, will it
ts presumed, readily comprehend the
signals by which the chemist steers ; he
will find no difficulty in applying che-
mical re-agents to original investiga-
tions, whilst at the same time, he will
become enabled to perform a series of
amusing and instructive experiments,

well calculated toillustrate tne chemical
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affinities of different bodies, and the
mosl important changes of which they
are susceplible in thew reciprocal ac-
tion—rie will thus become aequainled
wilh the Laes that govern the composi-
tion and decomposition of bodics, and
wilh the practical processes by which
the counstituent parts of compound

bodies are discovered,

FREDRICK ACCUM

LONDON, 1816.
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——— PHOSPHORIC,

TESTS—Sub-Nitrate of Mercury, 75,
77—Super-Acetate of Lead,

112.

——— SULPHURIC,

TESTS—Barytic water, 191—Muriate
of' Barytes, 196—Acetate of
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Barytes, 200—Nilrate of Ba-
ryles, 203 —Super-Acetate of
Lead, 112—Sub-Nitrate of
Mercury, 75.

ACID URIC,
TEST—Nitric acid, 50

ALBUMEN,

TESTS—Oxy-Muriate of Mercury, 69
Muriate ,of gold, 131—Sub-
Munaie cof Tin, 157.

ALCALIES 1N GENERAL,

TESTS—Tincture of Cabbage, 28— Tinc-
ture of Turmeric, 34 —Turme-
ic paper, 34—Liimus paper
reddened by an acid, 23—
Oxy-Munate ef Mercury, 69
—Tincture of Brazil woad, 30
—Brazil wood paper, 30,

ALUMINE,
TEST—Nitrate of Cobalt, 109, 111.

AMMONIA,

TESTS—Muriatic acid. 55—0xy-Mu-
riatc of Mercury, 71—Sub-
Nitrate of Mercury, 75.



LXXIY LIST OF SUBSTANCES.

ANTIMONY,

TESTS—Liquid Sulphuretted hydrogen,
142,

ARSENIC,

TESTS—Sub-Nitrate of Silver, 80—
Liquid Sulphuretted bydrogen,
142 -Sulphaie of Copper, 136
—Sulphate of Copper and
Anmmonia, 154.

AZOTE coMBINED,

TEST—Nitric acid 49,

BARYTES,

TESTS—Sulphuric acid, 40 — Snl-
phates in general

BORACIC ACID,

TEST—Supcr-acetate of Lead, 114.

CARBONATES 1IN GENERAL,
TEST—Sulphauric acid, 40.
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CARBONATED avrcaLiEs,

TESTS—Litmus paper reddened with
an acid, 22—Tincture of Brazil
wood, 30—Tincture of Cab-
bage, 20—Muriate of Lime,
138.

CARBONATED EArTHS, WITH EXCESS

or CarBoNic Acip,

TESTS—Precipitation by boiling and
evaporation, either wholly or
partially, 11 — Tincture of
Brazil wood, 30— Litmus
paper reddened by an aecid,
22.

COBALT,

TEST—Forms by fusion a blue glass
with borax, 240.

COPPER,

TESTS—Liquid Ammonia, 160—Car-
bonate of Ammonia, 210—po-
lished Zinc, 220—Iron, 227.



IXXV] LIST OF SUBSTANCES.

CORROSIVE SUBLIMATE,

TEST—Zinc and Gold arranged as a
Galvanic circle, 225.

FLUATS,
TEST—Sulphuric acid, 42.

GELATINE anNimal,
TEST—Tan, 107.

GLUTEN,
TEST—Acetic acid, 63.

GOLD,

TESTS—Green Sulphate of iron, 130—
Sub-Muriate of Tin, 156—Tin,
227.

HYDRO-SULPHURETS IN GENERAL,

TEST—See Sulphuretted, Hydrogen
Gas.

IODINE,
TEST—Starch, 306.

it e o ol o R i
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IRON IN GENERAL,

TESTS—Tincture of Galls, 147—Prus-
siate of Potash, 175—Succi-
nate of Ammonia, 204,

IRON pissoLvep 1N CarBoNIc AcIp,

TESTS—Precipitation, by boiling and
evaporation, 151, 178,

LEAD,

TESTS—Muriatic acid, 54—Liquid sul-
phuretted hydrogen, 142 —
Sulphate of soda, or of potash,
208—Zinc, 220.

LLIME 1N GENERAL,

TESTS—Liquid carbonic acid —
Air from the lungs, 100—
Oxalic acid, 64—Oxalate of
ammonia, 170.

LIME pissoLveEp By CARBONIC AcID,

TESTS—Tincture of litmus, 8—Lit-
mus paper reddened by vine-
gar, 22—Tincture of Brazil
wood, 30—Oxalic acid, 64—
Oxalate of ammonia, ' 170—
Precipitation on boiling, 11.



xxxvi LIST OF SUBSTANCES.

MAGNESIA,

TESTS—Phosphate of soda, 96—Li-
quid ammonia, 162,

MAGNESIA pissoLvep BY CARBONIC
Acip, '

TEST—Precipitation partially on boil-
ing liquid ammonia, 162.

MANGANESE,

TESTS—Muriatic acid, 55—yields a
violet coloured glass when
fused with borax, 240.

MERCURY IN GENERAL,

TEST—Qalvanic circle of Gold and
Zinc, 225.

MURIATES IN GENERAL,

TESTS—Nitrate of Silver, 79—Acetate
of Silver, 92-—Sulphate of Sil-
ver, 94—Sub-Nitrate of Mer-
eury, 75— Super-Acetate of
Lead, 112.

P L S
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MUCOUS,
TEST—Sub-Acetate of Lead, 121,

NITRATES 1IN GENERAL,
TEST—Sulphuric acid, 42.

NITROGEN,
TEST—Nitric acid, 49.
NICKEL,
TEST—Ammonia, and Zinc, 161.

OXYGEN GASS 1§ MINERAL WATERS,
TEST—Green Sulphate of Iron, 131,

OXY-MURIATE OF MERCURY,
TEST—Lime water, 98—Zinc with

Gold, 225.

PLATINA,

TEST—Muriate of Ammonia, 65—
Sub-Muriate of Tin, 156.

PALLADIUM,
TEST—Prussiate of Mercury, 188,



xl LIST OF SUBSTANCES.

POTASH AND 1Ts SALINE COMPOUNDS,

TEST—Muriate of Platina, 128—
Tartareous acid, 58—Acetatle
of Barytes, 201, with the
sulphate,—and acetate of Sil-
ver, 92, with the Muriates,

SILVER,

TEST—Muriatic acid, 54—all the
muriates,

STARCH,
TEST—Iodine, 206—Nitric acid, 48.

STEEL,
TEST— Nitric acid, 50.

SULPHATES 1IN GENERAL,

TEST—Barytic water, 191—Muriate
of Barytes, 196—Nitrate Ba-
rytes, 203—Acetate Barytes
200—Super-Acetate of Lead,
112—Alcohol, 211.
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SULPHURETS aAND SULPHURETTED
HYDROGEXN GASS,
TEST—Silver leaf, 231—Quicksilver,
231 —Nitrade of Silver, 80—
Super-acetaw of Lead, 114—
Arsenious acid, 133 —=Foeted
odour—Tincture of Litmus, 8.

TAN,

TEST—Animal Jelly, 107.
TELLURIUM,

TEST—Tincture of Galls, 150.
TIN,

TEST—Sub-Muriate of Gold, 134—

Muriate of Platina, 128.

ZINC,

TEST—Liquid Ammonia, 162.
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A

PRACTICAL ESSAY,

Nc. &c.

DEFINITION AND GENERAL NA-
TURE OF CHEMICAL TESTS.

Cuemicar Tests, or Re-agents, are called
those substances, which when apphed to other
bodies, the nature, or composition of which
are unknown, quickly act upon them, and
produce such changes as are suthiciently strik-
mg to the senses, and from which the quality
or nature of the unknown body may be in-
ferred.
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As the chemical afiinities of bodics towards
each other are various, the constituent parts
of compound bodies may be easily disen-
gaged by other substances; and it i1s upon
this consideration that the action of all the
Re-agents or tests employed by chemistry in
its analysis 1s founded. For the great object
of acquiring a knowledge of the chemical
nature of bodies consists in separating their
component parts ; but this is seldom practical
without, at the same time, uniting them to
another body, and it 1s this that leads to the
object in view, namely, the knowledge of the
composition of the substance under examina-
tion. It is thus that Re-agents frequently act.
The test combines with some principle of the
body with which 1t i1s brought mto contact;
and a compound arises, whose characters at
once mdicate to us, the nature of the princi-
ple which has entered mito combination,
because the combinations of the principal
Re-agents with various bases are well known.
Sometimes the Re-agent displaces from the
body under examination, certain constituent
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parts or principles only ; which m that state
may be examined more accurately, and with
less trouble, because nsulated and disenoaged
from their combinations.

It likewise frequently happens, that the
Re-agent made use of) 1s itself decomposed,
which circumstance renders the phenomena
and the products more complicated; but we
are enabled Jom the characters of these pro-
ducts, and thew actions upon other bodies, to
form a judgment of the component parts of
the body ana'vsed. Tlus lust fact was little
attended to by the anctent chemsts ; and this
i1s one of the principal defects of their la-
bours; because they referred many of those
phenomena, to the bodies which thev sub-
mitted to their analysis, which in reahty arose
only from the decomposttion of the Re-
agents employed m their operations,

Most of the tests employed i the pro-
cesses of 1'.,‘|1|t':1‘:1i.1-itr_'l.'jI mdicate the component
parts of bodies, by occasioning either a pre-
(,‘..lp:ll:.tlt', a sensible c¢loudmess, a |_'||:Lngc of
colour, an effervescence, or such other altera-

B2
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tions of properties as experience has proved
denote the presence or absence of certain
bodies.

[t may be readily conceived, that a vast
variety of substances, provided their chemical
actions be well established, may serve as Re-
agents or tests, and that even no uumpﬂund
15 useless to a skilful chemist in his analytical
operations.  But by long search and expe-
rience we have learnt to make a choice of
some particular bodies only, the effects of
which are rapid, and the application of which
requires no skill, and to these bodies the
name of Re-agents or tests, has been given
by mutual consent.

There are, however, two circumstances
which render it necessary that the substances
used as tests should be applied with care
and circumspection; one 1s, that the same
body used as a Re-agent, frequently produces
a similar apparent effect, on two, three, or
more different matters contained i the com-
pound to which it is presented; the other,
that one Re-agent may produce several of

P r— e
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those effects with one and the same sub-
stance. Both these mconveniencies may be
remedied, bv cmployving and comparing the
effecis of several of the Re-agents, and by
assisting then action by other agencies cal-
culated to render the results unequivocal.
This mode of proceeding, the only one, that
can vender the use of chemical tests much
more certam and advantageous, therefore sup-
poses thot we do not precisely fix certain
specific tests, for certain specific substances
“uader all eircumstances, and that we take the
facts we ave 1w search of, from the umted
cffects, produced by the summary action of
several tests, applied under different eircum-
stances, as will be pomted out i the sequel.

The application and importance of the
substunces made use of, as Re-agents, was
first pomnied out by the illustrious Boyle, It
had long before been known indeed, that the
blue colour of the x'inh_‘t ﬂrnu-r, was red-
dened by Hlll]}lllll‘il' :1{_'id:, lenon jw;:'ﬂ, ang
vinegar ; but this philosopher proved that the
reddening property belonged to all acids, aud



6 A PRACTICAL ESSAY

that it was a leading property which charae-
terises this class of bodies. He was also
the first who observed that alcalies render
the blue colour of vegetables, green, which
he mstances m the juice of the flowers of
the blue-bell, and the blue lns. He men-
tions the effect of volatile alcali or ammo-
nia, i producing a blue transparent fluid,
with solutions of copper, and he relates that
the colour of rose leaves 1s destroyed by the
fumes of burnmg sulphur or sulphurous acid;
but heightened by sulphuric acid. That
water tinged red with DBrazil wood, becomes
yellow by acids, and that alcalies restore the
original colour of the tincture : that silver 1s
precipitated from its solutions by common
salt and sulphuric acid, and that the precipi-
tate 1s blackened on exposure to the rays
of the sun, or the mere light of day. That
sulphate of mercury acquires a yellow colour
by the affusion of boiling water ; that quick-
silver dissolved in nitric acid, occasions an
orange coloured precipitate with fixed alca-
lies, and that metals and metallic solutions
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become blackened by sulphurets of all kinds.
He also points out the effects of lme water,
and acetate of lead, as tests for varlous
bodies, and he describes the compounds which
they produce.

Soon afterwards, namely, in the year 1663,
M. Duclos employed tineture of galls, sul-
phate of iron, and tincture of litmus, as Re-
agents in the analysis of some mieral waters
of France ; and made some useful entical re-
mill‘k.‘i 1] 1'.]!:3 f_julliull colour uin'-u to silver hj.r‘
sulphureous waters and on other Re-agzents
which had begun to be emploved, and recom-
mended by Dovle.

[n 1685 DBoyle again gave some uew in-
structtons for usie the tests which he had
pointed out n the vear 1663, and he stronely
recommended his froning liguor (hydro-sul-
phuret of ammonia,) as a test useful m the
analysis of mineral waters ; as well as solutions
of sea salt, sal ammoniac, nitrie acid, muriatic
acid, and ammonia, which he extolled as de-
serving the notice of the chemist.  And from

that period chemical re-agents were employed,
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but the conclusions drawn from their effects
were long maccurate, and erroueous,

The list of chemical Re-agents, however,
has been greatly augmented by the labours of
modern chemists, and we are particularly in-
debted to Bergman, Scheele, Kirwan, and
Westrumb, for the knowledge of the par-
ticular actions of numerons Re-agents, and
the modes of applymg them with success in
the multifarious researches of chemical sci-
ence.

The following are the most essential tests
now made use of in chemistry.

LIST OF CHEMICAL TESTS.

——

I. TINCTURE OF LITMUS.

This test 1s employed for detecting the
presence of uncombined acids, by which it
becomes changed to red; its natural colour
being a dark blue, mclinmg to purple. If
the redness vanishes by suffering the fluid to
stand exposed to the open air, or when con-

P .
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centrated by boiling, and re-appears by a
{fresh addition of a portion of the fluid, we
' then are sure that the acid is either carbonie

racid gas, or sulphuretted hydrogen eas

&
= 3

a
‘substance which, in this, as well as n cvery
cother case performs the function of an acid.
1If the redness is produced by carbonic acid
1gas, the fluid becomes immediately turbid by
'the admixture of Barytic water, and a preci-
| pitate falls down which is soluble with effer-
1vescence in pure dilute muriatic or nitric acid.
But if the redness is owing to su'pluretted
thydrogen gas, no precipitate tukes place,
:and this forms a decisive criterion to distin-
i guish the action of carbonic acid gas upon
itmus, from that of sulphuretted hydrogen
igas. Besides, a fluid containing sulphurettea
thydrogen gas, even when the portion of the
jgas 1 very small, always exhales a strong
ifeetid odour, resembling that of putrid eggs.
‘A drop of uitrate of silver, super-acetate of
|lead, or muriate of bismuth, render it instantly

[black, but no such effect is produced with
earbonic acid gas,
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If the reddened tincture of litmus does
not become blue again, after it has suffered
to stand exposed to the free contact of air,
or better, when it has been concentrated by
boiling to about one half of its original bulk,
we are then sure that the redness 1s occa-
sioned by a fixed acid, the nature of which
may be ascertained by other tests; as will be
pomted out hereafter.

EXPERIMENT I

Into a test tube® half filled with distilled
water, let fall a drop or two of tincture of
litmus; the blue colour of the tincture will

not be zltered.

* Test tubes uve called glass tubes, three or four
inches long, and from £ inch to § of an inch in diame-
ter, closed and rounded off at one end, and open at the
other, with a rim a little turned over, to pour liguids
out from thew conveniently, They are useful for ob-
gerving (he changes of colour, and the phenomena pre-
duced by the action of chemiecal tests, as well as for
dissolving solids, precipiiating solutions, &c. A series

T B ———
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EXPERIMENT II.

Add to a wine-glass full of distilled water
nmpregnated with carbonic acid gas, (for the
tmode of preparmg this water, see ndex, or
|t!ake common seltzer water of commerce,) a
|ssmall quantity of tincture of litmus, its co-
Hour will become changed to red.  Put the
pwater mto one of the evaporating basins con-
ttained in the chest, place the basin on the
ering over the lamp-furnace, and evaporate it
ihhj' the heat of the spuit-lamp, to about one-
fithird or one-half of itsbulk. The tincture will,
(cduring this process, recover its original blue
ceolour, becanse the carbonic acid gas be-
Ii-‘tﬂl"(:ﬂ volatthzed and the litmus is left be-

Wind i 1ts natural state.

wof these tubes are usially kept in the Laboratory, ar-

rranged in a wooden stand ; and are of great utility to
tthe clici: ! | PO,

They will bear heat without
lr2racking,

S



p o A PRACTICAL RS3AY

EXPERIMENT IIL

'T'o show the extreme sensibility of this test,
with regard to carbonic acid; let a few
ounces of distilled water be tinged slightly
blue, by tincture of litmus, and blow through
the coloured water, the breath from the lungs,
by means of a quill or tobacco-pipe, dipping
mto the fluid. The bubbles of air expired,
whilst passing through the water, will speedi-
ly produce the reddening effect; though the
quantity of carbonic acid gas contained n
the air breathed out from the lungs, does
amount only to 8 or 8! per cent. If the water
thus reddened be boiled, i1ts original blue
colour will re-appear, as i the before men-
tioned experiment.

EXPERIMENT 1IV.

Let fall into a test tube half filled with
distilled water, a drop of lemon juice, vi-
negar, or any of the acids contained in the
chest, and add to the mixture a few drops of




ON CHEMICAL TESTS. i3

ttincture of litmus ; the tincture will mstantly
/Ibecome changed to red ; boil this fluid as be-
(fore directed, and its colour will not vanish,
'but remain permanent, because the redness

118 owing to a fixed acid.

EXPERIMENT V.

Addeto the same quantity of distilled water,

a gramn of alum, salt of sorrel, or cremor
tartar ; no change will take place; but if a
few drops of tincture of litmus be added,
' the fluid instantly becomes red ; because these

salts contain a portion of a free or uncom-
bined acid.

EXPERIMENT VL

Impregnate distilled water with sulphu-
retted hydrogen gas, (see index the article
sulphuretted hydrogen) and add to half a
wine glass full of it, a little tineture of htmus.
The fluid will exhibit a red colour; boil the
reddened tincture, and it will be seen that it
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first looses its colour, or nearly so; but a
contnuing the heat, the fluid will become
blue agan ; because the sulphuretted hydro-
gen gas 1s now volatilized.

EXPERIMENT VIL

To contrast the aetion of sulphuretted hy-
drogen gas, with that of carbonic acid gas,
upon tincture of ‘litmus, provide two test
tubes contaming dilute tincture of litmus red-
dened by carbonic acid, and two other tubes
half filled with the same tincture, reddened
with sulphuretted hydrogen gas. Drop mto
one of the first tubes, containing the carbonic
acid water, a little barytic water, which im-
mediately will produce a cloudmess, which
again disappears by the addition of dilute
uitric acid ; and m the other tube contaning
the same tincture, letfall afew drops of nitrate
of silver, which will produce no effect. This
bemg done, drop barytic water also into one
of the tubes containing the tincture of litmus
reddened by sulphuretted hydrogen gas, no

s allt o il
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(precipitate will follow, and if nitrate of silver
;‘.bu dropt into the other tube, a black precipi-
tate will instantly be produced.

[tisoften better, particularly in the examina-
't tion of mineral waters, not to content ourselves
swith adding a few drops of the test, to «
csmall quantity of the hquid, but te treat the
(mineral water with the Re-agents in the large
way; by so domg we are enabled to observe
‘tthe phenomena, which the test produces more
distinctly, whilst at the same tume when a
|precipitate 1s produced, as 1s frequently the
( case, we obtain of 1t, a quantity more conve-
“nient for extending our examination.

The following method of employmg tme-
[ ture of itmus n the analysis of mineral wafers,
a1s reeommended by Dr. Philips Wilson, m
(This analysis of the malvern waters: 1t shows
‘'the superionity of the application of chemi-
(1 cal tests m the large, where ever the nature of
' the subject will admit of it.
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EXPERIMENT VIIL

Let two glass basins of the same size with
cyhndrical sides and flat bottoms, of at least
four inches diameter and three inches high
(finger glasses, such as are used at table,) be
placed on a sheet of white paper, and another
sheet of white paper placed behind them,
and let the observer stand between the glasses
and the side from which the hght comes, that
he may receive the incident light reflected
from behind and below the glasses, Let one
of the basins be filled to about one or two
inches i heighth with the water or liquid 1n
which we suspect the presence of an acid,
and let the same quantity of distilled water
be put into the other glass basin, and to each
let the same number of drops of tincture of
litmus be added, taking care that the quantity
of litmus be no more than is sufficient to
give the slightest tinge, to shew decidedly the
purple blue colour in the distilled water. By
uunq;ariug the colour of the water in the two
basins, a very minute quantity of acid may
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'thus be detected, especially by a person ac-
eustomed to use the test in this way.

" M. Kirwan could not discover more than
o of sulphuric acid by litmus. By the
foregomg mode of using this test, 1t 1s ren-
‘dered many times more sensible, as will ap-

pear from the following experiment.

EXPERIMENT IX.

To two ounces of water, sulphuric acid
. was added in the proportion of 1 to 307200.
" This was put in one of the ¢lass basins
. placed as above ; and in the other basin, two
. ounces of water, which, from previous expe-
' riments, had been found did not affect the
" colour of litmus. On droppiug into both
| basins the same quantity of the test, the co-
| lour was sensibly redder in the basin which
| contained the acid than in the other ; the dif-
| ference was such as could be readily observed
by a person accustomed to make such expe-
riments.
When the acid was not diluted i the pro-
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portion of 1 to 460800, no difference of shade
could be observed. The specific gravity of
the acid employed by Dr. Wilson was 1,85.
which 1s the usual strength of the acid of
commerce so that one grain of this acid con-
tained 0,7946 grains of real acid, as nearly as
can be ascertamned from Kirwan's table of
the specific gravity of sulphuric acid mixed
with different proportions of water, and hence
it therefore appears, that 0,7946 grains of sul-
phuric acid may be detected by the litmus
when used i the manner stated, in 307200
grains of water, so that one gram of real sul-
phuric acid may be detected by this test
586597 grams or 50,33 pints of water.
Tincture of litmus, when kept for several
months, in a stopped bottle, fooses its colour
and acquires an olive brown tint; but it spee-
dily regains its original blue colour, when the
bottle 1s opened, and suffered to stand ex-
posed to the wir for a few minutes. [f the
colour of this tincture eclines too much to
purple, addto it a few drops of liquid am-
monia, but of this fluid no more must be mixed

ST e el o
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iwith the tincture, than 1s barely sufhicient to
produce the desired effect, otherwise the sen-
ssibility of the test 1s impaired.

Il. LITMUS PAPER.

Paper stamed with tincture of litmus, 1s
also used as a test for detecting acids, in an
nuncombined state, by all of which it 15 red-
dened.  If the redness 1s occasioned by car-
| bonic acid vas, the paper, like the tincture with
|which it 1s stained, regains 1ts origial colour
lion drying, or by exposure to a gentle heat;
'+ whereas all other acids rediden it permanently.

l"l'l‘ﬂ[ﬂr i]”l}llifl';'_"lll'.”.t'i: "i"l'.ll]l h'“!i]hl“'l_'l.l.t'd h}-
drogen gas, likewise produces an evanescen!

| feeble redness with tlns test.

EXPERIMENT X.

Dip a piece of hiunus paper into distilled
water, and 1ts blue colour will not be altered.
Dip a piece of the same paper into wates

impregnated with carbonic acid gas, (or mto
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-

common seltzer water of commerce) the water
will acquire a reddish tint, and n a few mi-
nutes the blue colour of the paper will also
be changed to red. Remove the paper and
dry 1t near a fire, and its original colour will
re-appear, because the carbonic acid which
produced the redness is volatilized.

EXPERIMENT XI.

Add a few drops of Sulphuric, nitric, or
muriatic acid, to half a wine glass full of dis-
tilled water, and dip inte the fluid a ship of
litmus paper. Its blue colour will in a like
manner be changed to red.

Take the paper out of the water and dry 1t
in a warm place; its original blue colour
this case will not re-appear, because the acid
which produced the redness can not be vola-
tilized by mere heat.

EXPERIMENT XIIL.

Immerse a slip of litmus paper into any
sort of wine, cyder, perry, ale, porter, or

e s et o S
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cother ki of fermented liquor, its blue colour
swill become changed to red, because all
ivinous Huids, even the mildest contain a por-
ittion of a free acid; some more, others less.
| 'The paper thus reddened will not become
\tblue agan on exposure to heat. The redness
coccasioned by vinous liquors m tincture of
|litmus, 1s owing to the presence of citric, tar-
‘ttaric, malic, or acetic acid.

EXPERIMENT XIIIL

Dip a piece of htmus paper into water
istrongly impregnated with sulphuretted hydro-
igen gas; its blue colour will gradually be
cchanged to a famt red, dry the paper, and its
conginal colour will re-appear.

Paper stamned with the juice of the violet
‘tflower, or the scrapmgs of purple raddishes,
ianswers the same purpose. '

The colour of litmus paper ought to be a
‘1pale, not dark, violet blue.  This paper when
llong kept exposed to the contact of air and
| Ihight; looses its colour, and then becomes unfit
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for use. It should therefore be preserved in
opake stopped bottles, or placed between the
leaves of a book.

Litmus paper is readily prepared, by dipping
fine writing paper mto tineture of litmus, and
suftering it to dryslowly. The paper employed
should first be freed from the portion of glue.
alum, and other foreign matters, which all
writing paper contains, which may be done
by a repeated affusion of distilled water.

This test paper is reddened by water, con-
taining — part of sulphuric acid.

HI. LITMUS PAPER REDDENED BY
VINEGAR.

Litmus paper when slightly reddened by an
acid, has its blue colour restored by alcalies
their carbonates, and alcaline earths, because
the acid which caused the redness, i1s again
neutralised, and consequently its action de-
stroyed ; so that in this instance as usual,
acids and alcalies are n direct opposition to
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cench other , the acid restoring the eolour to
its original state, after it has been changed by
ithe alcali, and vice versa. A single coloured
itest paper of litmus becomes therefore a deli-
\reate test, for both, acids and alcalies.
. To know whether the effect which this
paper suffers, be owing to an alcah, or to hime,
odissolved mm carbonie acid, 1t 1s necessary that
(the fluid, be evaporated to at least one half
of 1ts original bulk, before the test paper is
aapphied ; because the excess of carbonie acid,
with which lime can only exist in solution,
tbecomes then volatihzed, and the lime com-
bmed with a smaller portion of carbonie acid,
ccan no longer exist i the liqmd, but 1s pre-

cipitated i the form of a white powder, or

pieatral carbonate of lime: the heat apphed
Haaving annilnlated the bond of union which
| existed between the neutral carbonate of lime,
lund the excess of carbonic acid.

| Butif the blue colour of this paper still
| continues to re-appear, after the liquid has
‘een concentrated by boiling, there 1s then



24 A PRACTICAL ESSAY

reason to believe, that the reddening cause is
owing to a fixed alcaline salt. The natare of
which may be discovered by tests employed
for discovering these bodies; and the action of
barytes and strontia may be rendered obvious
by other means,

EXPERIMENT XIV.

To one-quarter of a pint of distilled water,
strongly impregnated with carbonic acid gas,
(or to common seltzer water) add about 15
or 20 grains of finely pulverised white marble
or chalk ; let the mixture stand for some
hours closely corked, and shake the bottle
frequently during that time. Part of the cal-
careous earth, of the marble or chalk, will
become dissolved in the water. When the
fluid has become clear, decant part of 1t, or
better filtre it, and inmerse nto the solution
a piece of litmus paper reddened by an acid;
the tint of the paper will gradually vanish,
and 1ts original blue colour will re-appear.
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EXPERIMENT XYV.

- Take another portion of the same water,
mnd evaporate 1t, by means of the lamp-fur-
aace, to at least one half of its bulk. Dur-
mg this process it will become turbid, a mul-
itude of minute air bubbles will become dis-
ngaged, and the carbonate of lime which
wvas dissolved in the water by virtue of its
zxcess of carbonic acid gas; becomes agam
wrecipitated in the form of a neutral carbonate
»f lime, when the excess of the carbonic acid
<8 volatilized.

When the precipitate has subsided let the
water be filtred, and immerse into it a piece
of reddened litmus paper; the colour of which
now will no longer be altered.

EXPERIMENT XVI,

To a test tube full of distilled water, add a
‘ew grams of sub-carbonate of potash, soda, or
uny other alecal, and dip a piece of reddened
ntmus paper into this solution ; immediately

c
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the red colour of the paper will vanish, and
its original blue colour will re-appear. Eva-
porate another portion of the same water, to
one half of its bulk, and examine it again
with the reddened paper; notwithstanding the
evaporation, the red colour will disappear, and
the blue be restored.

EXPERIMENT XVIL

Dip a piece of hitmus paper shghtly red-
dened with an acid, mto half a wine glass full
of distilled water, to which previouslya few
drops of liquid ammonia have been added; the
red colour will vanish, and the paper regain
its original blue colour. Remove the paper
near a fire, the blue colour will now disap-
pear, and the red colour become restored.

EXPERIMENT XVIII.

Litmys paper reddened by an acid, has
also its colour restored by alcaline earths,
namely, by barytes, strontia, &c. as may be
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sseen by dipping the paper into barytic water,
EEELC. To discriminate whether the change be
owing to one of these bodies, or to the action
of alcalies, or carbonate of lime with excess
'\ of carbonic acid, add to the solution largely
\diluted with distilled water, a drop of sul-
yphuric agid, which will occasion a precipitate
nf the E;I:'{‘t be ewing to the presence of
barytes or strontia, for these bodies mstantly
iproduce with sulphuric acid an msoluble pre-
‘cipitate ; whereas carbonated alcalies, namely,
\\potash, soda and ammonia, as well as lime,
are not effected by 1t.

This test paper also suffers a change after
'long exposure to air and light. It may be
\reasily prepared by adding vinegar, or any
| other acid, to tincture of litmus, just in suffici-
‘vent quantity, and no more, to change the blue
ceolour of the tincture red, and then staining

paper with it, as directed page 22; or by pass-
'ing blue hitmus paper through distilld vinegar.



28 A PRACTICAL ESSAY

IV, TINCTURE OF RED CABBAGE.

This tincture which is of a bright blue
colour, 1s an exceedingly delicate test both for
acids and alcalies, when present in an un-
combined or free state. A very minute por-
tion of any alcali, changes its vivid blue
colour, to green, whilst acids turn itred. The
alcalime earths barytes, strontia, and hme,
here also act as alcalies.

EXPERIMENT XIX,

Add to half a wine glass full of tincture of
red cabbage, a small quantity of the white of
an egg, either in a liquid state, or rendered
concrete by boiling. The tineture will lose
its blue colour and become changed to green,
because the white of the egg contams soda.

r

EXPERIMENT XX,

Let distilled water be tinged blue, by adding
to it tincture of cabbage, and fill with this "
coloured fluid two sest tubes, Drop mto
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cone of them a little lemon or orange juice,
which will instantly change the blue colour
wed, and by adding the minutest quantity of
ssubcarbonate of potash, or any other alcal
((contamned m the chest,) to the other tube, the
blue becomes changed to green.

The action of barytes, strontia, and lime,
meed not to be illustrated, because they act
i].precisvl}‘ like alcalies upon this tmeture, and
wwe are in possession of excellent tests for dis-
ceriminating these bodies, as will be seen here-
nafter.

-~ T'ncture of cabbage 1s very hable to spoil ;
ut  soon undergoes a kind of putrefaction,
swhich destroys its colour. It is obtained by
czutting fresh leaves of the red cabbage (bras-
sica rubra) mto small pieces, and pouring over
it boiling-hot distilled water and suffering the
mvhole to macerate for a few hours. The cleay
Awmd being then decanted and mixt with one-
| zighth of its bulk of spirit of wine, is fit for use.
The cabbage leaves may be preserved for

many years, by drving them i a warm place,
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at a temperature of about 120°F, having pre-
viously cut them into small pieces.

To prepare the test liquor from the dry
leaves, let them be digested in distilled water,
to which a minute portion of sulphuric acid
has been added, which will produce a red
tincture. Then let the acid be neutralized
by marble powder, the red colour will
vanish, and the tineture become blue. This
being done, suffer the mixture to become
clear by subsidence, or filtre 1t; and lastly,
mingle it with one-eighth of its bulk of spirit
of wine. * The test thus prepared keeps
much longer than when obtained from the
fresh leaves of the plant.

V. TINCTURE OF BRAZIL WOOD,
AND
BRAZIL WOOD PAPER.

Tincture of Brazil wood, which is of a fine
dark red colour, becomes changed to violet
or purple, by alcalies, either n a pure state,
or when combined with carbonic acid; and
also by alcaline earths. It 1s, however, lable

e i i il

- -




ON CHEMICAL TESTS. 31

o mislead, because a solution of magnesia, or
ccalcareous earth, with excess of carbonic acid,
pproduces a similar change. If, therefore, the
test be employed in the analvsis of a mineral
wwater, contamning supercarbonate of lime, or
nmagnesia, these substances should first be got
md of, by concentrating the water by boiling, or
ithe excess of the carbonic acid which held these
¢earths 1 solution flies off, and the neutral
ccarbonates fall down, see page 23. If the
utest be then applied to the filtred water we
may know whether the change of colour 1s
sproduced by a free or uncombined alcali, or
oy a carbonated earth. 1f by the former, the
rpurple colour becomes more intense, because
‘the evaporated water holds a greater quan-
ttity of alcali in solution than it did i its na-
ttural state; but if the change be produced by
ia carbonated earth, the effect will be the re-
werse.  Besides this, gypsum, or sulphate of
‘lime, 13 also capable of altering the colour of
ithis test. The paper coloured with tincture
cof Brazil wood 1s usually employed instead of
‘tthe tincture, it being more convenient for use.



82 A PRACTICAL ESSAY

EXPERIMENT XXI,

Into distilled watér dip a piece of Brazil
wood paper; its red colour will not be al-
tered.

EXPERIMENT XXIIL

Add to half a test tube full of the same
water, a grain of subcarbonate of potash, or
any other alcali, and into this solution im-
merse a slip of Brazil wood paper. [ts red
colour will instantly be changed to violet.

EXPERIMENT XXIII.

Dissplve mn distilled water impregnated with
carbonic acid gas, some calcareous earth, for
example powdered chalk, or marble, see page
24, and let the water stand to settle. Put into
the clear solution of carbonate of hie in car-
bonic acid, a piece of Brazil wood paper and
the red colour will gradually be changed to a
very pale violet.

"
SRRY- SR
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Let another portion of the same water be
iwaporated to one half of its bulk, and when
cold filtre it; and dip mto the filred flmd
3razil wood paper, which now no longer will
wffer a change of colour.

EXPERIMENT XXIV.

Shake vp for a few miutes, 20 or 30 grans
f chalk or marble powder, with 2 or 3
wvunces of distilled water, to which previously
wor 8drops of sulphuric acid have been added.
Part of the chalk becomes dissolved in the
wlphuric acid, and the water will contain
ulphate of hme. After the solution has
ween suffered to stand for five or six hours, or
ill 1t 1s clear, let 1t be filtred, and dip 1nto 1t

piece of Brazil wood paper, the colour of
which will be changed to a famt wiolet.

EXPERIMENT XXV,

Add to half a test tube full of distilled
wvater, a few drops of liquid ammoma, and
c 3
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let fall some drops of this fllud upon a s!ip-'
of Brazil wood paper. It will pruduc§
brown stamns, which will vanish again when
the paper is held near the fire ; because lh%
ammonia becomes volatilized. |
Brazil wood paper when rendered violet by

a dilute solution of an alcali, may be used ag
a test for acids, which cause the original red
co.our to re-appear.

VI. TINCTURE OF TURMERIC,
AND

TURMERIC PAPER.

This is an excellent test for discovermng the
presence of alcalies. "T'he colour of the tine-
ture is an intense yellow ; it 1s changed to a
brick red, or orange, by alcalies, whether n a|
caustic state or combined with carbonic acid, |
but it is not effected by carbonated earths; so|
that by this test we are at once enabled to|
distinguish the presence of a carbonated al-|
cali, from a carbonated earth, when held in|
solution by an excess of carbonic acid.
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Paper stained a pale yellow with this tine-
Lure, being more convenient in its application
han the tincture itself, is usually employed
n the laboratory. By means of 1t, the exact
pomt of saturation of acids with alcalies may
oe ascertained with great nicety, which 1is
bhiten of considerable consequence i che-

smical operations.
EXPERIMENT XXVI.

Dip a piece of turmeric paper nto distilled
“water, its yellow colour will remain unaltered.

i EXPERIMENT XXVII

Add a gram of potash, or soda, either 1n
a pure state, or in the state of a carbonate,
to half a test tube full of distilled water, and
immerse into the solution a piece of turmeric
paper, it will mnstantly acquire a brown co-
lour; and if the paper be now dipped into a

dilute acid, its origmal yellow colour will re-
appear. :
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EXPERIMENT XXVIIL

Hold a piece of turmeric paper, slightl
wetted with distilled water, over the ope
mouth of the bottle (in the chest) containin
liquid ammonia. The colour of the pape
will become changed to brown, remove the
paper, and hold it near the fire, the brown
colour will vanish, and its onginal yellow
colour will re-appear ; because the ammonia
becomes volatilized.

EXPERIMENT XXIX. '’

To seltzer water, (or distilled water im
pregnated with carbonic acid gas) add a por-
tion of marble powder or chalk, shake the
mixture in a stopped phial frequently, during
the space of twelve hours, to effect a solution
of carbonate of lime ; and lastly, filtre it or
suffer the mixture to stand undisturbed til
it is become transparent. Dip into this solu
tion of super-carbonate of lime, a shp of tur-
meric paper ; its yellow colour will suffer no

e A
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Jalteration. Hence this test paper 1s not chang -
ed to orange by carbonate of lime, but only
by carbonated alcalies, and on this account it
is preferable to Brazil wood paper, (page 31).
‘Barytes. strontia, and lime, act, as stated al-
wready, in this case also like alcalies.

The action of turmeric paper 1s very great,
as may be seen from the following state-
sment which s copled from Dr. P. Wilson's
analysis of the Malvern waters, p. 32.

EXPERIMENT XXX,

“ Half a grain of carbonate of soda, was
“ dissolved 1 twelve ounces of distilled
“ water, which were heated to 136°.  Paper
“ stained with turmeric was allowed to re-
““ mamn-in 1t for one minute at this tempera-
“ ture. Its colour was not at all altered.
“This water was gradually evaporated at a
" temperature never exceeding 140°. and at
“ short ntervals ships of paper stamed with
“ turmeric were dipped into it and allowed to

““ remain in it exactly a minute, and as soon
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“ as the tinge 1t gave to the paper was de~
« cidedly orange, it was removed from the fire
# and measured ; at this time the tempera
“ture was 124°. The quantity of water was
“ found to be nine ounces.

“ Four ounces of Holy-well water we :
“ heated to 136" ; at this temperature it did
“ not affect the colour of paper stained with
“ turmeric, when allowed to remain n it one
“ minute. The evaporation was continued in’
“a temperature never exceeding 140°, and
“ gradually lessened to 124°% the shps of
“ paper bemg used at short intervals as

before. When a decidedly red tinge was
“ pbserved, on allowing the paper to remam.
“ m 1t for a minute in a temperature of 124°,
“ it was removed from the fire and measured:
“ it was found to have Tlost just one fourth.
“ From this experiment it is evident the quan-
“ tity of carbonate of soda m a gallon of
¢ Holy-well water was easily calculated. The:
“ result is 5,33 grams.

“ Half a grain of carbonate of soda was
« dissolved in eleven ounces of distilled water,
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and exposed to a temperature of 115°
. The paper stained with turmeric immersed
Lcinto 1t ; but I now measured the water as
+soon as the least discolouration appeared
.in the paper, after it had remamed n 1t for
:a minute m the above temperature, and
ifound the quantity to be ten ounces and a
ihalf.
‘¢ Four ounces of Holy-well water disco-
loured the paper, allowed to remain n it
' for the same length of time, in the same
stemperature, when one eighth was evapo-
~rated. 1 was surprised on making the cal-
culation, to find that this experiment gave
precisely the same result as the precedng
5,33 grams of carbonate of soda in a gallon,
of water, that 1s, 128 ounces, and which
jquantity of alcah was thus detected by tur-
imeric paper.”
Turmeric paper rendered brown, or orange
¢ alcalies, 1s restored to its original yellow
olour by acids,
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EXPERIMENT XXXI.

Dip a piece of turmeric paper into water,
to which a little liguid ammonia has been
added, the paper will become brown, remove
it mto water acidulated with sulphuric, nitrie
acetic or muriatic acid, and its yellow colo
will be restored.

Instead of turmeric paper, a fresh cut s
face of the entire turmeric root may be we
with distilled water, and by being rubbed or
white paper, a very visible yellow mark wall
he made, on which a drop of the liquor
be examined may be put.

VII. SULPHURIC ACID.

Highly concentrated sulphuric acid dis
eovers by a brisk effervescence, carbonic acit
gas, when present in an uncombined state 1
any liquid, or when in combination with aw
earthy, alcaline, or metallic base. It is Ik
wise used, for decomposing the salts of lead
and mercury, with which it produces a white
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pprecipitate. The precipitate obtained with
smercury acquires a yellow colour by the affu-
ssion of boiling water. It is also a capital
test for barytes and strontia, with both of
swhich it forms highly msoluble compounds.
IThis acid is frequently employed n ana-
Aytical experiments, for ascertaining the nature
sof certain classes of salts, so far, at least, as
ito discover the nature of the acid with which
dthe base of the salt 1s wnited. But when
vused for that purpose, it is necessary that the
ssalime compound to be examined, be in a solid
-state, or at least nearly so. The salt to be
assayed 1s covered with sulphuric acid, and
ithe mixture warmed a httle, a vapour or
cloud will thus be produced; because the
sulphuric acid expels the nitric muriatic,
tacetic, and Huoric acids, (besides many others)
“from their combinations. And as these acids
.are capable of assuming the gazeous state,
‘and are condensible by moisture, they produce
vapours, with the moisture of the atmosphere;
‘and from the nature of these vapours, the
smature of the acid may be learnt. For ex-
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ample : It the salt belonged to the class of
nitrates, the vapours produced by the actior
of the sulphuric acid have a yellow or orange
colour, and the salt, then deflagerates wher
laid on ignited coals. If the salt belongs te
the class of munates, the vapours are white ;
if it belongs to the class of acetates, the
vapours have a strong smell of vinegar; and
if they corrode glass, when suffered to be i
contact with 1t, for 10 or 20 minutes, the
salt contains fluoricacid. Other tests may then
be applied, to confirm or destroy the conjec-
tures thus obtained by this agent. Sulphurie
acid has also been recommended as a test for
lime, when 1t exists in combination with ce
tain bases, but it 1s of little value for that pur-
pose, because the sulphate of lime which
produces, being soluble m 500 parts
water, and much more so, when there is 3
excess of acid. When employed for that
purpose, the solution when highly conce
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ireccur in chemical analyses. It is then dis-
Irlnguished by its want of taste, 1ts difficult
i-blubilit}' when removed into pure water,
nad by its affording a precipitate with oxalic
snd barytic salts.  When a liquor eontaining
‘elenite 1s rapidly evaporated, this salt sepa-

mtes as a brittle shining laminz.

EXPERIMENT XXXIL

To half a wine glass full of distilled water,
ddd about 20 or 30 drops of sulphuric acid,
nd str the flmd with a glass rod, the mix-
ure will take place quetly, and no air bub-
rles become disengaged.

EXPERIMENT XXXIII.

Into the same quantity of water impreg-
mated with carbonic acid gass, or to common
aeltzer water, add a like quantity of sulphuric
acid. A multitude of very minute air bubbles
swill rapidly become disengaged, which indi-
cate the presence of carbonic acid gas.
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EXPERIMENT XXXIV.

Having dissolved 10 or 15 grains of
riate of soda (common salt) in about two
spoonfuls of water, add to it 10 or 15 drops ¢
sulphuric acid.  White fumes will be disen
gaged; which indicate the presence of muri-
atic acid. And if a glass rod, or a feathen,
moistened with liquid ammonia, be brought

near the mixture, the fumes will become more
visible, and dense white clouds will be pro-
duced i the vicinity of the body, moistened
with the liquid ammonia. The sulphurie
acid decomposes the common salt, and expeﬁ
one of its constituent parts; namely, th}&
muriatic acid; which as it becomes hberatedﬂ
assumes the gazeous form, and would be -

visible, if no humidity was present. But
being condensed by the moisture which it
meets with in the atmosphere, it appears as
a cloud. The liquid ammonia producing
dense white clouds, 1s owing to the produc-
tion of muriate of ammonia, a salt, formed
{rom the vaporous muriatic acid, combining




O CHEMICAL TESTS. 45

| ith the volatilized ammonia, and thus pro-
sacing muriate of ammona.

EXPERIMENT XXXV,

' Put into a small evaporating basin, 10 or
1) grains of pulverised nitrate of potash, (salt-
cetre) and pour upon it 20 or 25 drops of
ilphuric acid; stir the mixture with a glass
>d, and warm 1t gently over the spirit lamp.
Zellow fumes will be produced, which indi-
rate the presence of nitric acid, If a httle
'f the salt be thrown on ignited coals, 1t will
eflagerate.

EXPERIMENT XXXVI.

Put 10 or 20 grains of super-acetate of
cead, or acetate of potash, mto an evaporating
mason, or tea-cup, and moisten 1t with sul-
tbhuric acid ; a strong odour of vinegar, will
rmmediately become predominant, because
he sulphuric acid expels the acetic acid,
from the super-acetate of lead, and unites
swith s base to produce sulphate of lead.
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EXPERIMENT XXXVIL

Take common fluor spar (Derbyshire spar)
reduced to powder, put about 1 ounce o
more of it into a leaden basin {a piece o
common sheet lead turned up at the edges so
as to form a rim, will answer the purpose)
make it into a liquid paste with common sul-
phuric acid, and then heat the mixture over the
lamp., Dense white fumes will become di
engaged ; and if a plate of glass he laid over
the basin, it will speedily loose its polish,
and become corroded by the vapour, or dis-
engaged fluoric acid gas. Iu tlhis manmer
ctchings on glass may be made. The glass
1s to be covered over with hard engravers
varnish, called, etehing ground, or bees-wax
will answer the purpose, for the sake of ex
periment. When the coating 1s dry, the de-
sign intended to appear upon the glass, 1
traced out upon the varnish or wax by mean
of a needle, or other sharp pointed instrument,
as is done In common copper-plate etching ;
taking care that every stroke, or line, is carried
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~s2an, and smooth, through the coat of varnish
wwax down to the surface of the olass, so that
: hght may be seen through the traces or
sts. If the glass thus prepared, be exposed
Ithe volatilized fluoric acid gas, by laying it
‘er the basin, the etching will be made m 5
110 minutes.— The varnish or wax may af-
swards be removed, by oil of turpentine,
IThe fluor spar consists of fluoric acid,
ated to lime, on adding to it sulphuric acid
nmich has a stronger affinity for lime, than.
2 fluoriec acid has, the latter becomes disen-
rged in the gazeous state, and corrodes the

«ass 1n those parts where the varnish does not

wfend 1t, from its action.

VIII. NITRIC ACID.

This acid is employed as a test, for ascer-
Aamng, in an expeditious manner, the purity
- tin, for which purpose it is employed in
‘e concentrated state; and when largely
‘luted with water, it becomes a test for rea-
ly distinguishing iron frem steel. In the
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analysis of vegetable substances, the concen
trated nitric acid, assists us to discover Res

For when concentrated nitric acid is digeste
repeatedly, with gum or mucilage, gluter
jelly, extract, gum-resin, or any other of th
immediate vegetable products, 1t conver
them into oxalic acid; whereas true Resi
suffers no such change; and even after lon
digestion, this substance becomes only con
verted by means of nitric acid, into a pa
porous orange coloured mass.  And if mit
acid be repeatedly abstracted from it, the r
result 1s not oxalic acid, but a deep orang
coloured substance, which is soluble in wate
and in alcohol: and although the resinous pre
perties being lost, no vestige of oxalic acid

be discovered m the solution. Nitricacidisz
used, to detect starch in vegetable substance
The substance 1s to be digested for some dz
in dilute nitric acid, and the solution mingle
with alcohol ; which throws down the starch
from 1its solution in this acid. [Ann. de Chen
l. v. 28.]

And in the analysis of organic substances
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. general, nitric acid serves the purpose of a

“sst for detecting the presence of azote or
atrogen, and thus it enables us to establish

ae presence of animal matter ; because when
Luis acid is made to act without the assistance
!If" heat, upon a substance the nature of which
j 'to be determined mn that respect, azote, or
| utrogen, 1s produced. For m fact we are
ot acquamnted with any other ready method
f discriminating n analysis, anmimal matter,

rom vegetable matter; because we possess no

\ther means of extracting azote, perfectly in
s8 insulated state. The elements of animal
i.ﬂatter are peculiarly prone to combination,
ind among them particularly the azote. The
lubstance requires simply to be heated in a
etort, and the gazeous product to be collect-
id in the usual manner. That the nitric acid,
ud not furnish the azote, may be proved by
raturating an aliquot portion of the acid em-
loyed n the experiment with an alcali, for it
vill be scen that the portion of acid thus
ried, saturates as much alcaly, as a like por-
ton of the same acid, which has not been
D
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made to act upon the substance, consequently
the azote must have been produced from the
substance submitted to the action of the
acid. Nitric acid is hikewise useful as a
for detecting wuric acid, (in the analysis of
urine) it produces with this substance a pink
or rose colour.

EXPERIMENT XXXVIII

Tin of commerce, frequently contains either
a minute portion of copper or lead, and some-
times both these metals are present. To
ascertain the purity of tin by means of nitric
acid, put one part of the filing of the suspected
metal, into a basin or other convenient vessel,
and add to it abeut three or four parts of ni
tric acid, a very violent action becomes ex-
erted, the acid is decomposed with great ra-
pidity, copious red fumes are disengaged, and
the temperature of the mixture rises consider
ably. The tin becomes so highly oxidized,
that it does not pass into a state of solution, ]
but forms a white powder, in which, after

having been washed, there are no traces of
il
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utric acid, and which 18 therefore nearly a
(ure oxide.

When this has been effected, pour a small
wuantity of distilled water upon the mass, stir

F

ae mixture together, and suffer it to stand un-

Ldsturbed, (or filtre 1t) ull the super-natant
Luuid 1s become clear.  Decant the clear fld,
il.ll[l add to 1t hquid ammonia in excess ; 1f the
' contained copper the fluid now will as-
lsume a blue colour. To assay 1t for lead,
idd to another portion of the clear fluid, a few
wrains of sulphate of soda dissolved in water,
vhich will occasion a white precipitate if lead

oe present, (sulphate of lead) whicli 15 hughly
| ®

iansoluble 1 water, and therefore fulls to the
jottom.

EXPERIMENT XXXIM.

To distinguish iron from steel by means of
this test, let the acid be diluted, with so much
'water that it will only feebly act upon the blade
‘of a common table- knife. If a drop of the
acid thus diluted, is suffered to fall upon steel,
and allowed to remain upon it for a few mi-

D2
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nutes, and then washed off with water, it wi
leave behind a black spot. But if a drop o
this acid, be suffered to act upon iron, in the
same manner, the spot, will not be black, b
of a whitish grey colour. The black stain, i
owing to the conversion of the carbon of t
steel into charcoal, which thus becomes pre
dominant, and iron bemng nearly free fro
carbon can produce only a grey stain.

The utility of this test, is not confined to
fimshed articles manufactured of steel, bu
its application enables the workmen in iron
and steel, to ascertain also the quality and
uniformily of texture of unfinished articles.
The following observations of Mr Whi
show the utility of the test, to the workmen
in steel and iron in general.

“ It very frequently happens, that articles
‘ of considerable value, intended to be fabri-
¢ cated 1 1ron or steel, are not known to b
“ defective until much expense has been 1
“ curred in manufacturing them. A piece o
“won which has a vein of steel running
“ through it, as is too - often the case, will re-

i
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ppuire at least three times the labour and
ccare to turn out to be fashioned 1 the lathe
swhich would have been demanded by a
ppiece of greater uniformity. Steel which
wabounds with spots, veis, or specks, will
maot show its defects until the final opera-
ttion, when the attempt 1s made to fimsh and
itm polish the work.  Other articles of steel,
such as delicate measuring or micrometer
i!ﬂcl'&ws, blades of the best kinds of sheers,
_lﬁine circular cutters, engraver’s tools, sur-
Il:'fiu::ul mstruments, &c. either bend and lose
lithewr shape i the hardening, from the dif-
Herence of expansion, or resist the tool when
lwvrought m the temperal state, or exhibit
nther incurable defects when they come to

| 0e tried, which the test by dilute nitric acid
pwould have indicated hefore any expence
l:nad been incurred. In these and i num-
berless other instances, it would have been
| incomparably more advantageous, to have
| vejected the material upon the first trial,
‘than bhave proceeded to the very expensive

‘ orocess of manufacturing the article, and
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¢ then finding it of no value. By this mes
“ I have seen bars of steel, which were war
“ranted by the vender as perfect, as full o
“ veins and irregularities as the coarsest wood,
“ and have been enabled to select the best
“ and most uniform pieces for works of the
“ greatest delicacy; whereas, without this
“ process, I have very often had the mortifi
“ cation to fail in the last stage of processes
“ upon which much cost and labour had beer
“ bestowed. It i1s only necessary to clean
“ the rough article with a file, or eme
“ paper, and then to apply the nitric acid m
¢ a very dilute state ; the parts which contain
“ the greatest portions of carburet cf iron
“ will immediately show themselves by thewr
“ dark colour.” Repository of Arts, No. iv

page 202. 1816. '

o PR T

IX. MURIATIC ACID., !

This acid may be used for detecting
presence of silver and lead, with the solution
of which it forms a white precipitate. The
precipitate produced with silver, becomes
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ackly blackened on exposure to light, it 1s
rfectly msoluble mm water, and soluble 1n
couid ammonta. The precipitate occasioned
lead, suffers no such changes : 1t 1s soluble
sabout 22 parts of boiling water, and 1n
ltute nitric acid.,
f [Tt 1s also employed, for discovermmg ammo
‘12, when i a disengaged state; a glass rod
other substance, moistened with this acid,
ad held in the atmosphere of ammomacal
48, becomes 1mmediately surrounded by
ense white clouds of munate of ammonia,

se page 44, It 13 likewise an useful auxi-

ary agent for ascertaming the presence of
xid of manganese, i mineral substances ;
cecause 1t produces with 1t chlorine gas.
suppose a mineral be presented to us, and
ve wish to know whether it contains a nota-
‘e quantity of oxade of manganese, we may
roceed m the following manner : 1st, Re-
wuce the mmeral to powder, pour upon it
nuriatic acid, and apply a moderate heat. If
shlorie gas be disengaged in abundance, the
mueral 1s chiefly manganese. 2d. To be
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certain of this, melt a little borax or soda in .
platina spoon, add to it a little of the ore, and
keep it melted by the interior flame of the
candle. The colour of the mass mn the spoon
will be at first red, but this colour will gra
dually disappear if the ore be manganese.
Now add a little nitre, or keep it melted for
some time n the exterior flame, and the red
colour will again appear, see Annals of Phi-
losophy 1814, xxvi. p. 312.

EXPERIMENT XL.

Mix 5 or 6 drops of super-acetate of lead,
with half a wine glass full of distilled water,
and add to 1t, a drop or two of muriatic acid; a
dense white precipitate will fall down, which
- 1s muriate of lead. This salt being soluble
i about 22 parts of water, in which latter
respect, as well in not changing colour by
a short exposure to light, 1t may be distin-
guished from muriate of silver, (see nitrate of
silver,) which 1t resembles ; and water may
therefore be used to separate the muriate of
lead from that of silver, but nitric acid 1s pre-
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rrable.  The muriate of lead 1s likewise solu-
¢2 1n acetic acid, by which it may further be
stingwished from muriate of silver, and from
iIphate of lead. According to Klaproth, 100
wains dried fully, but short of volatihzation,
mtain 75 of lead and 14 of muriatic acid.

EXPERIMENT XLI.

'Mix a few grains of murnate of ammonia
(th double 1ts weight of sub-carbonate of
ttash, or quick lime, mtimately together, and
ing near it a feather, or glass rod, moistened
Uth murnatic acid, dense white fumes will
ccome visible, which indicate the presence

Cammonia.  See page 44,
EXPERIMENT XLIL

Add a few drops of liquid ammonia, te
If a test tube full of distilled water, and
oisten with this fluid, a piece of paper, or
v other substance.  If a glass rod, or fea-

D5
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ther wetted with muriatic acid, be now made
to approach the paper, dense white vapours
will be formed.

For the action of muratic acid, as a tes
for silver, see nitrate of silver,

X. TARTAREOUS ACID,

The two alcalies, namely, soda and potass
resemble each other so closely in their most
obvious chemical characters, that they are na
readily distinguishable than by studying the
characters, of their combinations : namely, by
uniting them to acids and examining the
salts resulting from this combimnation. Thus
sulphate of potash is a hard bitter salt, requir
ing a large quantity of water for solution, and
therefore a saline precipitate of sulphate of
potash is formed when the acid and alkalme
solutions are somewhat concentrated, when
mixt: whereas sulphate of soda 1s very solu-
ble. Nitrate of potash crystallizes in long six
sided prisms, but nitrate of soda i cubes.
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nwever by means of tartareous acid this
wuble may be saved, for it produces with
ttash when added in excess, a highly nso-
ble salt, but with soda a salt which 1s easily
wuble in water. The alkall to be examined
fiarst dissolved in muriatic or any other acid,
il a solution of tartareous acid added m
ccess, 1f the salt has potash fer its basis, there
11 be a chrystalline precipitate in a few
‘conds, but the mixture will remam clear if
. basis of the salt 1s soda. But for the
rccessful action of this test, it 1s necessary
ut the solutions of the salts be as concen-
uted as possible, and that the tartareous
dd be always added in excess.

EXPERIMENT XLIII.

Make a concentrated solution of sulphate
soda n distilled water, and add to it a
ncentrated solution of tartareous acid ; no
unge will take place, because the salts o

:a are not altered by tartareous acid.



60 A PRACTICAL ESSAY

EPPERIMENT XLIY.

Make a concentrated solution of su'pha
of potash in water, and add to it, tartareous
acid in excess ; a chrystalline salt will grad
ally collect and fall to the bottom of the tube

The salt, is super-tartrite of potash.
1

EXPERIMENT XLYV.

Drop tartareous acid into a solution o
phosphate of soda, no change will take place
for the same reason as stated in Experimer

XLIIIL

EXPERIMENT XLVIL

Add to a solution of prussiate of potash
tartareous acid, and suffer the mixture to stan
for a few minutes ; minute crystals of super
tartrite of potash will be deposited on the side

f the vessel. .

g i

EXPERIMENT XLVIL }

Dissolve five or six grains of caustic sod 1
in half a test tube full of water; and addt
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ue solution, tartareous ucid In excess, no
hhange will take place.

EXPERIMENT XLVIIIL

| Dissolve the same quantity of caustic potash
In a like quantity of water; and add “to the
ilution tartareous acid, in a few seconds the

mxture will become turbid, and a quantity of

rhite granular powder will fall to the bottom,
(Ihich is super-tartrite of potash, and may be
jstingmshed as such (when rinced with cold

frater) by feelmg hard and granular m the

aouth, with a slightly acidulous taste,

! XI. BORACIC ACID,

F The Boracie acid is employed i analytical
lenistry, not directly as a re-ageal or -
rrument of analysis, Leciuse, its affinitics
ad action have httle energy compared with
ither acids.  But it is of use to ﬂw mieralo-
ust, as a flux for the blowpipe assay; it
arucularly facilitates the fusion of earthy
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substances ; and produces with them, a very

limpid fusion. It is not volatilized by the
most nitense heat, and the mass which it
affords with a vast number of mineral su
stances, does not readily sink nto the pores
of the charcoal upon which the assay is made.
[t may even be mixt with charcoal powder,
without producing an incomplete vitrification,
It 1s capable of dislodging all the acids, ex
cept the phosphorie, from their combinations
and at the same time from the colour whicl
it produces, with different metallic oxides &
some conjecture may be formed, concerniig
the nature of the substance upon which it i
made to act.

It is likewise a very uscful agent for dis
covering the presence of alcalies o mimers
substances, and has beon recommended par
ticularly for that purpose by Sir Humphrey
Davy. He fuses one part of the wineral undé
examination with two paits of boracic acid
dissolves the fused mass in dilute nitric ao
and concentrates the solution to separate th
silex. The liquid is than mixed with carbes



OM CHEMICAL TRSTS. 6H3

‘eate of ammonia n excess, boiled and filtred.
By this means all the earthy and metathe
gredients are separated.  The liquid 1s next
mixed with a sufficient quantity of nitric acid,
und evaporated till the whole of the horacic
ceid 1s separated.  Nothing now remains but
he nitric acid, combined with the alcaline
constituents of the mineral, (and with am-
monia) the nature of which may then be rea
iily ascertamed by tartareous acid, or murnate
{f platina, the nitrate of ammoma being first
ot rid of by an exposure to a dull red heut,

XII. ACETIC ACID.

- Is occasionally emploved as an auxiliary
st for detecting the presence of ammonia in
Lae manner stated, page 4. Acctic acid is
f particular use m the analysis of vegetable
bstances, to separate resin from  gluten,

oth of which are dissolved by acctic acid,

at the latter remaims in solution when water
5 added, and the former becomes precipi-

ated. And as this acid does not, like the sul-



64 A PRACTICAL ESSAY

phuric and nitric acid, alter the resin wh
digested with it even for a considerable tim
but lets this substance fall again apparentl:
unaltered by the admixture of water, it affo

a very useful re-agent in the complicat
analysis of vegetable substances.

XIIl. OXALIC ACID.

The oxalic acid 1s a test in chemical ex
periments to determine the presence of lim
in liquids, in whatever combination this eart
exists ; for 1t attracts lime with greater force
than any other acid, and therefore 1s capabl
of decompesing compleatly all the known cal-
careous salts. The oxalate of lune 1s msolu-
ble in water; so that when this acid is adde
to a solution containing lime, a white precipi-
tate of oxalate of lime falls down, from which,
when collected, washed, and dried in a mode-
rate heat, the actual quantity of lime may b
readily inferred. But oxalate of ammonia 1s
better test for lime. See Oualate of A

monia.
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Oxaliec actd is also an useful re-agent, for
sseparating oxid of iron from oxid of titanium ;
f a solution of this acid, be added to mu-
date of ttanium, a precipitate falls down,
rvhich is a pure oxalate of ttanium, and
wvhich may be decomposed by exposure to a
meat, sufiictent 1o destroy the oxalic acid.
IMhis acid mav lkewise be emploved for se-
parating oxid of iron, from oxid of cerium.
f these two oxids exist together, 1t 1s only
ecessary 1o boil them in a solution of oxalic
weid 3 the oxid of won becomes dissolved, and
the oxid of certum remams behind m the
corm of a white powder, as oxalute of ce-
ciumj which may then be decomposed by
naeat. M. Laugier. Ann. de Chemie, t. 89,
pa. 306, A

XIV. MURIATE OF AMMONIA.

[]

This 1s one of thetests emploved for de-
cecting platina, with the solution of which it

aroduces (1f the lllallillil be pure) a hr}ght

e

wellow  precipitate, very slightly verging to
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orange. The precipitate is a triple coms-
pound, consisting of oxide of platina, ammonia,
and munatic acid. And by this character
platina is distinguished from all other metals ;
and may be separated when combmed with
them. The precipitate, or lriplers;lt, ob-
tained by muriate of ammonia, when exposed
to a strong red heat, furnishes a grey spongy
mass, which is metallic platina.

This test therefore furnishes a ready ex-
pedient for detecting the adulteration of gold
with platina, which would elude the hydros-
tatic trial.  The gold may be precipitated by
a solution of green sulphate of iron, (See sul-
phate of iron) and the platina, by muriate of
amimonia.

When this test 1s added to a solution of
the ore of platina, in mtro-munatic acid, the
precipitate afforded by the first addition of
muriate of ammonia, 1s of a buff colour; and
if the fluid above 1t, which 1s still of a reddish
brown colour, be poured off ; and muriate of
ammonia agamn be added to 1t, a precipitate 1s
thrown down of a bright orange colour; but
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w clear yellow precipitate can be obtained
wom the solution. The orange colour of the
rrecipitute 15 owing to the presence of the
wetal called Iridium, which 1s associated with
uwe ore of platma; a clear vellow colour of
we precipitate 1s therefore a citterion of the
writy of platina.  The yellow precipitate
urms an useful pigment for the pamter, bemng
wvery bright and permanent colour,

- Munriate of ammonia is also used as a test,
i detect :t]{:ali{'.ﬂ, and alcaline earths, all of
:H:hi-::h decompose this salt, and render obvious
ammonia.  For this purpose the salt must
'+ a dry state, or nearly so, and a moderate
zat may be emploved to disengage the am-
vomia.  But as many metals, and metalle
iides, are also capable of decomposing mu-
ate of ammonia in the dry way, some colla-
rral proofs must be employed, to render the

vesence of the alcali or alcaline earths, un-
tulvocal, besides, this we have better tests
v alcalies and alcaline earths.

Mr. Chevenix recommends this salt as an

eful agent for separating alumine from its
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alealine solutions ; the aleali combines with
the muriatic acid; and the liberated ammonis
determines the precipitation of the alumine,
which after being washed and dried, 18 per-
fectly pure.

- -Fq[ 1

EXPERIMENT XLIX,

Mix a little muriate of platina with half a
test tube full of distilled water, and add to
the mixture a solution of muriate of ammonia
a yellow precipitate will fall down, consisting
of oxide of platina, muristic acid, and am
inonia. '

EXPERIMENT L.

Mingle a solution of murate of platin
with a solution of muriate of gold, and drof
into the mixture, a solution of muriate of a
monia, till no further precipitate ensues, and
suffer the fluid to stand undisiwrbed tll th
super-natant fluid is become perfectly clear;
it will still have a yellow colour. - Add to it
a fresh prepared solution of green sulphate



ON CHEMICAL TESTS, ()
7 1ron, it will now again become turkid, or
inddenly acquire a green colour, and a dark
rreenish, or rather a brown precipitate will
il,nﬂwl_? be deposited, which 1s metallic gold.
{:F the precipitate obtained by munate of am-
jwoma be heated to redness by means of the
Mowpipe, or (if the quantity be eonsiderable)
In the bowl of a tobacco pipe put nto a
\lommon fire, metallic platina will be ob-
mined in the form of a grey porous nass,

XV. OXY-MURIATE OF MERCURY,
OR

CORROSIVE SUBLIMATE,

This salt of mercury 1s emploved as a test
cor mdicating the presence of alcalies and al-
valine earths. The fixed alcalies when caustic
wroduce with it, a vellow: and carbonated
llcalies, an orange coloured precipitate
nme water proauces with it also an orange
wellow precipitate,  But this salt is seldom

nsed, for we have better tests to discoves
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alcalies.  Its action as a Re-agent in the ana.
lysis of animal substances, is of greater

lue; for by means of it, we are enabled
detect minute quantities of albumen; a sub.
stance, which Jargely enters into the composi
tion of many auimal products. It produce
with albumen, a white flocculent precipitate
It does not however separate the whole of
albumen, unless heat be employed, to assis
the coangulation.  And hence Dr. Bostock has
proposed the following ingenious method o
estimating the quantity of albumen containe
m an animal fluid, viz. add te the fluid a quan
tity of oxy-muriate of mercury, more than suffi
cient to saturate the albumen, and then heat
the mixture. By this double action a congu
lum 15 formed, which may be scparated by the
filtre. The precipitate 1s a compound of the
metallic salt, with albumen ; m the proportion
of about one of the former, to three or four
of the latter. I'rom the quantity of corr
sive sublimate, therefore, required to decom
pose entirely a solution of albumen, we may
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ifer the quantity of  the latter; for three
ams of the metallic salt, being entirely de-
| n|1|l:n,~ﬂ-||, mdicate 101 cratis of albumen.
i There are other tests for l.lvlm_'[iug albu-
en; for mstanee sub-acetate of |L*Hi], and ni-
ite of silver, but the sub-acetate of lead
saoulard’s extract), and nitrate of silver, act
kso on  other varteties of animal matter,
it muriate of reury does not. Corrosive
Aiblimate hkewise, may be made a test for

J*tr-{'tin.g salts with a base of ammonia, when

iy

mphied m the manner to be stated presently,

EXPERIMENT LI

- Dissolve one or two grains of sub-carbo-
ate of potash, in halt a test tube full of dis-
llled water, and add to ilJ a few {Il'llll.‘i of the
lution of oxv-muriate of MCTeury ; an orange
bowred  precrpitate will dmmediate!y £

bawn to the bottan of the tolee.



72 A PRACTICAL EBSSAY

EXPERIMENT LII,

Add to half a test tube full of distille
water, a gram or two of sub-carbonate o
soda and drop nto the solution ; oxy-muria
of mercury and the same effect will take pla.c'
as n the preceding cxperiment.

EXPERIMENT LIII

Dissolve a few grains of caustic potash,
or soda, 1n half a test tube full of water, an
drop mto the flmd, a solution of oxy-muriate
of mercury ; at frst a sulphur yellow precipi
tate will fall down, but, by ncreasing the ad
mixture of oxy-muriate, the precipitate wi
assume a dull orange colour.

EXPERIMENT LIV,

~ Half fill a test tube with fresh prepare
lime-water, and add to 1t, a few drops of the
solution of corrosive sublimate : an orang
yellow precipitate will instantly fall dow
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EXPERIMENT LV

Mix a small quantity of the albumen or
white of an egg, with distilled water, and
wffer 1t to stand till the msoluble part has
wbsided. Decant the clear flmid, and drop
nto 1t, a solution of corrosive muriate of
mercury ; a mulkiness will ensue, and after
some time a white flocculent precipitate be-
vomes deposited.

The same effect takes place, if serum of
lood be mixed with water, or any othe
llbuminous matter. A drop of a saturated
nlution of oxy-muriate of mercury wheun
idded to water contaming - part of its
veight of albumen produces a visible cloudi-
leess : and at the end of some hours, a floe-
lmlent precipitate falls to the bottom of the
ir2ssel. The same re-agent produces a sensi-
lle effect on a liquid, containing only half that
Juantity, or — of albumen, if the mixture be
nffered to stand for some hours.

This test should be kept in the dark, be-

B
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cause light renders it turbid, a white preci-
pitate (sub-muriate of mercury) separates ;
and 1ts action is Mmpaired.

EXPERIMENT LVI.

Dissolve one grain of muriate of ammonia,
1 a wine glass full of distilled water, and add
to the flmd a single drop of a selution of
potash or of soda. If now a drop or two of
the solution of oxy-muriate of mercury
added, the mixture will become milky, and
a white precipitate falls down, consisting «f
muriatic acid, mercurv, and ammonia,

EXPERIMENT LV.I

Add one grain of nitrate of ammonia to 4
wine glass full of distilled water, and after
having added to it also a drop of a selution
of any alcali, let fall into the mixture a drop
of the solution of corrosive sublimate, or
oxy-muriate of mercury; a white precipitate
(sub-oxy-muriate of mercury and ammonia,)
will instantlv Al down.

It is essential that the solution be neutral.
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I"he delicacy .of oxy-muriate of mercury,
ywrhen thus applied for detecting ammoniacal
nalts, 1s extremely gredt. One gram of mu-
!.axate of ammonia, dissolved m 16 ounces of
ivater may be detected by it. For the ap-
iﬂicatinn of this test we are indebted to

Wir. F. Brande.
XVI. SUB-NITRATE OF MERCURY,

. Is employed as one of the re-agents for
vetecting uncombined ammonia, with whach 1t
ilrmducm an ash-grey, or black precipitate.
tt may likewise be used for detecting muriatic
reid, with which it occasions a white precipi-
waite, one part of muriatic acid combined with
(00,000 parts of water, may readily be dis-
cavercd by this re-ageut.,
It s also an useful test for detecting not
iuly the presence, but likewise the quantity
if phosphoric acid contained 1 any fluid
or it produces with this acid, a white preci-
uitate, which 1s soluble in an excess of phos-
thoric acid, and also in nitric acid, which the
rrecipitate produced by muriatic acid is not
E 2
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The precipitate obtained by phosphoric acid,
(pLosphate of mercury) may be decomposed
by mere exposure to heat, and thus the pho
phoric acid is obtained in a pure state.
if the precipitate is exposed to the blowpipe
heat, upon charcoal it first melts with effery
ceuce and a green flame, nto a yellow ish glass;
by continuing the heat the mercury is volati-
lised, and may be condensed in its metallic
state on a plate of copper held over the vapour;
the phosphoric acid then burns off into pho
phorus.  With a solution of muriate of gold
it produces a dense precipitate, of a bluish
black colour ; and with muriate of platina an
orange coloured precipitate,

Some precautions, however, are necessary
when this test 1s employed for discovering
phosphoric acid: namely, itis essential that
the Huwid should not contain any free alcali, or
alcaline carth.  Sub-mtrate of mercury may
also be applied for discovering sulphuric acid,
with which 1t affords a white crystalline or
pulverulent precipitate, which becomes yellow
when repeatedly washed with boiling water.
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EXPERIMENT LVIIL

. Add to half a test tube full of distilled
sater, a drop of hquid ammonia, no change
il take place, but if a few drops of a solu-
con of sub-nitrate of mercury are added, an
ssh-grey precipitate mstantly falls down to
ue bottom of the tube,

EXPERIMENT LIX.

- Add to half a wine glass full of distilled
water, a drop of wiuriatic acid, or a single
rrain of common salt; and pour mto the solu-
oon a few drops of sub-nitrate of mercury ;
ithite clonds will be produced, and @ white
ecipitate fall down to the bottom, which
1ll not disappear, or become re-dissolved hy

we adimature of mtrie acid,

EXPERIMENT LX.

Dissolve a few orams of |)h:j;~?ph'.th"' of sodsq,
1. half a test tube full of distilled water, and
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add to it, a solution of sub-nitrate of mercury
a white precipitate will fall down (phosphate
of mercury). When the precipitate has sub-
sided decant the supernatant fluid, and assay
the precipitate by adding to it nitric acid,
which will speedily dissolve it. '

EXPERIMENT LXI.

Add to half a test tube full of distilled
water, three or four drops of sulphuric acid,
or dissolve in the water six or nine grains of
sulphate of soda, and add to the fluid sub-ni-
trate of mercury, a dense white precipitate will
take place, and speedily settle to the bottom.
This precipitate by the repeated affusion of
boiling hot water acquires a yellow coleur.

EXPERIMENT LXII.

Mix with half a test tube full of distilled wa-
ter, a few drops of muriate of gold, and add to
the mixture, one or two drops of sub-mitrate
of mercury; a bluish black precipitate ".fil]rl
mstantly be formed. ’
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EXPERIMENT LXIIIL

Let fall one drop of muriate of platina nto
Wf a wine glass full of distilled water ; and
idd to this mixture a drop of sub-mitrate of
cercury; a bright orange coloured precipi-

ite will fall down to the bottom of the tube.

XVII. NITRATE OF SILVER.

"The solution of silver i mtric acid, 1s an
iweellent test, for {|i:~irln'..l.-l'ill‘s,:,r mnratic Ei{:id,
‘ther 1 a free state, or when combimed with
ther bodies. 1t produces with i, a curdy
iute precipitate, which is msoluble i water,
ut readily soluble m liquid animonia, and
nich becomes speedily blackened on eX po-
re to |i;__=r|11.
| "Llie delicacy of this test is astouishingly
heat 5 one grain of common salt, dissolved
42,250 grains of water ; that 1s rather
e than five pounds of water, 1s rendered
iwvious by it; white clouds being pro-
cced m othe fluid: and this quantity of
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water, it may be proved does not contain
inore than i part of its weight of real my-
riatic acid.

In applying this test, certain precautio
are necessary, because it 1s also acted on b
alcaline and earthy carbonates, and by sul-
phuric acid and its combinations. This ma
be guarded against, by first removing the
sulphuric acid, by nitrate of barytes; and the
action of the carbonates, may be prevented,
by supersaturating them previously with pure
nitric acid. The precipitate produced by car-
bonated alcalies, (carbonate of silver) 1s solu-
ble in dilute nitric acid with effervescence, the
precipitate produced by muriatic acid, is not.
With the assistance of an alcali, nitrate of
salver becomes likewise an excellent test, for
detecting minute portions of arsenic, with
which it produces a yellow precipitate. It
likewise indicates minute portions of sul-
phuretted hydrogen, aud sulphurets in general,
for it produces with them a black precipitate.
It affords with chromic acid a carmine red
precipitate.
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EXPERIMENT LXIV.

| 'Mix a drop of muriatic acid, with a wine
liass full of disulled water; and add to the
Lexture a drop of the solution of nitrate of
wer; a white curdy precipite (muriate of
lwer) will immediately be produced and fall
ppidly to the bottom of the glass. 100 grains
- this precipitate thoroughly dried, but not
celted, contain 75,235 grains of silver; the
muaming 24,765 grains consist of muriatic
md, and oxigen. It may be reduced m the
!llowing manner to the metaihic state, and

‘fords the purest silver which can be obtamed.

EXPERIMENT LXV.

Mix one part of dry muriate of silver, witl
rree of subcarbonate of soda, or potash of
smmerce, freed from water, by heat ; put the
xture into the bowl of a tobacco pipe, and

ithe 1t red hot in a common coal fire. When
¢ mass has been n perfect fusion for about
n minutes suffer it to become cold. On

ES



52 A PRACTICAL ESSAY

breaking the pipe a brilliant button of pure
silver will be found at the bottom of the
vessel.

Nitrate of silver is used as a test by the
refiners, for examining and purifying their
aqua fortis, or nitrous acid. They let fall
nto the acid of commerce a few drops of
solution of nitrate of silver. If the acid re-
mains clear it is fit for theiwr use ; otherwis
they add a small quantity more of the so
tion, which immediately turns the whole of 2
milky white-colour ; the mixture being then
suffered to rest for some time, deposits a
white sediment (murint'e of silver) from which
it is cautiously decanted, examined agamn,
and if necessary further purified by a fresh
addition of the solution of nitrate of silver.

EXPERIMENT LXVI. ~

Add a grain or two of common salt, to half
a test tube full of distilled water; and drop into
the solution mitrate of silver ; the mixture will
i:m;mtl.y become turbid, and a dense white
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weipitate will fall down, to the bottom of
. tube. Decant the supernatant fluid, and
par liqguid ammonia upon the precipitate,
wach will nmmediately produce with 1t,
pasparent solution, namely, nitrate of silver
il ammonia. This is one of the characters
which muriate of silver, 1s descriminated
mm muriate of lead; for the latter is not so-

Ile in liquid ammonia.

EXPERIMENT LXVIL

Prepare muriate of silver, in the manner
tted ; namely by decomposing a solution of
smmon salt i water, with nittate of silver;
issh the muriate whalst still wet, with water,
¢7 it on blotting paper, and keep 1t exposed
tthe light of day. Its beautiful white co-
ur, will speedily be changed, and n a few
wrs 1t will have acquired a bluish black co-

"This change of colour 1s supposcd 11 be
ing to the partial reduction of the oxide of
ver; from the light expelling a portion of
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its oxigen. But there 1s reason to believe
that 1t originates solely from a partial disep.
gagement of a portion of the acid; because it
is produced likewise by heat, for muriate
of silver becomes blackeneéd, before it enten
mto fusion, and a small quantity of munatig
acid, without any oxigen becomes disengage
It likewise takes place by the action of aiy
independent of lght; for muriate of silver
exposed In an utter dark place, to a bnsk
current of air, becomes blackened ; but nef
so speedily as in the rays of the sun.

EXPERIMENT LXVIIIL

When the quantity of muriatic acid in &
fluid 1s extremely small indeed, no actual pre
cipitate can be collected, but the solutia
which was limped before mixture, becomes
more or less opalescent afterwards, as may be
shown by dropping nitrate of silver into a de
canter full of common spring, or river watery
which will almost immediately, become moré
or less clouded or milky, according to thé
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|santity of muriatic acid which it contains,
'some combination or other, but no precipi-
ite can be collected. In the analysis of
‘ineral waters, this test saves much trouble
‘ the operator. If the water, for example,
%-ntains only muriate of potash, and of soda,
| other ingredients having been previously
parated, we have only to decompose them

r+ mitrate of silver, and to dry the precipitate ;
rr 217.65 of muriate of silver indicate 100
';'muriutc of potash, and 235 of muriate of
liver indicate 100 of common salt.

EXPERIMENT LXIX.

| Let five or six gramns of sulphate of soda,
sxlauber’s salt), or Epsom salt, or alum, be
sssolved 1n a test tube full of distilled water,
Iu:l put half the mixture mto another or sc-
pnd tube.  Add to the contents of the first
\ibe, a few drops of nitrate of silver. A con-
?llndﬂl'l'lh]t': turbidness will take place; because
e oxide of silver combines with the sulphuric
=2id of the sulphate, and forms with it, an ine
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soluble compound salt, (sulphate of silver,)
decant the supernatant fluid and transfer the
precipitate, which has a pulverulent form, inte
a basin containing distilled water, which will
speedily dissolve it when assisted by a gentle
heat, but which is not the case with muriate of
silver ; which is perfectly insoluble in water.

EXPERIMENT LXX.

Add to the other half of the solution of
sulphate of soda (Experiment LXIX.)nitrate
of barytes, till no further cloudiness takes
place, separate the precipitate, which 1s sul-
phate of barytes, by throwing the whole on a
filtre, and assay, or test the fluid, which passes
through the filtre, again with nitrate of silver,
which now no longer will produce a precipi-
tate, because the sulphuric acid has been re-
moved by the nitrate of barytes.

EXPERIMENT LXXI.

Dissolve a few grains of sub-carbonate of
potash, or of soda, in half a wine glass full of
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distilled water, and add nitrate of silver to the

solution. A white precipitate will fall down ;

namely carbonate of silver. But if a httle

pure nitric acid be added, this precipitate will
. become re-dissolved with an effervescence,
. which is not the case with munate of silver.

EXPERIMENT LXXII.

Again add, a few grains ef sub-carbonate
of poetash, or of soda, to half a wine glass
full of distilled water, and drop mto it so

 much nitric acid, as 1s suflicient to neutralize
the subcarbonate of potash, which may be
known by the solution not changing turmeric
paper brown. (Sec page 35.) If inte this
fluid, nitrate of silver be dropped, 1t will net
become turbid, and the eftect of the carbo-
nated alcali, 1s thus counteracted, by ni-
tric acid.  If a gram of common sa't or any
other combmation of muriatic acid be added
to the Huid, the nitrate of silver will 1mime-
diately indicate the presence of muriatic acid,

by a copious white curdy or flocculent preci-
pitate.
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EXPERIMENT LXXIIL

The power of nitrate of silver 18 so great,
that it will discover the minute quantity, of
muriate of soda which constantly adheres to
the skin, and 1s deposited there, from the per-
spirable matter of the living body. To shew
this fact, put some distilled water with a few
drops of nitrate of silver into a test tube, and
shake it, closing the tube with the finger on
the open end, apphed as a stopper. The
mixture after a few minutes shaking, will be-
come perceptibly turbid, on account of having
removed from the cuticle of the finger so mi-
nute a portion of muriate of soda, as defies
the imagination, but the presence of which is
thus rendered by the test obvious to the senses.

For the apphcation of nitrate of silver as
a test to detect minute portions of arsenic we
are indebted to Mr., Hume, according te
whose directions it 1s to be used in the solid
state, or as fused sub-nitrate of silver, vul-
garly called lunar caustic. 'The following
process will illustrate its action,
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EXPERIMENT LXXIV.

Put two or three grains of arsenious acid,
| (white arsenic) and eight ounces of rain or
\« dastilled water, into a florence flask, heat the
\1mixture over the lamp till the solution boils,
]I'.and then add to 1t, a grain or two of sub-car-
ilbﬂnatc of potash or of soda, Pour a few
‘ttable spoons full of the solution mto a wie
i glass, and present to the mere surface of the
I liquid, a stick of dry sub-nitrate of silver. A
iyellow precipitate will instantly appear, which
rwill proceed from the point of contact of the
ssub-nitrate with the {luid, and scttle towards
' the bottom of the glass as a flocculent and
(copious precipitate. Dr. Marcet has lately
iipninted out the following modificotion of
Itthis test.

|
| EXPERIMENT LXXYV.
|

| Let the fluid suspected to contain arsemic
_i_hhe filtred, and suffer the end of a vlass rod,
wwetted with hquid aminonia to be brought into
lccontact with it, and let the end of a glass rod
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also wetted with the solution of nitrate of
silver be immersed in the mixture, a yellow
precipitate will appear at the point of con-
tact, and will gradually fall down to the
bottom. As this precipitate is soluble in am-
monia, the greatest care is necessary not to
add an excess of that alcah,

The objection arising from the action of
muriatic acid, upen this test, when thus em-
ployed for arsenic, is easily obviated, for if a
little muriatic acid be added to the fluid, sus-
pected to contain arsenic, and the nitrate of
silver very cautiously be added, till  the preci-
pitate ceases, the murnatic acid will be re-
moved, and the arsenic remamn m solution,
and the addition of liquid ammonia will pro-
ducé the yellow precipitate in its character-
istic form.

EXPERIMENT LXXVL

The effect of nitrate of silver, for detect-
ing minute portions of sulphuretted hydrogen,
may be shewn by immersing part of the white
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of an egg coagulated by heat, into distilled
water mixt with a small quantity of nitrate of
:silver, and suffering it to stand for about 24
thours.  During this time the whole solution,
ras well as the albumen, will acquire a dark
tbrown colour, because the albumen of the
tegg contams sulphur. The blackening of a
ssilver spoon on touching it with the white of
#a boiled egg, also illustrates this fact.

EXPERIMENT LXXVIIL

Put water impregnated with sulphuretted
thydrogen gas, into a saucer or wine glass and
nhold over, and also close to the surface of the
water, a slip of paper wetted with a solution
\of nitrate of silver. The sulphuretted hydro-
gen gas escaping from the fluid, will instantly
;z:ausu the solution of silver to become black-
'-nned' the silver which it con*ains will re- -appear

n a metallic form, and being combined with

mlphur the whole assumes a brilliant metallic
nd ndescent colour,
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EXBERIMENT LXXVIII,

Write on paper with a dilute solution of
nitrate of silver ; the writing will be invisible
when dry, and kept defended from the light,
But if the paper be immersed into water im=
pregnated with sulphuretted hydrogen gas;
or 1f a feather or sponge dipped in this flu
be passed over it, the characters will instantly
acquire a dark brown or black colour, the
intensity of which is according to the strengtl
of the nitrate of silver employed.

XVIII. ACETATE OF SILVER.

This re-agent, the chemical action of whiek
18 in every respect similar, to nitrate

mining mixtures of nitrates and muriates,
we wish to ascertain and separate the
riate acid, without adding any additional g
tity or extraneous nitric acid to the mix
which would be the case if nitrate of silve
be employed. We become thus also €
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sled to discriminate the alcali combined with
hhe muriatic acid, more readily, by its appro-
roriate tests, namely muriate of platina, Ke.
Dr even without the usual tests for alcalies;
namely, by simply evaporating to dryness the
Huid from which the muriatic acid has been
separated by means of the acetate of silver,
und re-dissclving the dry mass in aleohol, If
his solution, after being evaporated to dry-
waess, affords a deliquescent salt, we have
ceason to believe that the base of the salt 1s
jp:t'.:thas!I;, and if it eflloresces and remains
!‘-rlr}* on exposure to the air, there 1s then reason
o believe it to be soda; or, for example,
swhen nitrate of potash accompanies sulphates
and muriates without any other nitrate the
wsulphates bemg decomposed by accetate of
LJar}rtES, and the muriates by acetate of silver.
TThe fluid after filtration may be evaporated to
#Hryness, and the residuum treated with alcohol,
wwhich dissolves the acetates and leaves the
unitrate ; the quantity of which may be easily
eastimated.  If an alcali be present, it ought,
nf course, to be previously saturated with an
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acid. Acetate of silver is decomposed by
exposure to light. "The bottle containing g
solution of it, becomes covered within ; with
a metallic coat of silver, and a black powd
separates. It therefore must be kept in op:
bottles, or in the dark.

X1X. SULPHATE OF SILVER.

The combination of silver with sulphung
acid, may occasionally be used with adva
tage, as a test for detecting muriatic acidy
where nitrate of silver 1s not so applicabl
because 1t is not affected, like mitrate of
silver, by salts with a base of sulphuric ack
so that when sulphate of silver 1s employe
we are certain that the precipitate produce
by this test, when no uncombined alcali
earth is in the solution, 1s produced by mi
riatic acid only.

This test is best kept in opake bottles, f¢
light has an action upon it. The silver whic
it contains is in part reduced and falls down
a black powder.
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XX. PHOSPHATE OF SODA.

This salt in combination with carbonate of
pnonia 1s employed as a re-agent for sepa-
nng magnesia. The process was first
pated out by Wollaston, and is as follows.
lur a solution of neutral carbonate of am-
mia, into the fluid suspected to contain mag-
ha. No magnesia becomes precipitated if
| earth be present, because the carbonic
i. of the carbonate of ammonta, 1s suflicient
feeep it n solution. But on adding phos-
fte of soda, the magnesia 1s transferred to
liphosphoric acid, and with which, and the
tanonia, it falls down, as an mseluble triple
1 Itis essential that the solutions should
komewhat concentrated ; and that the car-
bate of ammonia be neutral. Phosphate of
. when deprived of its water of crystalliza-
1, is lkewise employed as a flux for the
bvpipe ; it materially facilitates the fusion
karthy substaices, and metallic oxides, and
Ms a more manageable flux than phosphate
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of soda and ammonia, which 1s frequently re-
commended for similar purposes.

EXPERIMENT LXXIX.

Add to a solution of sulphate of magnesia,
a solution of carbonate of ammonia, in suffi-
cient quantity to saturate the acid, no change
will take place ; butif to this fluid, which now
contains sulphate of ammonia, and carbonate
of magnesia ; a cold and saturated solution of
phosphate of soda be added, 1t 1immediately
becomes turbid, and a white powder subsides
which is a triple salt; namely, phosphate of
magnesia and ammonia.
100 grains of this salt, dried at a tempera-
ture of 100 ° contain 19 of magnesia ; about
6 of muriate of magnesia ; and 62 of desic-
cated, or double that quantity of chrystallized
sulphate of magnesia. If instead of drying
the precipitate, at a gentle heat; we calcine
it, we may then reckon the calcined phos-
phate of magnesia to indicate in every 100
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ains, 38,5 of magnesia or to be equivalent
1226 grains of the crystallized sulphate of
\1at earth.

EXPERIMENT LXXX. ar veef

' IDissolve common magnesia of commerce
‘mbcarbonate of magnesia) in muriatic acid
nd add to the solution, carbonate of ammo-
sa, no change will take place ; but if a strong
llution of phosphate of soda be added to
e fluid which contains the muriate of mag-
s2sia and carbonate of ammonia, the mixture
ecomes turbid, and phosphate of magnesia
ad ammonia is deposited.

XXI. LIME WATER.

This fluid 1s frequently employed for ascer-
wining the presence of carbonic acid, not
rombined with a base, or combmed 1n excess,
nth which 1t produces a white pulverulent
rrecipitate, which again disappears when an
weess of the fluid containing the carbonic
ccid 18 added (page 101); because the excess of

¥
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the carbonic acid, re-dissolves the neutral car
bonate, which produced the cloudiness. The
transparency of the mixture 1s likewise re-
stored, by murniatic or nitric acid. The action
of lime water is therefore modified, according
to the quantity of the substance upon whichit
is made to act. There is another object which
requires to be considered with regard to this
test, to avoid fallacious results, namely; the
precipitation of salts with a base of magnesia
or alumine, which, with lime water, also pro-

duce a white precipitate. And a cloudiness
1s further produced, when sulphates are made
to act upon this test. But the precipitate occa-
sioned by lime, may readily be discruninated,
as will be stated presently. Lime-water is far-
ther made use of, as a test for oxy-muriate of
mercury, or corrosive sublimate, with which
it produces according to the quantity added,
either a yellow or a brick-dust coloured pre-
cipitate ; and occasionally also for detecting

i g e gl

L

the presence of arsenic, with the solutions of
which it forms a white precipitate, (arseniate
of lime) which being scarcely more soluble
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nan sulphate of lime, sinks to the bottom
e form of minute crystals, and when laid on
o0 ignited piece of charcoal diffuses the alli-
cceous odour, peculiar to arsenic.

Some chemists have endeavoured to esti-
nate the quantity of carbonic acid when con-
mned m a mineral water, by the admixture
ff lime-water, namely, by adding lime-water
1> the mineral-water, fresh from the fountain
cead, and collecting, drying, and weighing
une carbonate of lime thus produced. DBut
mis method is fallacious in most cases, for
1r_1:_? lime-water also precipitates all the car-
sonate of lime held in solution by carbonic
ccid, and the carbonate of magnesia, and be-
iides 1t decomposes other magnesian salts,
md causes their earth to precipitate.

EXPERIMENT LXXXI.

Half fill a wine glass with fresh prepared
‘ume-water, and blow through the water by
‘neans of a tobacco pipe,or quill, the air re-
ip_ireqi from the lungs. The lime-water will

F 2
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by this operation be rendered turbid, because
the carbonic acid gas expired from the lungs
combines with the dissoived lime, and forms
with it a neutral carbonate of lime, which
being insoluble 1n water, becomes precipi
tated. The precipitate may be made to di
appear by the admixture of muriatic or nitric
acid. '

EXPERIMENT LXXXII.

Half fill a test tube with water impregnated
with carbonic acid gas, and add to it lime
water, a white precipitate (carbonate of lime)
will fall down, which again becomes dissolved
by the admixture of a few drops of muriatic
or nitric acid.

EXPERIMENT LXXXIII.

Fill a two ounce phial with carbonic acid
was, (for the method of obtaining this gazeo
fluid, see index, carbonic acid) and add to it
about a table spoonful of lime water, close
the phial and shake it; the lime water wil
become milky, because a neutral carbonate of
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me is produced. Put the turbid mixture aside
wud again fill the phial with carbonic acid gas,
tad pour this mixture again into the phial
|iled a sccond ume with the gas.  The lime-
aater will now become perfectly transparent,

if not, expose it for a third time to a fresh

mrtion of carbonic acid gas. The trans-
mrency thus effected, 1s owing to the neutral
mrbonate of lime, having combined with an
idditional quantity or excess of carbonic acid
us: a new body or super-carbonate of lime
eing produced, which is soluble n water.
/e therefore see that if water holding car.
‘onic acid gas n solution, be added in small
?L;lﬂnlity only, to lime-water, an mstant milki-
v2ss ensues, and a precipitate of carbonate
" lime is produced ; but if an excess of the
Lll‘bDl‘lﬂtEl‘l water be added, it becomes clear
lgzain.  If the fluid be heated, or merely
nffered to be exposed to the open air, the
wscess of carbonic acid gas fhes off, and a

ccutral carbonate of lime is re-produced,
\thich being insoluble falls down as a white
Icecipitate.
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~ Henceall pump or well waters holding in solu~
tion superscarbonate of lime, &c. become turbid

in which such waters are frequently boiled;
the heat expels the excess of carbonic aci

tion, and the neutral carbonate of lime 1s de-
posited. It is thus that nature dissolves cal

and deposited by these waters. When
waters, by their exposure to the air, lose thi
quantity of carbonic acid which favoured
solution of the lime, deposits are formed, and
thus originate calcareous incrustations found
in caverns, springs, &c. When these
ters suddenly lose the excess of carbonic acid
which was essential to the solution of the
lime, there is an wrregular precipitation ; henci
those tender calcareous cellular stones, an
calcareous spongy tuffs : but if the evapora
tion of the carbonic acid takes place slowly
it produces crystallisations, such as stalactites,
&ec.
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EXPERIMENT LXXXIV,

"To a few ounces of fresh prepared iime
sater, add two or three grans of subcarbo-
ite of potash, the solution will become turbid
o yield a white precipitate; because the
rrbonic acid, of the alcaline subcarbonate,
nites with the lime, and forms with it, a sub-
‘rbonate of lime, which being insoluble fulls
\tthe bottom ; add dilute muratic, or nitric
\ud, and the precipitate will agam become dis-
ii'-ved.
]
]_ EXPERIMENT LXXXV.
.::
\[Dissolve five or six grains of sulphate of
imgnesia, (Epsom salt,) i half a wine glass
iill of distilled water, and pour a little fresh
i:2pared lime water mto the solution ; it will
i: come turbid, and a white pulverulent preci-
ate will gradually fall down to the bottom
(ithe glass,  Lime water thercfore decom-
sses also the salts of magnesia
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EXPERIMENT LXXXVI.

Mix five or six drops of a concentrated 50~
lutton of corrosive sublimate, with half a test $
tube full of lime water, no brick dust or orange
coloured precipitate will be produced, but
a yellow precipitate will fall down: onm
adding gradually more of the solution of cor-
rosive sublimate, the mixture will acquire an
orange colour, and a precipitate of the same
hue will be deposited.

EXPERIMENT LXXXVIIL

Let fall eight or ten drops of a solution of
arsenious acid, into a wine glass containing
about one table spoonful of distilled water;
and fill the remainder of the glass with fresh
prepared lime water. The mixture will be-
come milky in a few minutes, and a white
flocculent precipitate (arsenite of lime) will
gradually collect at the bottom of the glass.
If to the turbid liquid thus obtamed, a few "l
drops of acetic, or nitric acid be added, it will
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wecome clear again, because the precipitate
mecomes completely redissolved ; and the
name result takes place, by a coplous admix-
ysure of the solution of arsenious acid.  If the
\porecipitate (arsenite of lime) be dried, and
iplaced on an ignited piece of charcoal, it yields
‘nn alliaceous odour, which 1s peculiar to arsenic
. Lime water does not keep, but 1s spee-
‘ily rendered useless, on account of the car-
\bronic acid gas which it attracts from the air,
wvhen the bottle containing 1t, 1s frequently
mpened. It may be readily prepared for im-
imediate use n the following manner.

. Take two ounces of fresh burnt quicklime,
\pput it into a stone-ware vessel, and gradually
ssprinkle on 1t, so much distilled, or rain water,
aas 1s sufficient to slake the lime, and keep the
‘wessel covered whilst the lime slakes and fall:
unto powder. This being done pour on it a
ppint of distlled or rain water, and mix the
lime thoroughly with the water by stiming.
‘After the lime has subsided, repeat the stir-
imng and agitation for several times successively
Aduring the space of 24 hours, and then pre-

¥ o
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serve the liquor, upon a part of the lime left un-
chssolved, in a well corked bottle, and filtre or
decant off the lime water, when wanted for use.

The proportion of water above stated to
be used, 1s scarcely sufficient to dissolve one-
tenth part of the lime; but lime being uf'!,
little value, and seldom thoroughly good, a
little waste of this material is of no import-
ance, where the object is to obtain a saturated
solition of it in water, quickly and easily.

The most convenient state for keeping lime
fit for immediate use, is, to convert it into
a hydrate, which may be done by sprink-
ling so much water on dry quicklime, as is
Just sufficient to cause the lime to fall into a
peifectly dry powder. In this compound or
hydrate of lime, the lime is to the water, as
23 to 8. It may safely be preserved in this
state, in glags bottles ; which cannot be done
with quicklime in its perfect dry form, for in
that state it almost constantly breaks the bottle,
on account of 1ts swelling, from the moisture -
which it attracts, when the bottle is occasion-
ally opened.
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XXII. TAN.

| This substance is employed for detecting
lpnirnal gelatine, or jelly, with which it forms
}_n:i elastic, adhesive mass, which soon dries in
e open air, and becomes converted into a
i'h‘l'itﬂe resinous-like substance, which is inso-
iible in water, and capable of resisting a
irreat number of chemical agents. 1t greatly
i2sembles over-tanned leather. The power
ff tan as a test of gelatine is very great. Dr.
Hiostock found a copious and immediate pre-
lfpitate, on adding a moderately strong infu-
\von of tan to water containing only _L of isin-

lzass, and a very considerable precipitate wher
jwe gelatine was only L. An immediate pre-
‘rpitate with tan, may therefore be considered
‘i a pretty certain indication of gelatine. To
‘inder this test accurate, it is necessary to at-
md to the circumstance, that tan likewise
roduces a precipitate with albumen. This,
‘mwever, 1s much less evident ; it does not
‘tke place immediately, but only afte~ the
lnxture has stood for some time; and the
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distinction between these bodies i1s likewise
easily established by the use of other tests.
Dr. Bostock has also pointed out a very
ingenious method of detecting and ascertain-
mg the quantity of gelatine contained in ar
animal fliud.  If oxy-muriate of mercury pro-
duces no precipitate (see oxy-muriate of mer-
cury, p- 73) we may be certain of the absence
of albumen. Then the infusion of tan being
mixed with the liquid n such a proportion
that the filtred fluid will neither precipitate
nfusion of tan, or the animal liquid under
examination, a precipitate falls down com-
posed of about two parts of tan and three pz
gelatine. Hence this precipitate dried in a
steam bath, and multiplied by 0.6 gives the
weight of gelatine in the hquid examined
very nearly.

EXPERIMENT LXAXVIIL

Mix a small quantity of dissolved glue,
1singlass, with water, and drop mnto it, a solu-
tion of tan ; a copious flocculent precipitate
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will immediately fall down, consisting of tan
‘und gelatine.

EXPERIMENT LXXXIX,

. Dissolve a small quantity of portable soup,

\swhich may be had at the confectioners) in
?n-:niling water, and add to it, a solution of tan;
ian abundant curdy precipitate will take place
\iike in the preceding experiment. The same

wwill be the case if tan be dropped into broth,

XXIII. NITRATE OF COBALT.

This salt, has of late been recommended,
boy Mr. Gahn, the celebrated German minera-
liogist, and discoverer of the metallic nature
of manganese, as a test for readily discover-
nng the presence of alumine, in mineral sub-
sstances when submitted to the trial of the
tblowpipe assay., It 1s to be used m the fol-
lowing manner ; put on the substance to be
itried, a drop or less, of a concentrated solution,
cof mtrate of cobalt, and then expose it to the
flame, of the blowpipe dart. If the mineral
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contains alumine, in any notable quantity, and
1s not too much charged with iron, or other
colouring metals, it will soon acquire a blue
colour, more or less vivid and intense, ac-
cording to the purity and abundance of the
alumine which 1t contains.

The test may be applied to the hardest
gems, or softest clays. When the mineral is a
hard stone, it is only necessary to pulverise i
well, and to drop on 1t, a minute portion of the.
test, and then to expose it to the action of the
blowpipe dart, upon a piece of platina foil.
The test, however, labours under one disad-
vantage, for the earth of zircon produces the
same blue colour, but as the characters of
zircon earth are exceedingly well marked, the
application of a few additional tests, readily
enables us to know to which of the €arths
colour be owing.

EXPERIMENT XC.

Let fall a drop of a solution of nitrate of
cobalt, upon a piece of common pipe-clay of



ON CHEMICAL TESTS. 111

. ithe size of a pea, and heat the mixture gradu-
 ially, on a shp of platina foil, before the blow-
| |pipe flame; the clay will acquire a smalt
. Iblue colour.

I EXPERIMENT XCI.

i Moisten a piece of quicklime, chalk, mag-
| tnesia, or a minute portion of pulverized flint,
| *with nitrate of cobalt, and expose the mixture
| Ito the heat of the blowpipe dart ; these earths
Fwill not acquire a blue colour;. the mere
| reffect of the nitrate of cobalt will be, to im-
(part to them before the blowpipe flame, a dull

(grey or black colour.

EXPERIMENT XCII.

Again; take a piece of light yellow ochre,
(drop on it a minute quantity of nitrate of
rcobalt, aind make it red hot by means of the
Iblowpipe fluive ; this substance will acquire
'a dark blue, or purple colour ; because ochre



112 A PRACTICAL ERSSAY

is chiefly composed of alumine. The oxide
of iron which it contains acquires a red colour
when heated, and this, with the blue effected

by alumine, produces the purple or violet
tinge.

XXIV. SUPER-ACETATE OF LEAD.,

This is another test which may be employed
for detecting muriatic acid, and sulphuric acid,
with both of which it occasions a white preci-
pitate, namely muriate of lead, and sulphate of
lead. The precipitate produced by muratic
acid, is soluble in dilute nitric, and acetic acid,
(see page 55 & 57) but the precipitate produced
by sulphuric acid isnot.  Its action upon mu-
riatic acid is much inferior to nitrate of silver.
It is also decomposed by alcalies and earthy

carbonates; but this may be prevented by a pre-

vious admixture of nitric acid. Super-acetate

of lead, (or more properly acetate of lead) may
also be employed as a test, for phosphoric
acid, with which it produces a white precipi-
tate ; even a solution of phosphate of hme
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is completely decomposed by this salt, all the
jphosphoric acid is separated and by double
decomposition a precipitate of phosphate of
ead 15 produced which 1s readily known by
ithe following characters. When heated by
tthe blowpipe on a piece of charcoal, 1t melts
c2asily into a pearl-white globule, which 1m-
mediately on discontinuing the flame cools
mnto a button of a polyhedral form ; and if
lthe flame be contnued, the phosphoric acid 1s
grradually decomposed, and burns oft with a
umincus vapour smellimg of phosphorus, and
nt last a globule of pure lead 1s left. The
porecipitate or pliosphate of lead when dried at
1 low red heat, contains 22.5 per cent of phos-
pohoric acid.  If sulphuric acid m any combi-
nation should happen to be present in the

wsolution of phosphate of lime, 1t will also be

T

E:ﬂEEOlllpOSE{I by the super-acetate of lead, and
ithe precipitate will therefore be a mixture of
wuiphate and phosphate of lead.  "These are
weparable by dilute nitric acid, which will dis-
‘volve the phosphate of 'ead, hut not the sul-
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phate. Super-acetate of lead is one of the
most delicate tests for discovering minute
portions of sulphuretted hydrogen gas, or sul-
phurets in general, with which it instantly
forms a black precipitate. It has been re-
commended as a test for carbonic acid, but
is seldom employed, for that purpose, for we
have better tests for carbonic acids. It has

also been used as a test for uncombined boracie
acid, particularly in the analysis of mineral
waters. In that case the uncombined alcalies
and earths (if any be present) must be satu-
rated with acetic acid. The sulphates if any
are present, must be decomposed by acetate,
or uitrate of barytes, and the muriates by
acetate or nitrate of silver.  The filtred
liquor, if boracic acid be contained in the
water, will continue to give a precipitate,
which 1s soluble n nitric acid of the specific
gravity 1.8, and this precipitate or borate of
lead, may be decomposed by boiling wit
sulphuric acid ; which forms with it sulpha
of lead, and the boracic acid is set at iberty.

—
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[The fluid containing the boracic acid, may
‘bhen be evaporated to dryness, and digested in
illcohol, which then takes up the boracic acid.

EXPERIMENT XCIII.

| Drop mto a test tube, half filled with distill-
ied water, a grain of common salt, or a drop of
innuriatic acid, and add to the solution a drop
pof super-acetate of lead ; a white precipitate
vill immediately fall down, which 1s muriate
of lead. This precipitate 1s again soluble
lwvith the assistance of heat wm nitric or acetic
nacid, and also n a large quantity of boiling
i-wl.'ﬂter (sce page 50), 100 parts of the dried
ﬁﬁ}recil}itatﬂ mdicate 75 of metallic lead.

EXPERIMENT XCIV,

Add to half a test tube full of distilled
avater, a grain or two, of sulphate of soda, or
of sulphate of potash, and assay it by the
ndmixture of super-acetate of lead ; an abund-
unt white precipitate will fall down which 1s
sulphate of lead.
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EXPERIMENT XCV. .

Repeat the same experiment with a single
drop of sulphuric acid, added to a wine glass
full of water ; and the same appearance as in
Experiment XCIV, will take place; 100 parts
of the precipitate (sulphate of lead) after
having been heated moderately to redness, in-
dicate 71 of lead.

EXPERIMENT XCVI.

Super-acetate of lead, 1s the test usually em-
ployed in commerce for detecting the genuine-
ness of lemon juice. This article, which 1s
largely imported in the hquid state, 1s not un
frequently adulterated with some strong and
cheaper acid. The sulphuric acid is most to be
suspected, It 1s detected in the followmng
way ; put some of the juice mn a glass, and add
to it a solution of super-acetate of lead. This
‘will produce a copious white sediment ; aft
which add a few drops of strong nitric acid.
If the juice contained no sulphuric acid, the
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‘white precipitate will be redissolved, and the
Hquor become agamn clear, the citrate of lead,
. rand malate of lead of which a small portion
will also be formed) being readily soluble 1n
lunitric acid, but if the lemon juice was mixed
swyith sulphuric acid, the sulphate of lead will
ireemain at the bottom. If this be collected,
i:iwashed, and dred, the quantity of sulphune
nacid may be estunated from the known pro-
\pportions of this salt, as stated, page 116.

!

EXPERIMENT XCVIL

' Dissolve a few grains of sub-carbonate of
;fﬁﬂdﬂ, or of potash, mm a wine glass full of dis-
;lIilled water, and pour half the solution mto
imnother gluss.  Drop 1ito one of the glasses,
e little super-acetate of lead; a white preci
ipoitate (carbonate of lead) will mmiediately be
Heormed.  Add to the other glass, nitric acid,
Lutll the potash contamed m the fluid 1s neu-
irralized.  This belng done, pour mto it also
' few drops of super-acetate of lead, no pre-
eipitate will now appear, because the action
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of the sub-carbonated alcali is thus counter-
acted, and the test will now indicate muriatic
and sulphuric acid.

EXPERIMENT XCVIIIL

Add to any quantity of water impregnate
with sulphuretted hydrogen gas, a drop of
super-acetate of lead ; clouds of a dark browr
colour will immediately appear, and a preck
pitate of the same colour will be deposited,
which 1s hydro-sulphuret of lead. |

EXPERIMENT XCIX.

The effect of a sympathetic ink, with supe
acetate of lead, may serve to shew in a striking
manner the action of this test, with regard to
sulphuretted hydrogen, namely ; by writing on
paper with a pen, dipped in super-acetate of
lead. No characters will be visible (if the
writing has been made with a dilute solutios
of the re-agent). Andif the paper be held
over a saucer, or other vessel containing was
ter impregnated with sulphuretted hydrogen
gas, or when the paper is moistened with this
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iquid  the letters assume a brilliant me-
raallic aml indescent colour.

EXPERIMENT .

| Dissolve two orams of phosphate of soda,
|':11 half a test tube full of distilled water, and
ilrop into the solution, a little super-acetate of
cead; a white precipitate will take place,

svhich 1s phosphate of lead.—This precipi-

aate disappears again by the admixture of ni-
irric acid.
!

| EXPERIMENT CIL

|

E! Affuse upon bone ash (bone burnt to white-
luess) sulphuric acid ; a partial decomposi-
lidon will take place, because bone, which is
\hhosphate of lime, gives up part of its lime
|0 the sulphuric acid, and an acidulous phos-
ihhate of lime 1s produced.  If into this fluid
trvhen diluted with water, a few drops of su-
~;:wf;-r'rm:nmtu of lead are suffered to fall, a
\white precipitate takes place, which consists
#f all the phosphoric acid united to oxide of
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lead. The sulphuric acid also falls down, in
combination with another portion of the oxide
of lead, and forms sulphate of lead. These
two precipitates may be separated by dilute
nitric acid, which dissolves the phosphate,
but does not touch the sulphate of lead.

EXPERIMENT CII.

Let fall into water impregnated with car-
bonic acid gas, two or three drops of super
acetate of lead ; a white powder will fall down,
which is carbonate of lead, (white lead of
commerce). The same effect will take place if
the air respired from the lungs be blown by
means of a quill, or glass tube, threugh a so-
lution of super-acetate of lead. The carbo-
nate of lead, 1s soluble in caustic potash; and
by t. ~ection of the blow-pipe on charcoa
the acid is driven off, and the lead 1s reduced
to the metallic state,

Super-acetate o 'ead strongly attracts car
bonic acid from the air, it ought therefore
be kept in a well stopped bottle.
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XXV. SUB-ACETATE OF LEAD

L

'This combination of lead with acetic acid,
thich 1s vulgarly called Goulard's Laxtract, is
wecommended by Dr. Bostock to discover
e presence of mucous, or animal mucilage ;
nd to discriminate it in the analysis of aui-
laal fluids, from gelatine, with which 1t has
reen so often confounded. Sub-acetate of
iraad mstantly acts upon animal mucous, and
rcoduces with it a coplous white and faky
rrecipitate, but it is not sensibly rendered
urbid by a solution of animal gelatine. A
slution of sub-acetate of lead, may also be

mploved for separating the extractive, acid,

fad colouring matter from wine, so as to enable

53 to abstract from the remamine coleurless

[

Wquor, by means of a sub-carbonated alcali,
Il the water which it contains ; and to ascer-
nin in a ready manner the quantity of alcohd!
?rr brandy, which was present i the wine
ind this method of obtaining alcohol or
rrandy from wine, at once destrovs the com-
uonly received opinion, first entertained be
G
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Fabrony, namely ; that the spirit obtained from
wine, be formed during the distillatory process,
whilst on the contrary it clearly proves, that
brandy or spirit of wine, exists ready formee
in all vinous liquors, and that it may be sepa-
rated from them, without distillation. And
further: that the quantity thus separated, i
precisely equal to the proportion yielded
the commeon method of distillation. The pro-
cess which is as follows, was first pointed out
by Mr. Brande. |

EXPERIMENT CIIL

Add to eight parts by measure of the wine
to be examined, one part, of a cencentrated
solution of sub-acetate of lead ; a dense inso-
luble precipitate will ensue; it is a combina-
tion of the test with the colouring, extractive,
and acid matter of the wine. Shake the mix
ture for a few minutes, pour the whole upon @
filtre, and collect the filtred fluid. It cons
tains the brandy or spirit, and water of the
wine, together with a portion of the sub-ace=
tate of lead, provided the latter has not been
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‘cadded 1n excess; in which case a part (of
‘ccourse) remains undecomposed. Add in small
(cquantities at a time, to this fluid; warm, dry
:and pure sub-carbonate of potash, (not salt of
‘tartar, or sub-carbonate of potash of commerce)
iwhich previously has been freed from water
'by heat; ull the last portion added, remains
‘undissolved. The brandy or spirit, contained
i the fluid, will thus become separated; for
| the sub-carbonate of potash abstracts from it,
the whole of the water with which it was
vcombined ; the brandy or spirit of wine
forming a distinet stratum, which [loats upon
the aqueous solution of the alculine salt.  If
the experiment be made m a glass tube from
oue half an inch, to two inches mn diameter,
and graduated into 100 equal parts ; the per
centage of spirit in a given quantity of wine,
may be read off by mere mspection,

By operating on artificial mixtures of al-
cohol and water, Mr. Brande, found that
when the alcohol is ot less than 16 per cent
the quauntity mdicated by the dry, and warm
subcarbonate of potash, after the colonring

LI
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and acud matter has been separated by sub-
acetate of lead, was always within one half

part in 100 of the real proportion, contamed
in the mixture.

" Table exhibiting a comparative view of the
quantity of Alcohol, (specific gravity, 825,)
obtained by Mr. Brande from various

Wines and Spirituous Liquors.

Strongest., \ Medium. Weakest.
L R e 53.68
Brandy .... 53.39
Hollands 51.60
Raism wine 25.77 | 21.40
|5 A 25.83 23.49 19.54
Madeira.... 24.42 2027 | 17.9b
Marsala .... 25.87 21.56
Currant wine | 20.55
Constantia .. 10.75
Sherry .... 19.83 19.17 | 18.25
Ligbnn s 18.04
Bucel'zs. ... | 18.49
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Table exhibiting a comparative view of the
guantity of” Alcohol, (specific gravity, 825,)

obtained by

My,

Wines and Spirituous ,Liquﬂrs.

Brande | rom various

Red Madeira
Cape muscat
—— madelrra
Grape wine
Calcavella ..
White hermi-
tage ....
Rousillon ..

Malaga ....

Sheruatz....
Syracuse ..
INIOE isihnns
Claret......
i ) RN R

Malmsey mad,

Stronpest,

Medinm.

Weakest,

16,32

18.40
18.25
18.11
18.11
18.10

17.43
17.26
17.26
16.40
15.52
15.2

14.63
14.44

13.30

—

12 91
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Table exhibiting a comparative view of the

quantity of Alcohol, (specific gravity, 825)
obtained by Mr. Brande from various

Wines and Spirituous Liquors.

Burgundy ..
White champ.
Vin de Grave
Fontignac ..
Cote rot. ...
Red hermitage
Gooseberry
WINE ...
Hock o, . ¥s
Tockay ....
Elder wine..

Perr s
}'iii ,q.r

AIElttll"'

Strongest.

Medinm.

Weakest,

' Brown stout !

14,53

14,37

13.24
12.80
12.80
12.79
12.92
12.32

11.84
11.62
0.88
0.87
9.87
0.87

Bresu Fod
8.80 !

11.95

8.88
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The following Table exhibits the quantity of
Alcohol contained in Ale, Porter, and
other Kinds of' Malt Liquors. See Re-
pository of Arts, No. 2, p. 74, 1816.

IKind of Mait Lijuor Quantity of Aleohol.
120 parts contained, 1'arts of Aleohol.
.Ale, home-brewed - - - 8.0

Ale, Burton, three samples yielded
upon an average 5 . = 0B.25

Ale, common London-brewed, six

samples }'it‘]lli’.“d upon an average J.

Lm
=1
L

Ale, Scotch two samples, ditto -

Porter, London, eight samples, ditto 4.

Porter, bottled, three samples, ditto - 2.75
Brown stout, four samples, ditto - 5
Small Beer, six samples, ditto - 075
'on &
e

IO E10E



128 A PRACTICAL ESSAY

EXPERIMENT CIV.

The action of sub-acetate of lead as a tes
for mucous, may be shewn in the following
manner. Rince and macerate, an oyster, i
cold distilled water ; evaporate to dryness th
mucous matter thus obtamed ; re-dissolve the
dry mass i distilled water and filtre it. If to
this fluid, a few drops of sub-acetate of le
be edded, a copious white flocculent preci
pitate will be obtamned.,

The same effect 1s produced if the sohd
matter obtained by evaporating saliva to dry-
ness, be re-dissolved in water, filtered and
submitted to the action of this test,

XXVI. MURIATE OF PLATINA.

. 'This 1s a valuable test for distinguishing the
salts of potash, from those of soda, it produces
with all the salts of potash, a yellow precipi-
tate, which is not an oxide of platina, buta
triple salt, (prussiate of platina and potash) -
and it does not effect the salts with a base of
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'soda. In using this test, 1t 1s essential that
\tthere be no excess of acid ; and the solution
‘sshould be somewhat concentrated. Its ac-
‘ttion 1s greater, than tartareous acld, (see

i;page 58).

|
| EXPERIMENT CV.

| Add to half a test tube full of distilled water,
|:a few grains of potash, or sub-carbonate of
|jpotash ; and then add a drop of the solu-
| ttion of muriate of platina; the fluid will -
| istantly become turbid, and a ycllow precipi-
itate will fall to the bottom of the tube.

EXPERIMENT CVL

Add to a like quantity of distilled water, a
| few grains of soda, or of subcarbonate of
. soda, and add to it also munate of platina ;
| no change will take place, because soda 18
' not precipitable by this test.
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EXPERIMENT CVII.

Drop into a concentrated solution of sul-
phate of potash, a little muriate of platina,
the same phenomena will take place as im
Experiment CVI1I,

EXPERIMENT CVIIL.

Add to a solution of sulphate of soda, a
few drops of murate of platina no change
will take place.

In this manner the two alcalies, viz.
potash and soda, and their combinations are
easily discriminated.  See also Tartareous
acid, page 58.

XXVI1l, GREEN SULPHATE OF IRON.

Fhis salt, has been recommended for aseer-
taining the presence of oxigen gas, of which
mineral, and other waters, some lime contain
small quantity. 'Fhe presence of this gas, it3
discovered by dissolving in the water a small
quantity of this salt. If the water be entirely
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Ifree ot oxigen, and the phial containing 1t be
rwell stopt, the solution is transparent ; but if
otherwise, it soon becomes shghtly turbid,
ifrom the oxide of iron attracting the oxigen
‘cof the water, and a small portion of it in this
'imore highly oxidated state, leaving the acid
Ibecomes precipitated.

Green sulphate of iron 1s also employed
| ffor detecting the presence of gold, with which
\swhen in a state of solution it produces =
:H'thmwn precipitate, which 1s metallic gold,
l|l(see page 68). It also throws down palla-
llediwm in 2 metallic form. It is likewise use-
(ffud, for detecting galiic acid, with which, (like
lsall other salts of iron) it produces a precipi-
| ttate which speedily becomes black on expo-
‘ssure to the air.

EXPERIMENT CIX.

| Fill a phial brim full with the water to be
‘texamined and drop into it a few crystals of sul-
‘phate of iron, and cork the bottle close. In
\aa little time the sulphate of iron will be dis-
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solved, and if the mixture be suffered to stand
for six or eight hours, a brown oxide of iron
or ochry precipitate will fall to the bottom,

if oxigen gas was present in the water.

The action of this test must be received
with .some limitation ; for common air which
1s present n all natural waters, produces in
part, a like effect, and 1t is only from com-
paring the quantity of the precipitate with
common spring water, that some notion may
be formed. Mr. Henry expelled the air from
a portion of spring water by boiling ; 100
cubic mnches of the water yielded 4.76 inches
of gas. This gas he found a mixture of 3.35
inches of carbonic acid, and 1.33 of atinos-.
pherical air. It is to the presence of these
two elastic flmds, that water owes its taste,
and many of the good effects which it pro-
duces on animals and vegetables. Hence tne
vapidness of newly boiled watr from which
these gasses are expelled.
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EXPERIMENT CX.

. Add to half a test tube full of distilled
iwvater, a few drops of munate of gold; no
‘thange will take place ; but 1if sulphate of
ircon dissolved in water, be added, a brown
i;nvrm:ipil:a‘nr-: will fall down, which 1s gold in a
metallic state, (see page 09). This process
\aas been recommended for obtaining pure
wcold.  From the purplish colour which the
imecipitatc possesses, there 1s however reason
\o believe, that it contains a portion of oxide,
lind according to Proust, both muriatic and
im.itric acid, dissolve a little of 1it, which
inust be regarded as a proof of this oxidized
| tate.

XXVIII. ARSENIOUS ACID,

Lsse for dlscm'{:ring the presence of sulphu-

A solution of arsenious acid in water, is of

‘cetted hydrogen gas, and sulphurets in general,
Luith which it produces a vellow precipitate ;

[ | B - a . -
Ld with the salts of lead i iu-mlm':*:ﬁ a white
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precipitate. It is occasionally used as a

standard of comparison, to confirm or invali-
date the action of other tests, when employed
for the discovery of arsenic, particularly in
cases where collateral circumstances render
the phenomena of the usual tests doubtful.

EXPERIMENT CXI.

Add a little of the solution of arsenious
acid to half a test tube full of distilled water,
and no alteration of colour will take place;
but on adding to the fluid, water impregnated
with sulphuretted hydrogen gas, a bnght
yellow precipitate will be produced, which is
hydro-sulphuret of arsenic.

XXIX. MURIATE OF GOLD,

Itis chiefly of use for detecting the presence
of tin, with the solutions of which, when the
tin is at a minimum of oxidation, it produces
a purple, or purplish brown precipitate;
hence muriate of gold, and sub-muriate of

il P
- "
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tin, are reciprocally tests for each other. See
Sub-muriate of tin. Muniate of gold has also
been recommended as a test for albumen ; 1t
throws down a dense flocculent precipitate
from a solution containing . part of this
substance ; but oxy-muriate of mercury (see
page 70) 1s a better test for detecting this
substance, because it effects no change n
solutions, containing jelly, or animal gela-
tine, and mucous, whereas muriate of gold
appears to have a slight action on these bodies.

XXX. SULPHATE OF COPPER

This salt may be employed for discoverng
arsenic, with which it produces a bright yel-
lowish green precipitate, provided a very
small quantity of a subcarbonated alcali
has previously been added to the fluid in
which the arsenic is suspected. Water im-
pregnated with sulphuretted hydrozen gas
produces with this salt, a dark brown precipi-
tate, which is a hydro-sulphuret of copper.
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EXPERIMENT CXII

Add a small quantity of solution of arseni-

ous acid, to half a wine glass full of distilled
water, i which previously a grain of subcar-
bonate of potash has been dissolved ; a green
flocculent precipitate will instantly fall down.

"This substance after being dried and mixed
with a little powdered charcoal, and put into

a glass tube closed at the bottom, and lightly
stopped at the top, and then heated slowly to
reduness, will yield a metallic sublimate, which
will give the strong smell, peculiar to arsenic,
and which condenses on the sides of the tube,
and lines 1t with a brilliant metallic coating.
The same strong smell, and dense white fumes
will be given, merely by putting the dried pre-
cipitate on an ignited piece of charcoal.

To identify arsenic, when this is one of the
tests employed for detecting it, Dr. Henry,
advises (very properly) to perform at the time
of making the experiment, similar comparative
experiments, with what is actually known to
be arsenic.

#
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Because the proportions of sulphate of cop-
|per, and alcali employed, have considerable in-
‘ifluence on the distinet exhibition of the effect.
Those which answer best, are one of arsenic,
\tthree of subcarbonate of potash (er common
\ssalt of tartar), and five of sulphate of copper
(IFor nstance, if a solution of one grain of ar-
\ssenic, and three grains of potash, in two
ddrachms of water, are mingled with ano-
‘ther solution, of five grains of sulphate of
iccopper in the same quantity of water, the
(wwhole becomes converted into a beautiful grass
\zzreen mixture, from which a coplous precipitate
\of the same hue slowly subsides, leaving the
'!Huper-lmtunt liquor transparent and nearly co-
i!n:ﬂurleﬁs. When the same materials, exceptwith
\the omission of the arsenic, are employed n a
i:1ﬁl~:e manner, a delicate sky blue mixture resnlts,
‘o different from the former, as not to admit of
the possibility of mistake. In this wiy one-
toortieth of a grain of arsenic diffused through
X0 grains of water afforded to Dr. Bostock,

1y the addition of sulphate of copper and
‘xotash, in proper proportions, a distinct yel-
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lowish green precipitate.  See Edinbursh
Medical and Surgical Jowrnal, v. 166. In
employing this test, it is necessary to view
the flud by reflected, and not by transmitted
Lght, and to perform the experiments by
daylight. T'o render the effect more appa-
rent a sheet of white paper may be placed
behind the glass or test tube in which the
mixed fluids are contained.

XXXI. MURIATE OF LIME.

Is of some use, as an auxiliary test, for dis-
covering the presence of alcaline carbonates,
all of which decompose this salt, and pro-
duce with it carbonate of lme. It 1s further
useful in the analysis of vegetable substances
for detecting the presence of oxalic, malic and
tartarcous acid, with which it produces a white
crystalline precipitate, which is highly insolu-
ble in water, but readily soluble n dilute ni-
tric acid, and the precise nature of which
may then, be farther examined with less di
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‘culty, so as to discriminate which particular
vegetable acid entered into its composition.

Dry muriate of lime 1s employed also to
\vstrengthen spirit of wine, because the affinity
cof alcohol for water is so strong that it cannot
\Ibe entirely freed from it by simple distillation.
|.And by muriate of lime this may readily be
effected.  For this purpose one part of mu-
irriate of hme rendered perfectly dry by having‘

‘heen exposed to a red heat, and powdered

:after 1t has become cold, 1s put mto the retort
cor still, over this, three parts of highly recti-
\thied spint are to be poured, and the mixture
swell agitated ; by distillation with a very
gentle heat, about two-thirds of the spirit will
‘ithen be obtained in the state of perfectly
pure aleohol.

XXXII. BENZOATE OF AMMONIA.

Benzoate of ammonia 1s an excellent test

'for separating iron from manganese when
‘tlngether in one solution ; it 1s necessary when
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employed for this purpose, that the solution
containing the two oxides, should be rendered
previously neutral with accuracy, by the ad-
mixture of ammonia, or any other alcali; and
then the benzoate of ammonia may be added,
till no more precipitate falls down. This
precipitate is benzoate of iron, for all the
manganese remains in the solution.

[t may however happen that after having
precipitated the iron from the solution con-
taming several kinds of earths and metallic
oxides ; that part of the benzoate added, exists
in the solution in excess; n that case it ought
to be destroyed by boiling the solution with
some acid, to obviate any confusion which
might happen to be produced by the benzoie
acid, on the continuation of the analysis.

Benzoate of ammonia not ouly separates
iron from manganese, but 1t will also detach
this metal from all earthy salts, and from
nickel, cobalt, zinc, and many other fllftﬂlﬁ:
none of which are precipitated by this tes’.t:
when properly applied; that is to say if
the following circumstances be attended to.

—— e
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‘Let the solution of the iron which ought to
'be in the state of peroxide, be rendered per-
fectly neutral, by the admixture of ammoni,
and dilute 1t considerably with distilled water.
| Then let fall mto the flud, drop by drop,
|:1hr: solution of Benzoate of ammonia, till no
\further precipitate appears.

f Throw the mass on a filtre, wash the
iinsoluble residue with cold water, and dry the
|;precipitnte at a temperature of 212°. The
tbenzoate of iron thus obtained, contains 25
Ipper cent of red oxide of iron, and 75 of ben-
\zoic acid and water.

l If the benzoate of iron be digested for about
11¢2 hours 1 liquid ammonia, 1t becomes com-
ipletely decomposed ; the red oxide of 1ror
ffalls down to the bottom of the vessel,
mand Benzoate of ammonia remains in solu-
iition.  We are indebted to Berzelius for this
ttest.  Its utility must be obvious to all, who
-!l:urc employed n analytical labours; because

‘ithe complete separation of manganese from
%i-:r{m, hus hitherto been attended with peculiar
! ifficulty.
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XXXIII. WATER IMPREGNATED WITH
SULPHURETTED HYDROGEN GAS,

LIQUID SULPHURETTED HYDROGEN,

This fluid pl‘ec-ipitéﬂfe's many of the genera of
metals from their solutions in acids, and pro
duces with most 6f them, dark coloured preci
pitates ; and as it effects none of the earths,
with the exception of zircon and alumine, it
gives us a very valuable agent in analysis.
And besides this, some metals may at once
be recognised by the colour of the precipitate
which they afford with this fluid. For ex-
ample : with zinc this test produces a white
precipitate, with the salts of antimony a brigh
orange coloured one ; arsenic 1s precipitaf
yellow ; tin, chocolate brown; gold, a dark
purple; platina, reddish brown or nearly blacl
The solutions of lead (page 118) silver (page
01), mercury, copper and bismuth are precipi-
tated of a dark brown or black colour. 'The
colours of the precipitates are however very
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sable to vanation, from the state of combinu-
won. And particularly, the degree of oxidize-
unent of the metal in the solution, has a mate-
sal influence on the colour of the precipitates.
Tost of the precipitates are compounds of sul-
Hhwretted hydrogen, with the metallic oxide ;
rr In some cases a decomposition, more or less
complete takes place; part of the hydrogen
rest unites with part, if not all, of the oxigen
{f the metallic oxide, and reduces it nearly to
ue metallic state, or to a state of minimum of
ixidizement, and the remainder of the sulphur
mnd hydrogen unite with the metal, and the
‘thole 15 separated from the acid of the solu-
oon in the form of a coloured precipitate,
thich therefore is either a sulphuret, or a
rydro-sulphuret, of the metal, according to
rrcumstances,  Sometimes too, a small por-
wn of sulphuric acid 1s formed at the same
‘mme, which renders the play of aflinities still
ore complex. Some of the metallic solu-
ions afford no precipitate with sulphuretted
\wydrogen, or at least the precipitate is re-
‘sssolved by a shight excess of acid. The
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metals which afford no precipitate, are those
chiefly which have a great affinity for oxigen,
and which decompose water; namely, iron,
cobalt, nickel, manganese, uranium, titanium,

id cerium.  But some of these metallic
1olutions become more or less deeply coloured

by this test. Thus if liquid sulphuretted
hydrogen be added to a weak solution of red

sulphate of iron, the metal becomes reduced

immediarely to the state of the green or less
oxigenized sulphate, and no actual metallic
compound falls down ; but sulphur s merely
precipitated.

EXPERIMENT CXIIIL

Dissolve one or two grains of sulphate of
zinc (white vitriol) m half a test tube full of

distilled water, and add to the solution, liquid

sulphuretted hydrogen. The zinc will become

precipitated in the form of a white gelatinous
sediment, which is a hydro-sulphuret of zinc,

-
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EXPERIMENT CXIV.

Dissolve a few grains of tartrite of ant-
'mony and potash (emetic tartar) i a test tube
full of distilled water; and drop into the
‘solution gradually, liquid sulphuretted hydro-
.gen ; a brigiit orange coloured precipitate will
‘be obtained. '

EXPERIMENT CXV,

Mingle a smail quantity of the solution of
arsenious acid, with half a test tube full of
distilled water, and add to the mixture, liqud
sulphuretted hydrogen, a yellow precipitate
- will immediately be produced.

EXPERIMENT CXVL

Let fall a few drops of sub-muriate of tia,
mto half a wine glass full of distilled water ;
and add to the mixture, liquid sulphuretted
hydrogen ; a chocolate brown precipitate will
be produced.
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EXPERIMENT CXVII.

Mix a few drops of muriate of gold, with
half a test tube full of distilled water; and
add to the mixture, hquid sulphuretted hy-
drogen ; a dark orange brown precipitate will
fall down, which 1s sulphuret of gold, and
which is composed of 80.59 gold, and 19.61
sulphur. (Thompson’s Annals, No. 2, 18183,
p. 141.)  When exposed to heat 1t gives up
its sulphur, and the residue 1s metallic gold.

3

EXPERIMENT CXVIII

Add to half a test tube full of distilled
water, from ten to twenty drops of muriate of

platina; and drop mto the mmxture, liquid

sulphuretted hyvdrogen; a black precipitate

will take place; which becomes reddish
brown, with an excess of the test. It is ac-

b

cording to Berzelius a perfect sulphuret of

platina.



ON CHEMICAL TESTS. A7
XXXIV., TINCTURE OF GAILLS,

This is an excellent test for detecting the
presence of wron. It produces with this metal,
a violet, or black precipitate, whether the
won be held m solution by carbonic acid, or
by any other acid. If the ron be dissolved
i carboule acid, as 1s often the case in mi-
neral waters, the solution after having been
¢oncentrated by boiling, 15 no longer tinged
of a violet or black colour; but if 1t be
held 1 solution by any other acid, the test
still continues to produce a black pre cipilut‘.
When the quantity of irom 1s exceedingly
small, as 1s 0 general the case n chalybeate
waters, tincture of galls does not actually pro-
duce a sensible precipitate, but only a shight
purple tinge. A neat way of applying this
test in cases where the quantity of on 1s very
small, consists mn suspending a shee of the
gall-nut, by a silken string 1 the water to be
examined. The won m order to afford a
purple or black precipitite with tincture of
galls must be in the state of a red oxide, and if

H 2
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oxidized i aless degree, the effect will not be
instantaneous, but will only take place afterleay-
ing the mixture to stand some time in contact
with the air. The black colour can however
be also rendered apparent, even in solutions of
ron, containing the metal in a lower state of
oxiudation, by causes which cannot change the
state of oxidation, as by dilution with water,
or by the addition of a little alcali; and the
reason therefore of it not appearing when the
solution contains the iron at a minimum of
oxidation, is, that the oxide i that state is
retamed by a stronger attraction in combina-
tion with the acid, than when the oxidation is
more perfect.

The action of this test is influenced by the
presence of other bodies. For example; if
alcalies and earthy carbonates are present, it
then produces with iron, a violet colour.., If
neutral alcaline salts are present: the colour
1s deepened, or of a dark purple; the presence
of sulphate of lime, renders the colour of
the precipitate at first whitish, and afterwards
black ; and carbonate of lime, produces the
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same effect.—A dark purple colour indicates
other alealine salts;  purplish red denotes
sulphurctied  hydrogen,  Mr. Plillips has
shewn that carbonate of lime has a consider-
able cffect on the production of colour by the
action of tincture of galls on salts of ron.
When the iron is in a low degree of oxidize-
ment, it rather heightens the colour: while,
when it 15 at the maximum ol oxidizement, it
diminishes it so much, that if the won be pre-
sent In very minute quantity, it may even not
be capable of being detected by this test.
He has thus been enabled to explain a fact
before mesplicable, which had given rise te
various opinions with regard to the hot waters
of Bath, namely; that when taken immedi-
ately from the spring and while hot, they give
indication of a small quantity ol iron, by the
test of eflusion of galls, while, when they
have cooled under exposure to the air, so that
the iron becomes more oxidized, they appear,
from the same test, to contain none, though
no iron is deposited during the coolimg.
Tincture of galls prod ~es with the solu-



150 A PRACTICAL ESBAY.

tions of osmium, a vivid blue colour. With
the solution of tellurium it affords a yellow
precipitate—with solutions of mercury an
orange coloured precipitate. Silver 1s preci-
pitated of a white colour—uranium, brown—
but the colour of the precipitates of these
metals 1s upon the whole exceedingly variable,
according to the combination or. state of ex-
istence of the metal, and its degree of oxidize-
ment.

EXPERIMENT CXIX.

Impregnate a quantity of distilled water
with carbonic acid gas, shake it up for a few
minutes with a small quantity of iron filings,
let the mixture stand for about 24 hours, and
then decant, or filtre it. Take half a wine
alass full of this chalybeate water, and add to
it, a few drops of tincture of galls, The
mixture will assume a violet colour, and a
black precipitate will become deposited, com-
posed of gallic acid, tan, and oxid of iron.
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EXPERIMENT CXX.

Take another portion of the same chaly-
| heate water, concentrate it by boiling to
;abouit one half of 1ts bulk, and when 1t 13 be-~
reome cold, filtre it ; a brown precipitate (car-
|bonate of tron) will fall down. The remain.
img clear flmd will no longer be aliered by
ttincture of gall, which shows that the 1ron
'was combined with an excess of carbonic
racid, which held it dissolved n the water.

"EXPERIMENT CXXI,

| Add to two or three ounces of distilled wa-
(ter, five or six drops of sulphuric acid, toge-
| ther with a small quantity of 1on filings, shake
Ithe muixture for a few minutes, and let it stand
‘till 1t 1s become perfectly clear, or it may be
Ihltred after having stood 8 or 10 hours.
T'o one-half of this clear solution of iron,
‘add a few drops of tincture of galls, a violet
{reolour which speedily darkens, will immedi-
cately appear,
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Boil the other half of the fluid, till it is
concentrated to about one half of 1ts original
bulk ; a brown powder will separate from the
solution during the process. When the fluid
15 cold, filtre 1t, and examne 1t agan by add-
mg to it a few drops of tmcture of galls;
which will still ocecasion a violet or black co-
lour, because the iron 1s combwed with a
mineral acid. A ininute quantity of sulphate
of won, dissolved in distilled water, will give
the same results.

The black, or violet coloured precipitate
which this test produces, with the solutions of
iron, 1s a combination of oxid of iron, with
the gallic acid and tan, contained mn the tinc-
ture of galls. In order that the iron may
produce immediately a black precipitate, it
must be in the state of red oxide ; for the less

oxidized 1ron does not form mstantly a black

precipitate with these bodies; but the ten-
dency of the oxide of iron 1 the green sul-
phate, to receive a larger proportion of oxygen
into the combination, 1s however such, that 1t

is difficult to prevent a black precipitate from

Ll
il

!
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theing obtained, a few moments exposure to
‘the atmosphere, or the action of the oxvgen even
oof the air contammed in the upper part of the
ilest tube, 1s sufficient to communicate a viols!
itint. The brown precipitate which 1s pro-
dduced when a solution of green sulphate of
iron is boiled, (Experiment CXXI) is owing
o part of the protoxide of iron, passing to
ithe state of per-oxide, and combining with «
pportion of acid, falls down in the form of a
tbrown powder, which is a sulphate, of the per-
coxide with excess of base, or a sub-sulphatc
cof 1ron.

EXPERIMENT CXXII.

The effects of a sympathetic ink may be
mbtained by writing on paper with a dilate so-
wution of green sulphate of iron; when the
wvriting 1s dry, no letters are visible ; and if a
iceather, or sponge moistened with tincture of
isalls be pussed over the paper, the writing will
‘nstantly become wisible and assume a black
lezolowr.,
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XXXV. SULPHATE OF COPPER AND AM.
MONIA,

This test which 1s of a very fine azure blue
colour, may be applied for discovering arsenic
when contamed m a hqud. It produces with
it, a yellowish green precipitate, which after
being separated from the super-natant fluid
dried, and put upon iguited coals, produces the
peculiar garlic like odour, which is character-
1stic to arsenic, when i contact with red hﬂ:
coals. The precipitate 1s not soluble in
water, nor in a solution of arsenious acid,
unless added largely in excess, butit 1s solubl
in liquid ammonia, and in nitric and most other
acids.

EXPERIMENT CXXIIL -

Into half a wine glass full of distilled wates
let fall a few drops of the solution of arses
pious acid, and add to it a few drops of solus '
tion of sulphate of copper and ammonia; &
yellowish, or pea green precipitate will ensu -.',
which if collected, dried and laid on an 18-

L3
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aited piece of charcoal, will diffuse the pecu-
war garlic like odour, which characterises ar-
ssenic when heated with combustible bo-
i1es.

EXPERIMENT CXXIV.

Divide the whole of the fluid together with
lthe precipitate of Experiment CX XIIL into
lfoursparts, and add to one, a little distilled
wvater only; to the second, a few drops of so-
ltation of arsemous acid ; to the third, liquid
mmmonia, and to.the fourth, acetic, nitric, or
mny other acid. On the addition of water, no
nlteration will be perceived any more than
firom the solution of arsemous acid ; but if the
laatter be added m great quantity, the precipi-
izate becomes redissolved ; a few drops of li-
jquid ammonia will also immediately dissolve the
nrecipitate, and a blue transparent fluid waill
ne obtamed, and a little nitric acid added to
the fourth part, will in a like manner dissolve

the precipitate, and form with it a colourless
wolution.,
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XXXVI. SUB-BORATE OF SODA

Or common borax when deprived by fusion,
of its water of crystallisation, beconies (glass
of borax) an excellent flux for all earthy sub-
stances and metallic oxids, and 13 employed as
such in the blowpipe assays.
It hkewise renders an essential service in
the operation of analyzing argillaceous mu
rals ; these substances which are but feel
acted on when fused with alcalies, yield rea
dily to glass of borax, Corundum, and the
hardest gems may be subdoed by fusion, &
means of this salt

XXXVII. SUB-MURIATE OF TIN,

Thus is a delicate test for platina, with ¢
solutions of which it produces an orange co
louved preeipitate. It 1s also used as a test
for detecting gold, with the solutions of which
it afferds a purple coloured precipitate, well
Jwown by the name of Miz precipitate of
Lnse.ms, and used to give a red colomr
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porcelain and glass.  Sub-muriate of tin has
likewise been recommended as a test for de-
ttecting albumen which it precipitates from its
:solution, but less uctively than corrosive sub-
limate (see page GY), for water containing

2 of albumen is not altered by this test im-
'mediately, but only after the mixture has been
ssuffered to stand some hours. With the neutral
-salts of palladium, this test gives a dark brown
| precipitate, but 1f added to excess, the liquor
remains transparent, and of a fine emerald green
rcolour. Italso produces a dark brown pre-
‘cipitate, with a solution of corrosive sublimate
‘of mercury. It 1s absolutely essential that
‘the test be fresh prepared ; or at least the tin
‘which 1t contains, should be at a minimum of
-oxidation,

EXPERIMENT CXXV.

Mix a drop of muriate of platina, with a
‘wine glass full of distilled water, and add to
'the mixture, a drop or two, of sub-munate of
‘tin ; a dense orange coloured precipitate will

fall down. o !
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EXPERIMENT CXXVL

Ada to a wine glass full of distilled water
one drop of muriate of gold, and let fall
into this fluidl, a few drops of sub-munate of
tin ; a purple coloured precipitate will be ob-
tained, consisting of oxid of tin and gold.

The colour and quantity of the precipitate |

1s extremely various, from circumstances not
easily appreciated. Its production is owing
to the strong attraction of the tin to oxigen,
and the large quantity of that principle, with
which it i1s disposed to combmme. When the
twe solutions are mixed, the oxide of tin
Leing at the mmimum of oxidizement, attracts
part, or the whele of the oxigen of the oxid
of gold; the two oxides, thus brought to
states of existence different from those in
which they were present in the separate solu-
tions, are no longer soluble, are precipitated
i combination. This theory also points out
the circumstances required to be attended to
in the process, to obtain the precipitate uni-
form ; the whole depends on having the solu-

i

e



ON CHEMICAL TESTS. 159

tion of tin at the minimum of oxidizement, or
as nearly so as possible; and hence it must
be used newly prepared, as otherwise the tin
passes to too highly an oxidated state, and the
effect of the test is lost.

The colour of the precipitate approaches
more to a violet, as the muriate of tin hears
a larger proportion to that of gold, and the

colour communicated by this precipitate to
porcelain, has the same variable character.
When the sub-muriate of tin is in excess, the
precipitate 1s more of arose colour. A violet
coloured precipitate ML Oberkampf found
to contain, 60 per cent of oxide of tin, and
40 of metallic gold, and a fine purple co-
loured precipitate, contamed 20% per cent of
tin, and 791 of gold. I'rom the m'perimr}nts of
M. Dupeortal, it appears that the degree of dilu-
tion influences much the quantity of the pre-
cipitate ; so that when a very weak solution
of muriate of gold and muriate of tin, be emn-
ployed, one part of gold will pmllu-:r: as much
as 51 parts of purple pl‘{’t*.']'t*hﬂtl?.



160 A PRACTICAL ESSAY

EXPERIMENT CXXVIL

Let fall into a test tube half filled with dis-
tilled water, one drop of a solution of oxy-
muriate of mercury ; and add to the mixture
a drop of sub-muriate of tin, a dark brown
precipitate will instantly be produced.

Sub-muriate of tin has a strong tendency

to acquire a further proportion of oxigen; it

should therefore be preserved in a well stopped
bottle.

XXXVILL  LIQUID AMMONIA.

Caustic, or liquid ammonia, is chiefly em-
ployed in analytical experiments, for discover-
ing copper and nickel, with the solutions of
which, when added in excess, it produces a
clear sapphire blue colour.

To disciminate to which of these metals
the blue colour be owing, it 1s only necessury
that the ammonial solution be saturated
excess with sulphuric or nitric acid, and then
immersing into it, a slip, or bar of zinc; this

|
F
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metal will precipitate copper, if the colour be
owing to that metal, but with mckel 1t pro-
duces no effect; a mud coloured precipitate
mdeed 1s not unfrequentiy deposied from a
solution i common mickel, but this precip
tate 1s for the most part arsenic, and ron, with
which nickel puritied m the usual way, always
abounds; und when all the arsenic capable
of prectpitution by this method, has fallen
down, no further digestion with zme will pro-
duce the least effect. The solution of oxid
of nickel in ammonia, 1s decomposed accord-
g to My, Plallips, by the additon of soda
or potash; and he has pomted out tlus, as
affording a certain and easy method of ob-
taining, what 1s otherwise very difficult, nickel
free from cobait ; the oxide of the latter when
dissolved in ammonta, being very slowly and
sparingly precipitated by potash, while that of
the former is precipitated immediately and
largely. Ileascribes these decompositions to
the two alcalies combining, and thus weaken-
ing the affinity of either to the wetallic oxid.
Liquid ammonia produces with zinc a white
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precipitate, which again becomes dissolved
by & more copilous admixture of the test.
Liquid ammonia renders great services to the
practical analyst, by enabling him to discri-
minate, in many cases, saline compounds with
a base of lme, from those of magnesia; be-
cause 1t precipitates the salts of magnesia
partially, but ot the salts of lime; at least
the latter are not precipitated, when lime alone
1s present. Certain precautions are however
necessary in the application of this substance ;
because, although magnesia cannot be precipi-
tated entirely from any of its solutions by am-
monia, yet, if alumine be present, 1ts precipita-
tion is complete. Thus, Chevenix found, that
on adding an excess of ammonia, to a solution
of muriate of magnesia, mixed with a large
proportion of muriate of alumine, nothing re-
mained in the solution but muriate of ammonia :
the two earths were precipitated in combina-
tion, and the aflinity of the alumine to the
magnesia had so much aided the decomposi-

tion, as to render it complete ; and this uf-

. =
finity between the two carths, was even suffi- =

=3
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cienit to resist the action which potash is
capable of exerting on alumine. And fur-
ther; if in the exammation of a hquid (for in-
stance a mineral water) containing carbonie
acid, either in a free state, or combined with
magnesia, lquid ammoma be employed, it
will take part of the excess of the cuibonic
acid from the magnesia, and the carbonute of
ammonia will then throw down carbonate of
lime ; and if salts of alumine be present, they
will hkewise be effected.

[t is of the greatest importance to be aware
of the remarkable property which this re-
wwent possesses, of forming triple salts, either
with earths of metallic oxides, as 1s the case
when sulphate of magnesia, sulphate of lime,
and sulphate of iron occur together. In such
a case for example, the excess of acid (if any)
must first be neutralized by ammoma ; if
succinate of ammonia be then added, the iron
if m a high state of oxidation, will become
precipitated, (see succinate of aminonia) aud
the earths remam untouched.

1
|

Or, the solution may be evaporated to diy-
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ness, and then exposed to a dull red heat for

atleast one hour. By this means the sulphate

of iron becomes decomposed, its oxide of

iron is left behind, and the sulphate of lune

will be rendered nsoluble, whilst the sulphate
of magnesia 1s not altered. If the mass be

then digested in water, the sulphate of mag-

nesia becomes dissolved.

If sulphate of iron, and sulphate-of mag-
nesia, are alone present m a flmd, the mso-
luble residue will of course be oxide of iron.

Sulphate of lime, and sulphate of magnesia
may also be separated by the following methods :
If the quantity of sulphate magnesia is compa-
ratively small, with regard to the sulphate of
lime, liquid ammonia, when added to the solu-
tion, will separate portion of the magnesia
(but not all) and the sulphate of lime will
not be acted on ; provided the mixture be kept

for some hours in a well corked bottle, to
prevent it from absorbing carbonic acid of

the atmosphere. Dut as it i1s more com-

monly required to separate sulphate of lime,

from a larger quantity of sulphate of mag-
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mesia, advantage may be taken of the very dif-
ficult solubility of the former, and the ready
wolubility of the latter. The mixed solutions
ttherefore should be concentrated lighly by
eavaporation ; when, after some hours repose,
most of the sulphate of lime will separate
salone, and may be removed. The solution
may then be evaporated to dryness, and
sstrongly heated, and next pulverised and di-
gzested with three or four times its weight of
zold water, by whieh the whole of the sul-
pphate of magnesia will be dissolved, and what
little sulphate of lime may remain, after the
ffirst process, will be left untouched. The
ssolutiou may then be boiled with sub-carbo-
mate of potash, to decompose the carbonate
oof magnesia, and the latter, when washed,
ddried, and i1gnited n a strong red heat, will
tbe magnesia.

Liquid ammonia may also be employed as
an useful re-agent, to separate oxide of 1on,
ffrom oxide of manganese ; for this fact we are
undebted to Mr. Hatchett; his method 1s as
‘follows : pour into the solution of the mi-
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neral in muriatic acid, diuted with water,
liquid ammonia, till the mixture slightly res
stores the blue colour of reddened litmus
paper. The oxide of iron will thus be sep
rated, and remain on the filtre upon which the
liquor 1s thrown, and the oxide of manganese
will pass through 1t, 1n a state of solution com
bined with muriatic acid. To obtain it from
this solution, it 1s only necessary that the fluid
be evaporated to dryness, and exposed to
red heat to expel the muriate of ammonia.

EXPERIMENT CXXVIIL

Add three or four drops of the solution of
su.phate of copper, to half a test tube full of
distilled water, no change will take place ; bu
if a few drops of liquid ammonia be added,
in excess, the mixture will assume a fine sap
phire blue colour, and thus indicate the pre-
sence of copper. This experiment may be
pleasingly varied in the following manner,

|
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EXPERIMENT CXXIX.

Write on paper with a solution of sulphate
tof copper, the characters or writing, will be
cof a green colour, (or when the solution is
ddilute, the letters will be mvisible) and if the
ppaper be held over the surface of hiquid am
mnonia contained in a glass or saucer, the writ-
ung will assume a beantiful blue colour, which
ideparts agam on removing the paper near a
ffire, or by suffering it to be exposed to the
copen air for some time.

The presence of copper when contained in
pickies, to which a beautiful green colour has
theen given, according to the directions of
ithe most popular homicidial cookery hooks,
tby boilmg them with half-pence, or allowing
ithem to stand for 24 Lours in copper or brass
pans (See English Housekeeper, by L. Raf-
ffald, p. 352, 354.) may thus be detected. It
us only necessary to mince the suspected
ipickles, and to pour liquid ammonia diluted
with an equal bulk of water over them In a
sstopped phial, if the pickles, contain the mi-
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nutest quantily of copper, the ammonia will
assume a blue colour. .

EXPERIMENT CXXX

Dissolve a few grains of sulphate of zing
(white vitriol) in half a test tube full of dis-
tilled water, and add liquid ammonia to the
solution drop by drop ; a gelatinous precipi:
tate will be produced; which disappears again
by a more coplous admixture of the test.

EXPERIMENT CXXXI,

Dissolve five or six grains of sulphate o
magnesia in half a test tube full of distillec
watey, and add to the solution, liquid amma
nia; part of the magnesia only will be preci

pitated, the rest, remains in solution, and by
evaporating the super-natant fluid, a triple salt
will be formed consisting of sulphuric acid,
magnesia, and ammonia,

Liquid ammoma 1s known to be per-
fectly deprived of carbonic acid, or fit to be
used as a test, when it gives no effervescence
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~wwith acids, no cloudiness on mixture with
(sstrong alcohol, and particularly when it does
mot alter the transparency of a solution of
ppure lime (calcareous spar, or Carrara marble)
un nitrous, muriatic, or acetic acid.  Tlis last,
iwwhich is a most delicate test, should Le made
im a well corked botfle, for though liquid am-
imonia will not precipitate lime, carbonated
immmonia will do it very readily, and the al-
kzali, if exposed to the air, will speedily absorb
frrom it suflicient carbonic acid to render this
‘rest fallacious.  Besides this, it should yield
o precipitate with oxalic acid.  1f muriate of
immonta 1s accidentally mixed with the hquid
gmmonia in the process of distillation, the
eresence of the muriatic acid 1s thus detected -
(maturate part of the lhiquor with distilled vine.
Far, and add to it a few drops of nitrate of
ilver, a white precipitate will then indicate
e muwiatic acid, for nitrate of silver is not

louded by pure acetate of ammonia.
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XXXIX. OXALATE OF AMMONIA,

This salt 1s the most delicate tests for lime :

with which it produces a white insoluble pre-
cipitate ; its power is very great. One graig
of lime, may be detected by it, in 42,250 of
water. It also occasions a cloudiness in fluids
containing magnesia, but then, its action i
comparatively very feeble. The precipitate
when a small quantity of magnesia is present,
does not take place dmmediately, Lut only
after some hours standing, and besides this
the magnesia must be present in considerable
quantity, whilst on the contrary, the minutes
portion of lime, 1s immediately affected by thig
test.

If oxalate of ammonia occasions a whit
precipitate Lefore, and not after, having boilet
the fluid submitted to 1ts action (for mstance
a minerzl water) the hme 1s dissoived by a
excess of carbonie acid, and 1f 1t continues U
produce a precipitate in a liquid which hat
been concentiated by boiling, we then aré
convinced that the line is combined with
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'ixed acid. From the quantity of the preci-

s e T

' pitate produced, we are enabled to determine
ithe quantty of hme which the substance con-
itains. Lo render this test decisive, the fol-
Howing precautions are however nccessary :
I. The mneral acids, if any be present, must
Ibe previously saturated with an alkal. 2.
Barytes, and strontia, if present, must be pre-
viously removed by sulpliurie acid
The quantity of lime, contained n the pre-
~ipitate, may be known, by first igniting 1t
-~ with access of air, which converts the oxalate
mto a carbonate of lime; and by expelling,
from this last, the carbonic acid, bv a red
heat, 0 a covered crucible.  According to
Dr. Marcet, 117 grains of sulphate of hme
give 100 of oxalate of lime, dried at 160 de
grees Fahrenheit,

EXPERIMENT CXXXII

Impregnate a small quantity of distilled
water with carbonic acid, end shuke the water
up, for some ninutes with a small portion of
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powdered white marble, or chaix; suffer it to
stand for at least two days, and then filtre it.

To one half of this solution add a few grains
of oxalate of ammoma, the fluid will 1mme-
diately become turbid, and after some time, a
white powder (oxalate of lime) will fall to the
bottom.

Boil the other half of the liquor over the
lamp furnace, for a httle while ; during this
process, the fluid will become turbid, and a
white precipitate (carbonate of lime) will be
deposited ; and the liquid after having also
been filtred when cold, will now no longer be
rendered turbid by the test, because the car-
bonic acid which held the hme in solution by
virtue of an excess of carbonic acid, being
volatilized, the lime becomes precipitated in
the form of carbonate of lime (see page 101).

EXPERIMENT CXXXIIL

Make a niixture composed of three ounces
of distilled water, a few grams of powdered
white marble, or chalk; and a few drops of
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muriatic acid ; shake the mixture for five or
six minutes, and suffer it to stand, till it is be-
come perfectly clear. Pour off half a wine
glass full of the fluid, and add to ita few
grans of oxalate of ammonia, the solution
will immediately become turbid, and oxalate
of lime will be deposited in the form of z
white powder.

Having concentrated by boiling another
portion of the solution, examine it in a like
manner with oxalate of ammonia : and it will
also afford a white precipitate ; because the
acid which holds the lime dissolved cannot be
volatilized by heat

EXPERIMENT CXXXIV.

Pour a few drops of a solution of oxalate
of lime, into a test tube full of lime water,
and the same phenomena will take place as
in the preceding Experiment.



174 A PRACTICAL BS8SAY

EXPERIMENT CXXXV.

Pour a little oxalate of ammonia into a
tumbler full of common spring water ; the
‘water will become milky, and a white precipi-
tate will fall down, because spring or pump
water, always contains a portion of lime, com
bined either, with sulphuric, or carbonic acid;
or sometimes both sulphate and carbonate of
lime are present.

EXPERIMENT CXXXVI.

Dissolve one or two gramns of sulphate of
magnesia, i a test tube full of distilled water,
and add to it,a few grains of oxalate of ammo-
nia; the solution will not become turbid.
This experiment shows that magnesia does not
form a salt of so difficult a solution as lme
does, with oxalic acid, and that consequently,
the presence of magnesia, is no material ob-
stacle to the detection of lime by means of this
test. If againa few grains or more, of sulphate
of magnesia are added to the before men-
tioned quantity of water. and if to this, several

A iy AL g
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grains of oxalate of ammonia are added, the
solution even then does not become turbid,
although 1t be suffered to stand for some
days.

- ++ XL, PRUSSIATE OF POTASH.

This 15 one of the most nnportant tests
ever discovered, because 1t has the valuable
property of forming a precipitate, with all me-
tallic solutions ; except those of platina, gold,
antimony, tellurium, iridium, rhodium and os-
mium ; and from the colour of the precipitate,
the particular metal may in many cases be -
ferred, and its quantity ascertuined by easy
means. It 15 chiefly used for detecting iron.
If this metal exists n a state of high oxidize-
meut, - any fluid, 1t produces with this test,
a DPrussian blue precipitate, and when 1 a
low state of oxigenauion, the precipitate 1s
white, but even then it very rapdly assumes
i blue colour on mere exposure to the air.
Copper is precipitated brown, zine and tin
afford a white gelatinous preaipitate, and co-

Lalt a distinct olive grecl one, Dasmuth
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gives with it a yellow precipitate. It is not

effected by any of the earths. It is a very
useful test for the analysis of mineral waters.

If a mineral water taken fresh from the spring,

affords a blue precipitate with prussiate of
potash, but not after having been concen-
trated by boiling, it may be inferred, that the
iron 1is present in the water, in combination
with carbonic acid.  And if the test, conti-
nues to strike a blue colour with the boiled,
or concentrated water, the acid which held
the iron n solution, 1s a mineral acid; the na-
ture of which may be readily discovered, by
the appropriate tests for acids, namely; by
the salts of barytes (page 191 192), or those
of silver, (page 79).

It 1s stated by some authors, that alumine
is also precipitated by prussiate of potash :
such a statement 1s erroneous. The error has
arisen from the application of an impure test;
and many of the contradictory results of mi-
neralogical analysis by different chemists, are
probably to be ascribed to a simlar cause;
but with barytes this test produces a crystal-
line salt, and this peculiar charac* r which the

.
s o i
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test presents, was regarded as in some mea-
sure assimilating barytes with the metals, the
solutions of which are so generally precipitated
by this test. Meyer and Klaproth observed,
however, that no such precipitation from the
solutions of barytes takes place immediately,
unless when the prussiate emiployedis contami-
nated with a sulphate, from which 1t 1s difficult
to obtain it free.  Dr. Henry has shewn, that
although no iminediate precipiateis formed, on
the addition of prussiate of potash, to a barytic
salt, when the prussiate 15 pure, yet m a few
hours small erystals are deposited fiom the
liquor, but these erystals consist of prussiate
of barvtes ; which proves, that the salts have,
m part at least, exchanged their prineiples:
and this, as Guyton has remarked, 15 not pe-
culiar to this carth; a similar exchange hap-
pens with the salts of other earths and al-
kalics. Dr. Henry observes, likewise that the
same crystals are formed from barytic water
added to the prussiate.
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EXPERIMENT CXXXVIL

To three or four ounces of distilled water

impregnated with carbonic acid gas, or com-
mon seltzer water, add a few iron filings, or
iron wire, and let it stand in a corked plial for
three or four days, occasionally shaking the
mixture, and then filtre the solution, which will
be an artificial chalybeate aerated water. To
one half of it, add a grain or two, of prussiate
of potash; the liquud will become blue, and
some time after a blue precipitate will be de-

posed.

EXPERIMENT CXXXVIIL

Evaporate the other half of the chaly
beate aerated water, obtained in Experiment
CXXXVIL to one half of its bulk, a brown
powder, or sub-carbonate of ron will fall down.
When the water has become cold, filtre it, and
assay it again with prussiate of potash, which
will now produce no effect ; because the ex-
cess of carbonic acid, which held the iron in
solution, 1s volatilized, and the iron thus reduced
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to a subcarbonzate of iron, 1s no longer solu-
ble in the water.

EXPERIMENT CXXXIX.

Shake two or three ounces of distilled
water, with thirty or forty grams of wron filings,
and five or six drops of su'phuric acid, for a
few mmutes ; let the mizture stand for a day
or two, and decant or filtre 1t, (or dissolve a
few grans of sulphate of ron m half a wine
glass full of distlled water 1) to one half of
this clear solution, add u few drops of a solu-
tion of prussiate of potash, and a blue preci-
pitate will be formed. .

If the other half of the Auid be evaporated
a little and the same test be added to it, a blue
precipitate will nevertheless be produced;
because the won 1s held o solution by a
mineral or fixed acid, which cannot be vola-
tilized by heat.

EXPERIMENT CXL.

Put into one wine glass half filled with dis-

tilled water, a few grains of oprussiate of
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potash, and into another glass, containing a
ke quantity of distilled water, dissolve a
grain of green sulphate of ion; pour the
solutions together when the salts are dissolved,
and an oiive green precipitate will be pro-
duced, which will speedily acquire a blue
colour.

The effect of a sympathetic ink may be ob-

tained by means of this re-agent, namely :
writings made on paper witha dilute solution
of sulphate of ron when dry, are invisible ;
but by passig a feather or sponge wetted
with a solution of prussiate of potash, over the
charucters, the letters will become visible and
appear of a blue colour. The Experiment
may be reversed, by writing with prussiate of
potash, and rendering the characters visible by
sulphate of iron.

EXPERIMENT CXLL

Dissolve about one drachm of green sul-
phate of irou, in two ounces of water, add to
the solution one or two drachms of clean (not

L]

-
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'rusty) iron filings, boil the mixture briskly for
:about five minutes, and filtre tne fluud. Add a
‘drop of this solution to a test tube full of water,
and let fall mito the hquor also, a few drops
of a solution of prussiate of potash, and then
cork the tube immediately. A copilous white
precipitate will fall down, which 1s white
prussiate of won, and which soon becomes
green, but 1if the tube remains corked the
white colour does not deepen, nor alter by
exposure to light.

The won 1w this solution 15 at a mini-
mum of oxidisement, by being digested with
metallic ron, 1t yields therefore a white preci-
pitate with prussiate of potash,

EXPERIMENT CXLIIL.

Add a few drops of nitric acid, to the solu
fion of sulphate of iron prepared m Ex
periment CXLI, and again test it with prus-
siate of potash; 1t will now produce prussian
blue, because the ron havingreceived oxigen
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from the nitric acid, and being higher oxidated
yields a blue precipitate with this test.

EXPERIMENT CXLIIL

Dissolve a grain of prussiate of potash in
half a test tube full of distilled water, and add
to the solution a drop or two of a solu-
tion of sulphate of copper: a brown preci-
pitate (prussiate of copper) will immediately

be produced

EXPERIMENT CXLIV,

PPut a grain of sulphate of zine (white vitriol)
mto a test tube full of distilled water, and
add to the solution, a few drops of prussiate
of potush, a gelatinous white precipitate, (prus-
siate of zmnc) will full to the bottom—which
again becomes dissolved by the addition of
liquid aminonta.

EXPERIMENT CXLV.

Add a few drops of the solution of sub-
muriate of tin, to a test tube full of distilled

§
I?‘I
|
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water, and let fall iuto the mixture a few
drops of prussiate of potash, ‘a very densewhite
gelatinous precipitate  (hke in Experiment
CXLV.) will be produced; which does not
_become redissolved by the addition of liquid
ammonia ; it is prussiate of un,

EXPERIMENT CXLVL

Let fall a few drops of the solution of
anitrate of cobalt into half a wine glass full of
distilled water, an:l add p]'tl.‘-.‘r-?i:u[t‘. of potash to
the mixture; a pale olive green precipitate

(prussiate of cobalt) will be produced.

EXPERIMENT CXLVII.

Add to half a test tube full of distilled
water, two or three drops of a solution of
muritate of bismuth, previously mixed with a
"hittle muriatic acid, (to prevent the muriate
of bismuth from bemg decomposed by the
water) and drop mito the mixture prussiate of
potash ; a sulphur yellow precipitate, ur prus-
~state of bismuth, will be produced.
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EXPERIMENT CXLVIIL

Let three test tubes be half filled with dis-

tilled water, putinto the first, a drop or two of
muriate of platina ; into the second, put a like
quantity of muriate of gold ; and into the third
a soluticn of super-tartrite of potash and anti-
mony. If to either of these solutions, prus-
state of potash be added, no change will take
place, because the metals which form the
bases of these salts, are some of those which
are not precipitable by this re-agent.

EXPERIMENT CXLIX.

Arrange three separate wine glasses, half
filled with distilled water, pour a few drops
of a solution of sulphate of magnesia into the
first glass, add muriate of lime to the second,
and a solution of alum to the third glass. If

prussiate of potash be added to these solu-

tions, no change will take place, because none
of the earth contained in these salts, are pre-
cipitable by prussiate of potash.
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in usimg prussiate of potash for detecting
the quanuty of iron n a fluid, when no other
metal 18 present, requires censiderable cau-
tion, to attain accurate results.  The prussiate
should on all ocecasions be previously crys-
tallized, and the quantity of oxide of iren
essential to 1ts constitution, or at least an in-
variable accompaniment, should be previ-
ously ascertamed ; which may be done in the
following manner : expose a known weight of
the chrystallized salt, to a low red heat in a
silver crucible, by which means the prussic acid
becomes destroyed, and the potash and oxide of
iron 15 left behind ; wash off the soluble part
with distilled water; collect the rest on a
filtre ; dry 1t, and again calcme 1t with a httle
wax, and let it be agamn weighed : the result
shews the proportion of oxide of iron contamed
i the salt. This vanes from 22 to 30 per
cent ; when the quantity of iron 1s greater, the
test 1s unfit for use, because 1t deposits Prus-
sian blue, by the contact of acids. When the
test 1s therefore employed for discovering the
quantity of iron contained m anv hquid, It a
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known weight of the salt be dissolved in a
given quantity of water; add the solution
gradually, and observe how much is expended
in effecting the precipitation, and before col-

lecting the precipitate, warm the liquid, which

generally throws down a further portion of
Prussian blue. Let the whole be washed and
dried, and then ignite the residue with wax.
From the weight of the oxide, thus obtained,
deduct the quantity of iron which, by the
former experiment, 1s known to belong to the
prussiate which has been added; and the re-
mainder denotes the quantity of oxide of iron
present in the liquor under examination.

On account, however, of the great difficulty

of preparing this test, with a constant or unf

form portion of iron, it is seldom employed,
(but it certainly may) for ascertaming the quan-
tity of iron in solutions; but only 1ts presence.

Prussiate of potash when in solution and
kept exposed to the light for some time, be-
comes partly decomposed, and hence 1t should
be preserved in an opake bottle. It 1s diffi-
cult to explain this change.
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XLI. PRUSSIATE OF AMMONIA.

This re-agent 1s of use only in the analysis
of saline substances. It may happen for ex-
ample, that a fluid contains neutral salts
with alcaline bases, together with mectallic
salts. In this case, prussiate of potash can-
not be well applied to separate the metallic
salts, because it then would be difficult to as-
certain whether the alcaline salts were origi-
nally present in the solution, or not.  But
if prussiate of ammonia be employed, no am-
biguity can result. For the metallic salts,
need only be precipitated by this test, and the
earths, by carbonate of ammonia, in a tempe-
rature of 180° or upwards, in order to ensure
the decomposition of magnesian salts, which
this carbonate does not effect in the cold. The
liquor may then be separated by filtration, and
boiled to dryness, and the dry mass exposed
to such a heat, as 1s sufficient to expel the
ammoniacal salts. This application of heat
will drive off, also, any excess of the ammo-
niacal carbonate, which micht have retained
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in solution either yttria, glucine, or zircon.
The alkaline salts may be separated from
these earths, by boiling the mixture n water,
and filtering, and evaporating it. The salts
with bases of fixed alkalies will remain unvolati-
lized. By this process, mdeed, 1t will be un-
possible to ascertain whether ammoniacal salts
were originally present; but this may be ea-
sily learned, by adding to the salt under exa-
mination, before its solution In water, potash;
which, iIf ammonia be contained in the salt,
will produce the peculiar smell of that aleali.

XLII. PRUSSIATE OF MERCURY.

This combination of prussic acid, with
mercury, 18 a delicate test for palladium, which
it separates n the form of a yellowish white
precipitate (prussiate of palladium) from all
its solutions—the solution of palladium,
should be neutral. The precipitate thus
formed, has the property of detonating when
heated. 'Thenoise is similar to that occasi-
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oned by firing an equal quantity of gunpow-
der, and accordingly the explosion is attended
with no marks of violence unless occasioned
by close confinement. The heat requisite for
the purpose, is barely sufficient to melt bis
muth, and the light produced is feeble, and
can be seen only m the absence of all other
light. By means of this re-agent, Dr. Wol-
laston has pointed out a method of obtainng
palladium with facility from the ore of pla-
tina. The process 1s as follows: let any
quantity of platma of commerce be dissolved
in a sufficient quantity of nitro-munatic acid,
and free the solution as much as possible of
its excess of acid (1if 1t contans any) by eva-
poration, or by the addition of an alcali. This
being done, mmgle the solution with prussiate
of mercury, until no farther cloudiness ensues,
taking care to leave the mixture to stand for
some minutes.  'he }'Elhn‘l'ish-uh!lu pi't‘tipi-
tate, which 1s then deposited, 1s prussiate of
palladium. To obtan the palladium m a pure
state, let the precipitate be heated to redness,
and palladium.will be obtained in a state of



190 A PRACTICAL ESSAY

purity, amounting to about four or five tenths,
per cent. upon the quantity of the ore of pla-
tma employed. It is no matier whether the
solution of the ore of platina has been ren-
dered neutral by evaporation of the redundant
acid, or saturated by the admixture of potash,
of soda, or ammonia, by lime or magnesia, by
mercury, by copper or by iron; or whether
the platina has, or has not been precipitated
from the solution by muriate of ammonia.
The prussiate of mercury acts equally well in
either ease: for prussiate of mercury Dr.
Wolluston found peculiarly adapted to preci-
pitate palladium, exclusively of all other me-
tals, on account of the great affinity of mer-
cury for the prussic acid, which in this case
prevents the precipitation of iron or copper.
The decomposition of muriate of palladium
by prussiate of mercury, Dr. Wollaston ob-
serves, is not effected solely by the superior
affinity of mercury for muriatic acid, butis
assisted also by the greater affinity of prussic
acid for palladium ; for he observed that prus-
siate of palladium may be formed by boiling
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‘oxid of palladium in a solution of prussiats
vof mercury.

XLIII. BARYTIC WATER

Is a very effectual test for detecting the pre-
sence of free, or combmed carbonic acid,
‘with which it forms a precipitate, which 1s
'soluble with effervescence in dilute nitrie or
rmurlatic acid ; 1t 1s also a most sensible test
vof sulphurie acid, and all 1s combinations,
'which 1t iudicates by a precipitate which is
mot soluble 1 water nor m dilute murnatic or
rmitric acid,

Barytic water may likewise be employed
(for separating strontia from burytes ; this
coperation 18 founded on the stronger aflinity
cof barytes, than of the former earth for acidas.
IHence if barytes and strontia be present in
ithe same solution; barytic water may be
radded il no further precipitate falls down ;
tthe barytes seizes the acid, and the strontia
\lbecomes precipitated.  The solution of stron-
ttin should have no excess of acid, which
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would preveut the action of the barytic
earth,

EXPERIMENT CL.

Drop barytic water, into water unpregnated
with carbouic acid gas, a copious white preci-
pitate, which 1s carbonate of barytes, will fall
down. Add nitric or wmuriatic acid to the
mixture, and the precipitate will become re-
dissolved.

EXPERIMENT CLIL

Blow the air respired from the lungs,
through barytic water, by means of a quill or
glass tube, a white precipitate (carbonate of
barytes) will fall down, originating from the
carbonic acid gas contained in the air respired
from the lungs. See page 12 and 100.

EXPERIMENT CLIIL

Pour some barytic water from one glass
vessel into another repeatedly ; it will spedily
become turbid, and-a white precipitate will fall
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down ; this shews that carbonic acid gas is
contanied i Ly allun.n-:plu'l‘u.-, which comhining
with the dissolved barytes, forms carbonate of
barytes. Hence also if barytic water be
left exposed to the common air, it will soon
be covered with a thin white pellicle ; which,
when broken, will fall to the bottom of the
vessel, and be succeeded by another, and this
may be continued, till the whole of the barytes
1s separated from the water.

EXPERIMENT CLIIL

Let fall a single drop of sulphuric acid,
into a tumbler full of distilled water, no altera
tion will follow, but if a httle barvtic water
be added, a white precipitate; or sulphate of
barytes will immediately be produced, which
is not soluble in any dilute acid,

EXPERIMENT CLIV.

Drop barytic water into a decanter full of
cotinon spring or pump water, an immediate
K
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cloudiness will ensue, und a white precipitate
will gridually fall down, which likewise does
not disappear agam, (Experiment CLVI)
by the admixture of dilute muriate or nitric
acid; because spring or well waters, always
contain  a minute quantity of sulphate of
lime, or other salts containing sulphuric acid ;
and this acid .jn*mﬁ"the barytes, and produces
the white insoluble precipitate, or sulphate of
barytes,

EXPERIMENT CLV,

To a solution of a few grains of sub-carbo-
nate of potash, or of soda i half a wine glass
full of distilled water, add barytic water;
which will immediately produce a turbidness ;
because the barytes separates the carbonie
acid from the subcarbonated alcal, and
fulls down with it in the state ol a carbonate
of barytes. By adding a suflicient quantity of
the solution of barytes the whole of the carbonie
acid may thus be taken away from a carbonated
alcah, and the alcali remams peifectly pure,
or at teast free from carbonic and sulphuric acid

'
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This re-agent may also be employed for puri-
fying rain water, so as to render it fit for che-
mical researches.  Rain water collected from:
the roofs of houses, not the first water which:
is directly received from the gutters, at the
commencement of a shower, but that which
descends after the rain has sufliciently washed
the surfuce of the tiles,contains scldom any other
mmpurities, than a minute portion of sulphate of
lime, and a small quantity of earthy matter me-
chanically suspended. The latter may be moved
by mmmediate filtration, and the former, by
carefully adding to it, barytic water. This will
remove the sulphuric acid, and fall down with
it as an msoluble precipitate ; the lime which
remains partly dissolved, afterwards hkewise
falls down by absorbing carbonic acid gas,
from the atmosphere, or it may be precipi-
tated by adding to the water, a portion of
water impregnated with carbouic acid gas, and
which will also destroy any excess of barytic
water, if part should bave been added m ex-
cess. In this manner the water necessary for
chemical experiments may be economically

e
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supplied without much trouble and almost at
no expense.

Barytic water soon spoils by the frequent
opening of the bottle containing it, but it
may be readily prepared, by dissolving a
small quantity of barytic earth, or hydrate
of barytes in distilled water.

XLIV. MURIATE OF BARYTES,

This salt 1s extremely well adapted for dis-
covering the presence of sulphuric acid, either
when in a disengaged state, or when com-
bined with other substances. It produces
with sulphuric acid (like barytic water) a white
precipitate, which requires for its solution
43,000 times its weight of water, and which is
also perfectly insoluble in all acids, except the
most concentrated ; hence the precipitate ob-
tamned by this test, may be collected, washed,
and dried with the greatest facility, and with-
out risk of loss; it 1s free from smell and
taste, and undergoes no change by being
heated red hot, without addition, except the
loss of water which it may contain. In a

R =
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very strong fire or before the blow-pipe flame,
it melts into an opake milky globule. From
the quantity. of the precipitate produced by
this re-agent, we may learn the quantity of
sulphuric acid, which the test has separated
from the solution, for 100 parts of the preci-
pitate after being caleined, contain very nearly.
two-thirds of barytes, and one-third of acid,.
or 606.6 per cent. of the former, and 33.5 of
the latter. Dr. Wollaston assumes 66 paits
of barytes, and 34 of sulphuric acid ; Berze-
lius, 65.60 of barytes, and 34.31 of acid.. This
test which forms one of the most important
mstruments in analysis, 1s also decomposed
(like barytic water) by carbonated alcalies;
but the precipitate 1s then soluble in dilute
muriatic or nitric acid ; and may be prevented,
by adding to the solution to be assayed, a few
drops of munatic acid.  Or if any excess of
alcali has produced a precipitate of carbonate
and sulphate of barytes, the two precipitates
may easily be separated by mere digestion
dilute muriatic acid, which removes the carbo-
nate of barytes aud does not touch the sulphate, .
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Concentrated nitric acid, also decomposes
a concentrated solution of wmuriate of barytes,
the precipitate is crystallized pitrate of bary-
tes ; this is owing to the more sparing solu-
bility of the nitrate, than of the murnate of
barytes in water. Hence in this case the pre
ciptitate 1s soluble mn water, by which it maj
be easily distinguished from sulphate and car-
bonate of barytes. This decomposition of
muriate of barytes, was first noticed by Mr
Hume. It may serve to guard the young che-
mist against drawing false conclusions, parti-
cularly with regard to the examination of the
purity of nitric acid, when examined by means
of this test.

EXPERIMENT CLVL

Fill two test tubes with distilled water, and
let fall into one of them, a drop of sulphuric
acid, and into the other, a few drops of mu-
riate of harytes; no change will take place in
either of them ; but if only a little of the flud
containing the munate of barytes, be poured
into the liquid containing the sulphuric acid, a
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copious white precipitate (sulphate of barytes)
will take place, which will not become redis-
solved by the admixture of dilute muiatic or
nitric acid.

EXPERIMENT CLVIL

Put a grain of sulphate of soda (glauber s
salt) into half a wine glass full of distilled water,
and when dissolved, add to the solution, a few
drops of muriate of barytes. The same ap-
pearance will be perceived as m Expernnent
CLVI.

A like effect will take place 1if the hqud
holds alum, epsom salt, white vitriol or any
other sulphate m solution.

EXPERIMENT CLVIIL

Dissolve a few grains of subcarbonate of
potash, m a wine glass full of distilled water,
and pour balf the solution into another glass.
Drop into one of the glasscs, a little muriate
of barytes, a white precipitate will fall down
(carbonate of barytes) which again disappears
by the admixture of pure dilute muriatic, or
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nitric acid. Drop into the other glass pure
nitric or muriatic acid, in sufficient quantity to
saturate the subcarbonate of potash which
it contains, and then add to the mixture also
muriate of barytes, which now will produce a
precipitate, which is perfectly insoluble in mu-

ratic and nitric acid, because the free alcali’

being neutralized by the nitric acid, the pre
cipitate produced by the test, can only. be
occasioned by the presence of sulphuric acid

XLV. ACETATE OF BARYTES.

This salt of barytes, the action of which
as a test is similar 1o the preceeding re-agent,
is particularly well adapted for ascertaming
the presence of sulphuric acid, when con-
tained n vinegar, and in sulphureous acid.
And although it may produce a white pre-
cipitate with genuine vinegar, on account of

the malic, citric, or tartaric acid which this

fluid may contain, either in a free state, or
combined with an alcaline base, but the pre-
cipitate then produced may be discriminated.
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from the precipitate produced by sulphuric
acid, by merely exposing it to heat, in order to
destroy the vegetable acid, so as to convert 1t
into a sub-carbonated alcali. This being done,
the residue will dissolve and effervesce with
dilute acids. Whereas the precipitate pro-
duced by sulphuric acid when simtlarly treated,
remains virtually insoluble m dilute acids.
This test may likewise be employed with ad-
vantage, for readily ascertainmg both the na-
ture, and quantity, of alkalies and alcaline sul-
phats n fluids, when no other sulphats are
present, 1n the manner to be stated presently.

EXPERIMENT CLIX.

Add to vinegar a few drops of acetate of
barytes, a coplous white precipitate will fall
down ; collect this precipitate, dry it, and ex
pose it to the heat of the blowpipe flame on
a slip of platina foil, tll all the carbonaceous
matter 1s burnt away, and the product has as-
sumed a white, or gray colour. Transfer the
mass which is chiefly subcarbonate of potash,
mto a test tube, and pour upon 1t dilute mu-
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riatic or nitric acid, which will mstantly dis-

solve it with an effervescence, which therefore

shows, that the vinegar was free from sul-
phuric acid.

EXPERIMENT CLX.

Repeat the same experiment with a portion
of vinegar, to which a drop of sulphuric acid
has been added. The precipitate obtained in

this case, which i1s sulphate of barytes, after

having been treated in the same manner with
the blowpipe flame, will not be soluble n any
dilute acid.

EXPERIMENT CLXIL

Dissolve a little sulphate of soda, or sul-
phate of potash, in distilled water, and pour
into the solution, acetate of barytes, a precipi-
tate will take place, (which is sulphate of
barytes) decant the supernatant fluid, evapo-
rate it to dryness, and digest the residuum in
alcohol ; it will dissolve. Evaporate the solu-
tion to dryness again, and the dry salt, will
deliquesce if it be acetate of potash, but efilo-
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tesce, if it be acetate of soda ; 176 grams of
ignited sulphate of barytes indicate 100 grains
of dried sulphate of soda : while 136.36 grains
of sulphate of baryvtes mdicate 100 of dry sul-
phate of potash. The two alcalies, viz. potash
and soda may thus be discriminated. | See also
muriate of platina, p. 123, and tartareous acid,
p- 58.

XLVI. NITRATE OF BARYTES.

This 1s another salt of barytes, which acts
m every respect like the combmmation of
barytes with muratic acid.  Instances how-
ever frequently occur m analytical operations,
where the mtroduction of muratic acid inte
the compound, would render the analysis em.
barrassing, and m such cases, nitrate of bary.
tes 15 emploved more successfully. It 1s of
particular use also, to discover the alealies,
namely potash or soda, when m fossils, and
to ascertam their quantities.  Sce Manwal of
Ai‘.‘m‘i{;fﬁ-'m‘l ;”ﬁ.l;ng.r'ﬁfu‘_‘t{y tutended to facilitute
the Analysis of minerals, by I'. Accum, Fol..
11. p. 365.
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XLVII. MURIATE OF ALUMINE.

'This test has been recommended by Mr.
Kirwan, as indicative of carbonate of mag-
nesia, when present m mineral waters, and
which cannot, hke carbonate of hime, be to-
tally separated by ebullition, but remams, till
the whole liquid is evaporated. By adding
muriate of alunine to the boiled water, a preci-
pitate of carbonate of alumine 1s thrown down,
if carbonate of magnesia be present, but not
otherwise, unless there be an excess of alcali,
which 1nay easily be neutralized by an acid.

XLVIII. SUCCINATE OF AMMONIA., °

This test is recommended by Klaproth as
an useful re-agent for detecting iron, and for
readily ascertaining its quantity when n a
solution ; the iron however must be in the
highest state of oxidation, and m applying
this test, it is necessay not to use more than
18 exactly sufficient for the purpose, because
an excess 1s liable to re-act on the precipitate.
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It produces with iron a brown precipitate.
It is very useful to separate oxide of iron,
from oxide of manganese.

EXPERIMENT CLXII.

Put a few grains of green sulphate of iron,
into a test tube, pour upon it five or six drops
of nitric acid, and heat the mixture strongly
overa lamp till a dry red mass is obtained. Re-
dissolve this mass in distilled water : and hav-
g filtred 1t, drop mto i, succmate of am-
monia. Lhe iron contained in the sulphate of
iron, having become highly oxigenized by the
action of the nitric acid, a brown flocculent
precipitate (succinate of iron) will be ob-
tained. This precipitate, when heated, first
by itself, and afterwards, with a little wax, at
a low red heat, gives an oxide of iron con-
taming 70.5 per cent. of metal. The first
heating decomposes the succinic acid, and the
second, reduces the metal to the state of a
black oxide.

This succinate, however, precipitate also
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alumine, provided there be ne considerable
excess of acid n the alunnous solution.

XLIX. SOLUTION OF STARCH,

A solution of starch n water, has of late
received a place among the list of chemical
re-ageuts, as a test for detecting 1odine,  lis
action as such, was first made known, by pro-
fessor Strohmeyer, of Gottingen.  If a solu-
tion of starch be added, to a hquid containing
a very minute quantity of lodme m an un-
combined state, 1t produces with it, an ndigo
blue colour, and a precipitate (loduret of
starch) of the same hue, 15 slowly precipi-
tated. The delicacy of this test is astomish.
ingly great. It will indicate (according to
Strohmeyer) —— th part of jodine in a liqud.
Hence iodine, and starch, are tests for each
other, and have been successfully employed
as such, by M. de Claubray, who detected by
means of starch, not only the presence of 10dine,
in the deeoctions of the fucus saccharinus,
but also 1ts state of ecxistence, or the
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manner 1n which this singular substance is
combined, in the body of the several varie-
ties of sea plants which have furnished it.
The blue colour, produced by the contact of
iodine and dissolved starch, varies, according
as either the one, or the other, of the sub-
stances, predominates. When the two bodies
are in due proportion, the colour 1s a pure
intense indigo blue ; but it 1s black, when
1iodine prevails, and of a reddish blue or violet
colour, when starch 1s in excess. When
iodine 1s not present in the fluid, in a free, or
uncombined state, it is necessary to add to
the solution, a very minute portion of any acid,
in order to disengage the iodine from its com-
bination. Hence, If a solution of starch be
droptiuto a fluid contaming hydriodic acid, or
1odic acid, no change takes place, but if an
acid be added so as to disengage the iodine,
the starch then nstantly shows the presence
of this substance, by the indigo blue colour
which it assumes,

The compound of starch and 1odine, or
1wduret of starch, is soluble in dilute sulphuric
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acid, and the liquoris of a fine blue colour ;
and with concentrated sulphuric acid, a brown
compound is obtained, which becomes also
blue when diluted with water.

L. SULPHATE OF SODA.

Sulphate of soda, or sulphate of potash,
may be employed for detecting the presence
of lead, by virtue of one of the constituent
parts of this salt, namely ; the sulphuric acid,
combining with the oxide of lead, and forming
with it a white precipitate, (sulphate of lead)
which 1s insoluble in water, and in liquid am-
monia, but soluble in dilute mtric acid, when
assisted by heat ; and which becomes blackened
by water impregnated with sulphuretted hydro-
gen gas. 'These characters are sufficient to
distinguish it, at once, from sulphate of ba-
rytes, with which it might otherwise be con-
founded; because from what has been stated
(page 196) this test must also produce a white
precipitate with all the salts of barytes and of
strontia.  Sulphate of soda, or sulphate of
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potash is chiefly of use, in such cases, where
sulphuric acid, in an uncombined state, cannot
be well applied as is often the case in the
analysis of mineral waters. Dr. T. Thomson
considers this test, “ as the most unequivocal
re-agent of lead which we possess ;” for by
means of it, he was enabled to detect in water
the one millionth part of 1ts weight of lead. (See
Analysis of the mineral waters of Tunbridge
Wells by Dr. ScupaMoRrg, p. 57. 1816.)

EXPERIMENT CLXIIIL.

Let fall into a test tube full of distilled
water, a drop of super-acetate of lead, and
add to the mixture a few drops, of a solution
of sulphate of soda, or sulphate of potash,
a dense white precipitate will fall down, which
13 sulphate of lead. Decant the super-natant
fliid, pour upon the precipitate dilute mitnc
acid, and apply a gentle heat. The precipi-
tate will again become re-dissolved. If water
impregnated with sulphuretted hydrogen be
added to it,1t will become instantly blackened.
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LI. CARBONATE OF AMMONIA.

Is made use of in combination with phos-
phate of soda, for detecting, and separating
magnesia, (see p. 95) from other earths, when
combined with them in solutions. It is also
employed for separating, yttria, and gluciue,
from other earths ; for both of which are solu-
ble in a solution of this salt. Copper is de
tected by this re-agent, by imparting to the
fluid containing this metal, a sapphire blue
colour, (see page 160) and like the rest of
the carbonated alcalies, 1t precipitates the
solutions of earthy and metallic salts, and from
the colour of this precipitate, the experienced
Dperater H]H.J" i" S50mMe Ccascs form a llﬂ[iﬂ"
of the nature of the precipitate, obtained by
means of this test.

LII. FLUATE OF AMMONIA.

This salt has been recommended as a test
for lime, with which it produces a white pre-
cipitate (fluate of lime). Butit is not discrimi-

-
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native, because it eflects also the salts with a
base of magnesia, yttria, glucine, and per-
haps alumine ; its action upon the whole is
much inferior to oxalate of ammonia, (page
170.)

LIII. ALCOHOL.

Highly rectified alcohol, is of particular use
in the analysis of mneral waters. When
added to a hquid in large quantities 1t preci-
pitates such saline bodies as are soluble in
water aud msoluble n alcohol. It 1s essen-
tizl however, that the saline fluid, should be as
concentrated as possible, and the quantity of
alcohol added, should be, at least double
that of the bulk of the fluid on which 1t 1s -
tended to act. Thus sulphate of hime, or se-
lenite, may be precipitated by alcohol, from
water, which contamns this salt mn the propor-
tion of L provided the specific gravity of the
alcohol 1s below .850. And alcaline sulphates
may be precipitated, if the spirit 1s of a spe-
cific gravity, equal to .817. DBesides, as al-
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cohol dissolves some of the substances often
found m muneral waters, and does not touch
others, 1t enables us to separate these into two
classes. ~ Alcohol is also employed for de-
tecting the adulterations of essential oils.

EXPERIMENT CLXIV,

Dissolve 30 or 40 grains of sulphate of
maguesia, in § or foz. of distilled water, put
the solution mto a test tube, and add to it
two or three times its bulk of alcohol. The
mixture will become turbid, and by degrees
minate crystals of sulphate of magnesia will
be deposited at the bottom of the glass. If
instead of sulphate of magnesia, sulphate of
soda, sulphate of potash, super-sulphate of
alumine, or nitrate of potash, be employed,
the same effect will take place.

EXPERIMENT CLXV.

Mix about five grains of acetate of potash,
with any quantity of sulphate of potash, put
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the mixture into a phial furnished with a
stopper, and after pouring some alcohol upon
it, set the mixture in a warm place to digest
for 24 hours. Decant the fluid from the -
soluble residue, and evaporate it to dryness.
The product will be the acetate of potash
which was added to the spirt, but the sul-
phate of potash will not have been touched.
In a similar manner different substances, may
frequently be separated from each other, by
the mere action of alcohol.

Thus the greatest number of mineral waters
contain some earthy salts, with a fixed acid,
which remains in combination after boiling
down the water to dryness, and which acidis sel-
dom any other than the sulphuric and munatic;
and the earths, with which the acid 1s combined,
are in general either ime or magnesia. There-
fore only four earthy salts may be expected
(not all together at once, for they would de-
compose each other) namely, sulphate of lime,
smnuriate of lime, sulphate of magnesia, and mu-
riate of magnesia. Now of these salts the sul-
phates, are perfectly insoluble in alcohol, but
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the muriates are extremely soluble. This
therefore affords a very convenient way of
separating some of the salts. For this purpose,
if we put the dry residue of the water, in a
phial, and pour on it about five or six parts of
alcohol, and let the mixture remain for some
hours with frequent agitation, the alcoholic
solution can contain only the murnates of lime
and magnesia, provided the alcohol has been
highly rectified ; 1f not, it will also dissolve a
little muriate of soda, if present. The residue
which is not dissolved by the aleohol, may
contain the sulphates of lime and magnesia,
of which the latter salt is easily soluble
water, but the former with great difficulty
unless assisted by an acid.

EXPERIMENT CLXVL

As many of the volatile or essential oils are
produced but in small quantity, they are con-
gequently high priced, and there is some
temptation to adulterate them with fixed oils,
to increase the quantity, It is therefore of cov-

e
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siderable importance, to be able to detect such
‘frauds, which may be done in the following
~manner :—Mix a few drops of o1l of almonds,
cor olives, with any essential oil, for mstance
‘with o1l of lavender, and pour alcohol upon
it.  The oil of lavender will dissolve in the
spirit, and the oil of almonds reman behind
sundissolved.  Decant the alcoholic solution
from the oil of almonds, and attd distilled
water to the former; the water will unite
‘with the alcohol, and by this means the essen-
1tial oil of lavender will be separated. An ad-
(ditional examination, may be the following : let
a single drop of the oil which 1s suspected, fall
‘on clean paper, and expose it to a geutle heat.
(|1 the oll be pure, the whole will become eva-
\jporated, and no trace or spot reman on the
ljpaper ; but if 1t has been mixed with a fixed
\woil, & greasy spot will remamn behind. When
\cessential, or volatile oils, are adulterated with
salcohol, 1t 1s easily detected by nuxing a little
oof the oil, with water, which immediately
pproduces a milkiness, by the abstraction of
ithe alcohol from the oil, and its combination
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with the water. - Volatile oils are frequently
adulterated with oil of turpentine ; but this
can only be detected by the peculiar odour,
of o1l of turpentine which continues for a

longer time than the odour of the other vola-
tile oils. '

LIV. SOLUTION OF SOAP.

A solution of soap in alcohol 1s of some
use, as a test, for ascertaining what is vulgarly
called, the hardness of waters ; because when
added to pure water, it produces no change,
but when dropped into water loaded with
earthy, or metallic salts, it occasions, a milki-
ness ; and a flocculent precipitate is formed.
And from the degree of milkiness, and the
quantity of the precipitate produced, some
notion may be formed of the quality of the
water, at least, so far as regards its fitness for
the purposes of washing, dying, bleaching, boil-
ing lleguminous and cereal seeds, and other
purposes of the culinary art and domestic ceco-
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nomy, for which water as pure as possible
ought to be employed.

EXPERIMENT CLXVIL

Into a test tube half filled with distilled
water, pour a few drops of a solution of soap
in spirit of wine, and no alteration will be
produced.

EXPERIMENT CLXVIIL

To a like quantity of common pump or
spring water, acdd a few drops of solution of
soap, a milkiness will instantly ensue, and a
flaky precipitate will be deposited if the nux
ture be left undisturbed for some hours. The
milkiness 1s owing, to the presence of earthy
salts, which m pump water, are usually sul
phate and carbonate of lime ; the alcah of the
soap leaves the oil, with which 1t was chemm
cally combined, and unites with the acid of
the earthy bases of the salts which are pre-
sent In the water, and the ol joins the earth
and produces with it an insoluble precipitate,
or earthy soap
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The action of this test is therefore not dis-
criminative, and 1t can serve only to mdicate
the presence or absence of those kind of
substances which occasion that qualty in
water, which 18 usually called hardness, and

which 15 chiefly owing to salts with an earthy
or metallic hase,

FAPERIMENT CLXIX.

Having impregnated a small quantity of dis-
tilled water with carbonic acid gas, dissolve
m 1it, a few gramns of white marble, or mag
nesia, and after the liquid is poured off clear,
from the insoluble resudue, add to 1t a few
drops of the solution of soap, and in a like
manner, a white curdy precipitate will be
produced.

EXPERIMENT CLXX.

Dissolve a few gramns of sulphate of mag-
nesia, or muriate of lime, or of alum, in half a
wine glass full of distilled water, and add to
the mixture, a few drops of the solution of soap,
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the fluid will become milky, and deposit a
white flocculent precipitate.

The same effect will be produced with any
other earthy or metallic salt.

EXPERIMENT CLXXI.

Mix a drop of & solution of sulphate of
iron, or any other metallic salt, with half a wine
glags full of distiiled water; and add to 1t, a
few drops of a solution of soap; this will
in a like manner become turbid, and a great
number of tlakes will be deposited.

LY. WINE TEST.

This test 1s nothing else but water impreg-
nated with sulphuretted hydrogen gas, com-
bined with a small portion of munatic, or any
other weak acid. It is employed cliefly for
readily distinguishing iron, from lead, in wine.
By adding this test to wine, or any other hquid
suspected to contain lead, the liquor, if iron
enly be present, will remain transparent, and

L 2
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no precipitate will be formed, but if it contains
the minutest portion of lead, the test will oc-
casion a black muddy precipitate (which 1s
sulphuret of lead); because the weak acid
combined with the sulphuretted hydrogen, 1s
not capable of dissolving sulphuret of lead ;
and this precipitate when fused before the
blowpipe with a minute portion of hine or
fine won filings on a charcoal support, then
yields a globule of metallic lead. This test,
however, 1s not discrimuinative, because on
dissolved In acetic, or in any other vegetable
acid, 18 also precipitated by it. It hkewise
yields a black precipitate, with solutions of
won m general, provided a mmute portion
of acetate of potash be added to the fluid,
prior to the addition of the test liquor.

LVI. ZINC.

Metallic zine, is chiefly employed, as a
re-agent for separating copper, lead, tin, silver,
and tellurium in a metallic state, from their
solutions in acids. It also precipitates lead,
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tin, copper, and tungsten, from their alcaline
solutions ; but it 1s seldom employed for that
purpose, because we have better means (acids)
of effecting the decomposition of these solu-
tions.

When zine (and i fact any metal) is em-
ployed, to seperate another metal 1 a metalhc
form, from 1is solution, 1n an acid, 1t 1s essen-
tial that the fluid should have a very slight
exceas of free acid ; for otherwise, a portion
of the metal 15 thrown down either in the
state of an oxide or as an alloy.

EXPERIMENT CLXXII,

Add to a wine glass full of disulicd water,
a small quantity of the solution of super-
acetate of lead, mixed with a few drops of
acetic or nitric acid, and mmmerse into the
flud, a slip, or a piece of zine. The lead
contamned n the solution, will immediately
become precipitated upon the zine, in the
foim of a metallic and moss-like appearance,
ud of a dark bluish gray colour,
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EXPERIMENT CLXXIII.

The precipitation of lead, which has been
long known by the name of the /ead tree, may
be here mentioned. It is accomplished in
the following manner :—Into a quart decan-
ter, nearly filled with soft or rain water, put
{oz. of super-acetate of lead, (sugar of lead
of commerce) reduced to powder, shake the
mixture, and suffer it to stand undisturbed for
two or three days ; then decant the clear flud
from the insoluble residue ; (if any,) reject the
latter, and after having rinced the decanter
with water, return to it, the clear solution.
If now a ball of zinc be suspended in the
middle of the fluid, by tying it to a thread
affixed to the stopper of the bottle, and the
vessel be then set in a place where it cannot
be disturbed, the zinc soon becomes covered
with a moss-like substance of metallic lead,
which increases gradually, and shoots out brik
liant crystalline plates of metallic lead, which
place themselves in a kind of symmetrical ar-
sangement somewhat resembling a tree, or
chrnh,
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The zin  has a greater affinity tuan lead,
for oxigen, it deprives the oxide of lead of it,
which being thus reduced to the metallic
state, can no longer remain n combmation
with the acetic acid, but becomes precipi-
tated upon the zine. 'The theory of voltaic
electricity, has of late shown that this pheno-
menon, (like all other metallic precipitations,
15 the result, of a voltalc acuon, produced,
between the bodies brought nto contact.
Namely : when the precipitation of the me-
tallic lead takes place on the surface of the
zinc, voltaic electricity 18 evolved, in conse-
quence of an easily oxidable metal coming
mto contact, together with a fluid, with another
metal, which 1s more difficultly oxidizable. A
galvanic circle being thus formed, part of the
water of the enterposed fluid, becomes de-
composed, one of its constituent parts, namely,
the oxigen, becomes attracted by the metal
positively electrified, (the zinc,) whilst 1ts
other constituent part, the hydrogen, is at-
tracted by the metal negatively electrified,
namely, the lead; it there acts n producing
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the further reduction, by abstracting oxigen
from the metallic oxide dissolved n the acid,
and the particles of the reduced metal, are
gradually deposited, at that extrenity ; and the
accretion of the metallic crystals tuking place
from the metallic filaments already formed,
spread out and arrange themselves somewhat
like a shiub or tree.

The theory of the reduction of other me-
tallic precipitates from their solutions, is pre-
cisely analogous to this statement.

EXPERIMENT CLXXIV,

Immerse a bar, or a slip of laminated zinc,
mto a dilute solution of sulphate of copper,
having an excess of acid; a precipitation of
metallic copper will immediately take place,
and the zinc will become incrusted with a
coat of copper. The copper may readily be
detached from the zinc; it 1s advisable to
digest it in muriatic acid, which will dissolve
any zinc, if part of it should happen to ad-
here to the conner. and besides unless there

_| .
il il
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18, a considerable excess of acid in the solu-
tion, a portion of the copper is always preci-
pitated as an oxide, and which is thus com-
pletely removed by the muriatic acid.

EXPERIMENT CLXXYV.

Add to half a wine glass full of distilled
water, 8 or 10 grains of submurate of tin,
and 1mmerse nto this fluid, a slip of zinc;
the tin will 1mmediately become precipitated
in a metallic state surrounding the zinc, in the
form of a spangled moss-like coating.

M. Silvester has recommended a galvanic
circle formed of zinc and gold, as an active
agent for detecting corrosive subliunate, if ap-
plied in the following manner.

EXPERIMENT CLXXVI,

Let a piece of zinc wire, about three inches
long, be twice bent at nght angles so as to
resemble the Greek letter m, so that the two
legs of this figure be distant about the diame-
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ter of a common gold wedding ring from each
other, and let the two ends of the bent wire
be afterwards tied to a ring of this deserip-
tion. Then take a plate of glass, not less
than three inches square, lay 1t as nearly hon-
zontal as possible, and on one side, drop some
sulphuric acid, diluted with about six tines
its weight of water, till it spreads to the size
of a halfpenny. At a httle distance from
this, towards the other side, drop some of the
sslution, supposed to contain corrosive subli-
mate, till the edges of the two liquids join to-
gether, and let the wire, and ning, arranged as
above stated, be placed mn such a way that
the wire may touch the acid, while the gold
ring 1s in contact with the suspected liquid.
If the minutest quantity of corrosive subli-
mate be present in the fluid, the ring mn a few
minutes will then become covered with me-
tallic mercury, on the part which touches the
liquid. In this maoner the minutest quantity
of mercury may be discovered, when present
in any liquid.
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LVII. IRON.

Polished iron wires, bars, or plates, are
useful re-agents for precipitating copper in
a metallic state from its solution n acids.
Iron likewise precipitates antimony and tellu
rium 1n a metallic form from acid solutions.

EXPERIMENT CLXXVIIL

Immerse the blade of a knife, a key, or
any other piece of polished iron or steel, for a
few seeonds, mto a solution of sulphate of
copper, having a slight excess of sulphuric
acid ; the kmife when withdrawn will be co-
vered with a coat of metallic copper. To
obtain the copper in a pure state, the precipi-
tated metal ought to be digested m dilute mu-
riatic acid.

i

LVITI. TIN.

This metal is useful as a test for detecting
the presence of gold, with the solutions of
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which it produces a purple coloured precipi-
tate. If a slip, or a bar of tin, be immersed
mto a solution of muriate of gold, the sur-
face of the tin becomes immediately covered
with a deep purple coloured powder, which
becomes gradually diffused through the whole
fluid, and 1mparts to it the colour of red wine.
The powder thus produced speedily subsides
and leaves the solution of gold colourless.
This powder 1s similar to the precipitate pro-
duced by sub-muriate of tin, and muriate of
gold. See sub-muriate of tin, p. 156.

EXPERIMENT CLXXVIIL

Add to half a test tube run of distilled
water, a few drops of murate of gold and
immerse into it, a piece of tin, or a tin-wire.
In a short time a violet or purple coloured
precipitate will fall down; which is a com-
pound of gold and oxide of tin. See page
156.
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LIX. COPPER.

Is used n analytical experiments chiefly as
an agent for separating silver in a metallic state
from its solutions. When a bar or rod of this
metal, 1s mmmersed in a solution of silver In
an acid, it becomes superficially of a blackish
colour, and after a while, the silver 1s precipi-
tated upon the copper m a metallic state,
The whole of the silver 1s not however sepa-
parated by the copper, for the solution be-
comes milky, on adding to 1t common salt or
muriatic acid.  Sull 1t 1s a very convenient
way of recovering the silver immediately in
the metallic state, If the solution has no
considerable excess of acid, the latter portion
of silver thus precipitated, contains a minute
portion of copper, but this may be prevented
by adding to the fluid, a shght excess of ni-
tric acid, or bringing the precipitate again into
contact with a solution of nitrate of silver.

This process is followed in the art of
assaying, to recover the silver which has been
alloyed with gold, and which, in the operation
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of parting, has been dissolved by nitric acid ;
plates of copper being put into the solution,
g0 as to precipitate the silver. It 1s also fre-
quently employed to obtain silver free from
other metals with which it has been alloyed.

EXPERIMENT CLXXIX.

Add to half a wine glass full of distilled
water, five or ten drops of the solution of ni-
trate of silver, and immerse into it, a bar er
slip of copper. The silver will immediately
be precipitated upon the surface of the
copper in a bnlliant metallic form

This experiment may be pleasingly vaned

in the following manner.

EXPERIMENT CLXXX.

Spread on a plate of glass a few drops of
nitrate of silver diluted with double 1ts quan-
tity of distilled water, place at the bottom of
it, lat upon the glass, and in contact with
the fluid, a copper wire, bent to any figure,
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and let the whole remain undisturbed in an
horizontal position. In a few hours a crys-
tallisation of metallic silver will make its ap-
pearance upon the glass next the piece of
copper wire, and the arrangement of crystals
wHl extend gradually tili the whole quantity of
flurd 15 decomposed.

LX., QUICK-SILVER, AND SILVER LEAF.

Both these metals are useful for discover-
mg minute portions of sulphuretted hydrogen
gas, or sulphurets 1n general, particularly when
contamed i mineral waters; because the
metallic brillhancy of these metals, becomes
destroyed when they are suffered to be im-
mersed 1 a Auid containing sulphur m a

joose combination..

EXPERIMENT CLXXXI

Il a plaal with water impregnated with
sulphuretted hydrogen eas, and add to it a few
globules of mercury free from dust, or a silver

leaf ; 1 a short tune the metal wall lose its



282 A PRACTICAL ESSAY

metallic splendour ; and its surface will be-
come covered with a brown pellicle, which
1s a combination of sulphur with the metal.

LXI. FLUXES FOR THE BLOWPIPE.

The term flux is applied in chemistry to
those substances which are added to minerals,
metallic ores, or other bodies, to assist their
fusion when exposed to the action of fire.
Thus potash or soda, in a pure state, or as
sub-carbonats are fluxes for flint, and all kinds
of siliceous minerals, because when flint 1s
mixed with these bodies in a proper propor-
tion and heated, these alcalies cause 1t to
melt, and the compound 1s a vitreous mass ; and
boracic acid, and borax, are fluxes for clay
and argillacous minerals, &c. These bodies
therefore act upon refractory substances, m
the dry way, as water, acids, and other liquids
act (which are used to dissolve solids) mn the
humid way. The manner in which each mi-
neral is effected when 1tis heated with dif-
ferent fluxes, its fusion, more or less quick or
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slow, easy or difficult, complete or incbm-
plete, hiquid or pasty, the kind of mass which
results from 1, opake, transparent, vitreons
or enamelled, scortfied, or dense and com-
pact, the colour which it principally affects,
and which almost always depends on the na-
ture and the proportion of the metallic mat-
ters which 1t contains—these form so many
useful characters employed by analytical mi-
neralogists to discover and distinguish each
apecies of the several compounds ; and when
the external characters or the sensible pro-
perties do not suffice to determine with aceu-
racy the kind or species, this action of the
fluxes employed with the blowpipe is fre-
quently very useful to that determination, by
removing doubts, destroying uncertainties, and
explaining the general nature of the mineral.

It may easily be imagined that the nature
of the products will greatly vary, according to
that of the flux which enters into combina-
tion with them; and accordingly fluxes are
varied in experiments according to the object
D view,
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The fluxes which are used for the blow-
pipe experiments, and in all the laboratory
operatious 1 general, are chiefly compound
bodies belonging to the class of salts.  One of
the constituent parts of these bodies frequently
gcts chemically : thus the alcaline and earthy
part of Huxes often combines, with the acid
which may be attached to a metallic oxide,
and which would prevent its reduction te the
metallic state If not seperated ; whilst others
again act merely mechanically. And further,
many of the metals will retain their oxigen so
forcibly, that the application of heatis totally
incapable of expelling it, when the object is
to obtain the metal. The addition of inflam-
mable matter becomes therefore expedient to
carry off the oxigen i the form of gas. The
oxide to be reduced 1s therefore mixed with a
portion of inflammable matter, and is then ex-
posed to an lutense heat ; and to obtain the re
duced metal in a coherent mass, and not in
small grains, a substance must be also present,
which is capable of being readily melted, and
of allowing the metal to subside throughit, so as
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to cause the particles to conglomerate and to
form a collected button, mstead of scattered
grains, which would otherwise happen. And 1t
would be extremely laborious to collect toge-
ther the mmute particles, if they were not thus
enabled to descend, and permitted to umte at
the bottom of the crucible. The action of
Huxes are therefore m general, both mecha-
nical, and chemical.

The tfluxes which have obtamed the general
sanction of chemists, on account of their ex-
ensive use, are, phosphate of soda, (page 95)
sub-borate of soda (page 157)and boracie acid
(page 62), besides these, uor spar, gypsum,
sub-carbonate of soda, mitrate of potash, and
glass, are occasionally employed i the blow-
pipe assay. These bodies are reduced to
powder, and mixt up with the substances upen
which they are to act. See pages 62, 95,
157.  What 1s called white flur 1s a mixture
of a little potash with carbonate of potash, and
1s prepared by deflagrating together equal
parts of nitrate of potash and supertartrate

of potash, When an oxide 1s at the same



236 A PRACTICAL ESSAY

time to be reduced, the flux called Alack flux
is to be preferred, which is produced by the
deflagration of two parts of supertartrate of
potash, and one of nitrate of potash, It dif-
fers from the former only in containing a little
charcoal  Soap hkewise promotes fusion by
being converted by the fire mto carbonate of
soda and charcoal, and therefore also acts as
a flux, and 1s frequently emploved as such in
the laboratory.

LXIL. BLOWPIPE,
AND

ITS APPLICATION.

The blowpipe in chemistry and mineralogy,
18 an instrument of the greatest utihty. Tt
enables us to expose to the action of a most
violent heat, any substance we mayv meet with,
in order to ascertam its general nature or qua-
liies with regard to fire : every effect of the
most intense heat of furnaces may instantly be
produced by this instrument; and with this
advantage, that the process is expeditious,
and under the mspection of the operator;
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whereas we can only conjecture what passes
n the centre of a furnace, if the same experi-
ment be made m the laboratory way. The
most expensive materials, and the minutest
quantity of bodies, mnay be used, and the whole
process instead of bemng carried on 1n an
opake vessel, may instantly be varied under the
eye of the observer, and may be seen from
beginning to end. Indeed many advantages
may thus be derived from the use of this
simple and valuable instrument. Its small-
ness, which renders it suitable to the pocket,
1s no inconsiderable recommendation to the
travelling mineralogist. It is true that very
little can be determined in these minlature as-
says, concerning the actual quantity of pro-
ducts ; but 1n most cases a knowledge of the
contents of any mineral substance, 1s a great
acquisition, which 1s thus obtained in a very
short time, although the aciual quantities of
the products discevered, are too minute to
enable the operator to ascertain their relative
proportions.

Thus for example, if we meet with a spe-
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cies of clay, and wish to know whether it be
fit or not for the purpose of making porce-
lain, the blowpipe assay will decide the ques-
tion. Because, for the purpose of making
the finer kinds of pottery and porcelain, it is
essential to have a clay which after burning
remains perfectly white. The appearance of
these substances, before burning can never be
depended on, for though often the whitest
clays before burning, are those which remain
white afterwards, 1t 15 only in a few dictricts
where clays are found that remain absolutely
white. And many white clays are to be
found, which when burnt become more or
less coloured, and again many black clays
burn perfectly white. The nature of lime
stone, wmay readily be discriminated by
means of this instrument. Lime stone fit for
making mortar and cement, does not melt by
itself, but becomes more or less white after
bemg violently heated by the blowpipe flame,
and 1f suffered to cool and then mixed with
water, becomes hot. This proof is best made
by putting the minute portion of the assayed
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stone on the outside of the hand, and letting
fall on 1t a drop of water, when a quick heat
will be felt on the skin.  Siliceous stones never -
melt alone, but form a ¢lass with borax and
soda ; argillaceous stones when pure do not
melt, but become white and acquire a flinty
harduess. Iluor spar, becomes phosphores-
cent, and melts, into an opake white slag;
zeolitea melt easily and foam in the flame,
And from the colour which the substances
called fluxes acquire, much useful informa-
tion may be drawn concerning the nature of
the mineral under examination. Thus for
example, gold imparts to borax, and phos-
phate of soda, and beoracic acid, a ruby colour,
Silver, tinges these fluxes orange yellow;
copper produces with the same fluxes a bluish
.green pearl; ron tinges them green, of dif-
\ferent 1ntensities and hues; tin produces a
'white, or greyish white opake enamel ; anti-
mony affords a hyacinth coloured glass, and
idhes off partly in white fumes, and a white
powder, or oxide of antunony is deposited on
‘the surface held near the fixed substance.
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Arsenic likewise diffuses white fumes, when
heated on charcoal, and produces a garlic
like odour, cobalt stains a large quantity of
horax intensely blue, and forms with it a
blue glass. Oxide of manganese yields with
the inner point, or the blue flame, a violet
coloured bead, which with the interior part
of the flame become again colourless, and
which may be made alternately to disappear,
and re-appear at pleasure. These successive
changes of colour, which are peculiar to the
oxide of manganese, may be shewn in the
following manner,

EXPERIMENT CLXXXII

Melt a small quantity of phosphate of soda,
or glass of borax, with the blowpipe flame
upon a piece of charcoal, and add to ita
very small portion of black oxide of man-
ganese, (melt the mixture together by the
inner blue flame,) the globule will assume a
violet or purple colour. Then fuse it again, and
keep it in a melted state for alonger time, the
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effects of which will be that the violet colour
again vanishes. This being effected, melt
the colourless globule by the exterior flame
of the blowpipe, and the purple colour will
re-appear, but becomes, as before, again de-
stroyed by a longer continuance of the heat.
The smallest particle of nitre laid upon the
globule, also immediately restores the red co-
lour. If the globule when colour’ :ss be now
melted in a silver spoon,or on an iron plate or
any metallic support, instead of being on the
charcoal, the violet colour returns, and will not
be again removed by any continuance of heat,
#0 long as it remains on the metallic support.
Some minerals when exposed to the blow-
pipe dart, are perfectly infusible by it; others
melt with facility ; some are partly volatilized,
others burn with a flame of a peculiar colour;
m some the colour 1s changed at different tem-
peratures, as in the oxide of manganese, some
fuse with intumescence : others decrepitate, or
exfoliate, when urged by the flame, or lose
their colour ; in some the fusion 1s partial;
sometimes the result is a kind of ashes or
M
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powder, in many cases it is a complete vitri-
ous glubule, transparent, or opake, or of
various colours.  Some afford a mere scoria
or cinder, others produce an enamel, and
some give a mere frit.  All these grada-
tions of phenomena, are so many means of
discovering, and of estimating the differences
particularly of earthy minerals, and they con-
tribute also to the knowledge and the deter-
mination of the particular species of the indi-
vidual which afford 1t,

It requires a little art to keep up an un-
interrupted blast of the blowpipe with the
mouth, which 15 not easily described; but
may reachly be acquired by practice. The act
of breathing must be carried on through the
nostrils without nterruption, and the stress
of blowing must be performed merely by the
compression of the cheeks upon the air in the
mouth. Beginners blow generally too strong,
which obliges them to take breath very often.
The whole art consists in inspiring the air
through the nostrils, whilst the air contained
m the mouth 1s forced out through the blow-
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pipe, so that the action of the nostrils, lungs,
and mouth, resemble the action of double
bellows ; and to accomplish this object, there
15 no necessity of blowing violently, buat only
with a moderate and aquable force, and then
the breath can never fail the operator. This
art of blowing properly is by some acquired
in an mstant, while others are a long time m
making themselves masters of it. T'o those
who experience any difficulty m the free use
of the blowpipe, the followmng directions may
be of service. First, let the learner accustom
himself to breathe freely with the mouth shut;
then in making an expiration, let him transfer
the air into the mouth, til the cheeks are
moderately mflated, and retmning it there, let
him discharge the surplus of the expiration
through he nostrils, and then make two or
three easy inspirations and expirations through
the nostrils, without allowing the air in the
mouth to escape. When practice has ren-
dered this easy, which may be effected n half
an hour, let the nozle with the smallest aper-
turé” be fixed on the jet tube of the blowpipe,
M <
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and introduce the mouth piece within the
lips ; then inflate the cheeks by an expiration,
and continue breathing easily through the
nostrils, till nearly the whole of the air has
passed out of the mouth through the tube;
then renew the air as before, and after a few
days practice, the muscles of the mouth will
be accustomed to this new mode of exertion,
and an uniform uninterrupted stream of air
may be kept up for half an hour without any
extraordinary fatigue.

The best kind of flame for blowing through
with the blowpipe, is a thick wax or tallow
candle with a very large wick, which should
be kept snuffed moderately low, and the wick
turned a little aside from the pipe; the spirit
lamp may also be used, it makes a perfectly
clear flame without sinoke, but weak i com-
parison to a thick wax candle ; although a
wax candle is the most convenient, a thick
tallow candle will do very well. The candle
should be snuffed rather short, and the wick
turned on one side towards the object, so that
a part of it does lie horizontal. The stream
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of air must be blown along this horizontal
part as near as may be without striking the
wick  If the flame be rageed and wrregular,
it is a proof that the hole of the blowpipe
nozle 1s not round or smooth ; and 1f the
tame have a cavity through it, the aperture of
the nozle pipe 1s too large. When the hole
13 of a proper figure, and duly proportioned,
the flame consists of a neat lummous blue
dart or cone, surrounded by another flame of
a more famt and mdistinet appearance. Too
areat a Hame does not easily yield to the blast,
and too small a one, produces a weak cffect.

In using the blowpipe, the following oh-
servations should be attended to. The end
of the nozle pipe must be just entered into the
flame, and the current of air will then throw
out a cone or dart of flame from the opposite
stde., If 1t 1s well managed, this dart or cone
will be very distinct and well defined.  Care
maust be taken that the stream of wir does not
strike agamst any part of the wick, as it
would then be disturbed, and split into several
parts. The jet or blast of air must be deli-
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vered somewhat above the wick ; and as,
unless the flame was considerable, there will
not be sufficient for the stream of air to act
upon, for this reason the wick 15 best to be
opened, because it then exposes the largest
surface, and produces the greatest flame;
the stream of air from the pipe should then
be directed through the channel or opening
between the wick, so as to produce a cone
the most perfect and brilhant directed, down-
wards, at an angle of about 45 degrees.

Its intensity 1s different according to the
different parts of the flame. The place where
this intensity is strongest, 1s the extremity of
the blue point of the flame.

Every substance intended to be assayed
with the blowpipe, should be heated very
gradually, the flame should be directed very
slowly towards it, in the beginning, not
directly upon 1it, but somewhat above 1t, and
so approaching nearer and nearer with the
flame, untl it becomes red hot. Whenever
any mineral substance 1s to be tried we do not
mmmediately begin with the blowpipe; because
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minerals are not always homogeneous, or of
the same kind throughout, although they may
appear to the eye to be so. A Magnifier 18
therefore necessary to enable us to discover
the heterogeneous particles, if there be any,
and these ought to be separated, and every
part tried by atself, that the effects of two
different things examined together, may not
be attributed to one alone.

The substance upon which the Hame acts
ought to be proportioned to the size of the
flame to which it 1s exposed. If the aperture
of the blowpipe is only of the diameter of a
common pin, the substance ought not to be
larger than a pepper corn.  In order to sup-
port the substance, it may be laid upon a piece
of close-grained well-burned charcoal, made
of elm or poplar wood. A small shallow
hole may be scooped out with a knife, on the
piece of charcoal, and the substance laid
upon it. The charcoal itself kindles all
round the hole, and the hole 1s thus gradually
enlarged ; and the heat too 18 kept up round
the substance much more uniformly than
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when a meta! support is used. At the same
time |ln\1.'l:\'l‘|‘ the {‘]lt*lﬂil':ﬂ L'ﬂ.t‘{‘l IJT{){]UL‘Ed
by ignilutl charcoal should not be forgotten,
particularly m the reduction of wetathe oxids,
and the deoxvgenaton of the fised acids 3 so
that, for example, a small heap of oxide of
copper, lead, or tin, heated red-hot on charcoal
by the blowpipe, is speedily reduced to a me-
tallic state, hence also fragments of tin stone,
(tin ore) common lead ore, or galena, ruby
copper, Xe. are casily reduced when heated on
a charcoal support.

Very small and brittle substances are apt
to be carried away by the current of flame
from the piece of charcoal. These may be
secured by making a deep cavity in the char-
coal, into which the substance is to be put,
and covered with another small piece of char-
coal, which partly protects it from the flame.
Some experiments of reductions are best made
by binding two flat picces of charcoal toge-
ther, cutting a channel along the piece m-
tended to be uppermost, and making a cavity
in the middle of this chaunnel to contain the
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matter to be exammed. With this contrivance
the flame may be urged through the channel
Letween the two pieces of charcoal, and thus
violently heats the substance n the cavity,
which may be considered as in a closed fur-
nace.

Those bodies upon which charcoal acts
chemically (but when intended to be exposed
to the blowpipe flame, without suffering such
changes to take place,) may be placed m a
small spoon, somewhat less than a quarter of
an inch n diameter, made of gold, silver, or
platina. The spoon must of course be pro-
perly fixed mto a wooden handle. Silver or
gold spoons are best adapted for fusions
with alcaline Aluxes, for which those made of
platina are entirely unfit; they have neverthe-
less the capital disadvantage that they will
only bear a dull red heat without risk of melt-
g, whereas spoons of platina are perfectly
infusible by the blowpipe flame.

A small forceps entirely made of platina, 13
also very convenient and useful for easily ex-
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posing fragments of stones, to the dart of the
blowpipe, because these bodies may be held
with them, and the forceps cannot be melted
nor oxidated, nor does it become too hot to be
held by the fingers during trial, on account of
the bad conducting power of the metal of
which 1t 1s fabricated. They are also cen-
venient for handling or taking out from the
melted fluxes, the small bead of the product.

Flatteaed platina wire is another very use-
ful article for exposing fragments of infusible
substances to the action of the blowpipe
flame. The fragment may easily be secured
between a piece of the wire bent round it.
and may thus be firmly held in any direction
we chuse.

Platina foil, 1s likewise very serviceable for
exposing to the flame of the blowpipe such
substances as readily spht, and are dispersed
when heatcd by the blowpipe dart on charcoal
or when held by the forceps or placed in the
spoon, or when secured between platina wire
Any substance, wrapped up in a piece of thu
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foil, may readily be kept steady during trial,
and hence it is best adapted for pulverulent
substances. Slender filaments of cyanite or
of asbestus may also be employed occa-
stonally,

The best blowpipe for chemical and mine-
ralogical purposes, is the so called Pocket
Blowpipe* mvented by Mr. Pepy’s, which 1s
sufficiently known, and does not require to be
described.

LXIII, WATER IMPREGNATED WITH CAR.
BONIC ACID GAS,

OoR

LIQUID CARBONIC ACID.

As water impregnated with carbonic acid
gas, 1s one of the articles requisite for the per-

* Complete sets of Pocket Mineralogical Blowpipe Ap-
paratus, of different kinds, and Mineralogical Travelling
Chests, may be had with this Treatise,
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formance of several of the Experiments exhi-
bited 1n this treatise, (see pages 11, 14, 19, 24,
25, 32, 33, 36, 43, 100, 178, 192), and as this
article cannot be readily procured on all oc-
casions we shall give a description of an ea-
temporaneous apparatus, by which means this
flid may easily be prepared. The apparatus
15 exhibited on the title page.

It consists of a common earthern ware
basin (a wash-hand basin) across the rim of
which 1s placed, a wooden board four or five
mches wide, and about } of an inch ihick,
having a slit terminating in a hole, cut in the
centre of the board, which hole serves to re-
ceive the mverted common quart bottle a, as
shown in the drawing. & 1s a similar bottle,
furnished with a bent glass tube ¢, which con-
nects the two Dbottles, and serves to convey
the gas, from the bottle a to &; for one extre-
mity of this tube passes air tight through the
cork in the neck of the bottle b, whilst the
other end is mserted nto the neck of the in-
erted bottle a. T'o 1mpregnate water with-
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carbonic acid gas, (or with any other gas
which is not absorbable by water,) by means
of this apparatus ; let the bottle « be filled
with water, quite full, stop it with a cork, and
mvert it with its neck downward mto the
earthenware basin, also previously filled with
water, and let it rest in the centre hole of the
board, as represented n the design, and then
withdraw the cork. This being done put
some white marble, lime-stone, or common
chalk, broken into pieces of the size of a pea,
mto the bottle 4, and pour upon it, common
muriatic acid diluted with two or three times
its bulk of water. The carbonic acid gas
which becomes extricated by the action of the
acid upon the marble, will pass through the
bent glass tube ¢, and enter the botile @, from
which 1t expels the water, and the bottle thus
becomes filled with carbonic acid gas.  When
this has been effected, cork the bottle, in its
mverted position, with its neck under the sur-
face of the water ; and having next removed
it out of the bason, pour into it about half
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a pint of distilled water, cork 1t again per-
fectly air tight, shake it for about three or four
minutes, and then suffer it to stand for two
or three hours, taking care to agitate it during
that time frequently. The water will thus
become strongly mmpregnated with carbonic
acid gas, (or become converted into an art‘i-
ficial seltzer water ;) 1t will send forth a mul-
titude of air bubbles when exposed to the air,
and particularly when poured from one vessel
mto another, or when gently warmed. The
colder the water 1s, the more carbonic acid
gas will be absorbed.

It is obvious that a quantity of carbonic
acid gas equal to the portion of water poured
mto the bottle, is wasted, but this 1s not an
ohject, and this loss may even be avoided by
mverting the bottle filled with carbonic acid
gas, into a small cup containing distilled
water, and suffering it to stand for a few hours,
or till a sufficient quantity of the water has
ascended into the bottle, and has become 1m-
pregnated with the gas.
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Lustead of the glass tube ¢, a common gas
or proof bottle of this shape

i

may be used, which n fact 18 more con-
venient than the glass tube c.  « 1s the body
of the gas bottle, mto the neck ¢ of which
1s ground air tight, the bent tube 4, for con
veving the gas nito any inverted vessel, The
bottom of the body @ bemg made round and
of thin glass, will bear a moderate heat, with-
out the nsk of cracking,

From marble may be obtained n this way,
from 40 to 45 per cent. of its weight of car-
bonic acid gas, so that 100 grains will pro-
duce between 90 and 100 cubie mches,.
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LXIV. WATER IMPREGNATED
WITH
SULPHURETTED HYDROGEN GAS,
OR

LIQUID SULPHURETTED HYDROGEN.

This fluid which is not met with as an ar-
ticle of commerce, and which is likewise ne-
cessary for the performance of several expe-
riments exhibited in this treatise, (see pages
18, 14, 21, 91, 118, 134, 142, 144, 1435, 144,
219, 251), may easily be prepared for imme-
diate use in the following manner :

Put into the gas bottle, exhibited page 255,
one part of sulphuret of antimony of com-
merce, broken into a coarse powder, and pour
upon it 3 or 4 parts of common concentrated
muriatic acid, and assist the action of the
acid, by a gentle heat of the spint lamp, sul-
phuretted hydrogen gas will become disen-
gaged from the materials, and which may be
made to combine with distilled water, as di-
rected above, for combining water with car-
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bonic acid gas (p. 253). It is advisable to let
the first portion of the gas which becomes
liberated, escape, because it 1s mingled with a
portion of common air contained m the gas
bottle.

Instead of sulphuret of antimony, sub-sul-
phuret of won may be used. (but the former
substance yields the purest gas). "L he sub-sul-
phuret of iron may be put nto the quart bottle
1, and common muriatic acid diluted with half
its bulk of water must be poured upon the
sub-sulphuret.  Sulphuretted hydrogen gas
will be hberated, in abundance, and may be
made to combine with distilled water, in the
manner stated.  Distilled water takes up
about 1 of its bulk of sulphuretted hydrogen
gas; and acquires from it, a sweetish and
very nauseous taste, and strong fetid odour
resembling the smell of putrid eges, or a foul
cun-barrel when wetted. The Harrogate and
Moffat waters are natural solutions of sul-
phuretted hydrogen in water. The former
contains no more than about one-twelfth of
its bulk of this gas. Water impregnated with
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sulphuretted hydrogen gas does not keep for
a long time, even when preserved in corked
bottles ; because the hydrogen quits the sul-
phur, which then becomes precipitated in the
form of a white powder. But for the perform-
ance of the experiments exhibited in this
treatise, the water, when kept in a dark place
or opaque and well corked bottle, retains a
sufficient strength for two or three months.

The sub-sulphuret of iron, may be obtained
by melting together in a covered crucible for
a few minutes, three parts of iren filings,
and one of flowers of sulphur; ora crucible
may be half filled with common iron pyrites,
covered with half its weight of iron filings,
and putting over this, a layer of charcoal
powder, and then exposing the whole to a dull
red heat for { hour.
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- G- CHE MICAL
A"PPARITUS AND INSTRUMENTS.

ﬂ__!—_———-

VEABLE UNIVERSAL FURNACE, fig.1, plate xvi.. 61. 16s. to 81, 8+

!AmoNa the whole group of apparatus designed for applying heat to
es, this furnace undoubtedly is for the purposes of experimental che-
stry the most useful, however numerous and different the operations
| b performed may be, It may be used with perfect safety in a room,
d is therefore well ealeulated for those operators who have no access
“the laboratory, as well as for publie lecturers on chemistry., A very
numher of chemieal processes may be carried on in this furnace
umnmdimu.l:, and at a cheap rate,

v the smielting of metallic ores, or for operating with the f.'ﬂlclh]ﬂ.
vessel with ita stand or support is placed on the grate, in the midst
the fire, the larger opening, a, or mouth of the furnaece, is closed with
ieover, b, and the fuel introduced at the top, or through one of the arched
nings, ee,  The sight-hole d, in the centre of the cover, serves to watch
ret progress of the operation and the state of the fire. This hole is also
mivenient for passing through it, an jron red, to stir up the matter con-
ined in the crucible, or to withideaw from time to time a portion for
spection,

YWhen digtillation by the naked fire is to hie performed with this furnace,
e retort s placed in the fire, on a erucible stand, and the beak of it, is
e to pass through one of the front openings ee.  The same proceceding
fTves to obtain such gases @ cannot be disengaged, without exposing
e watgMuls that afford themn to a red heat, viz. oxigen from oxid of
mgancse, gazeous oxid of earbon, &e.

| For distiliation, or sublimation from the glass vetert, or the alembice, the
"wer, &, is removed, and the iron sand-pot, ¢, put in its place; the fuel

oen is added through one of the front openings, ce.  In this sand-bath
way likewise be plaeed flasks, digesters, matrasses, evaporatorics, and
iher vessels, to receive an uniform, sale, and gradual heat,
tFor evaporation Ly the water-bath, ashallow pan, (fig. € and 17, pl. mJ
sled with water, and placed on the mouth of the futnace, may i
nployed,

®
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For reasting melallic oves, and other 1 rals, to t‘ham -'
gulphur, arsenie, &ec. a muffie should lu:,mnr h ulud vith ¢
in the lower arched opening, ¢; the fuel is then introduced at the te
month, «. To assay gold or silver, amld to enamel or paint on glass,

same arrangement 15 conveient d

The decomposition of water, by passing sﬁn over izuited iron or
eoal, may be perforined by laying an earthenware tube or gun-B
through the twe circular side openings, f, opposite to cachother, and
right angles with the perpendicular of the furnace. ‘ﬂ:k..m ddle pa
the barrel may thus be made red hot, whilst each HMIJ 15 res
Kept cool, and may be connected with any kind of apparatns, -

For evaporating by the naked fire, the ivon rings, £f/ (fig. 19, p i
which are of different sizes, serve to lessen ‘tlmh upper opening of
furnace on which they are put, #o as to adapt it to the size of't
evaporatory vessel, whatever its diameter may be, The largestyring
first placed on the mouth of the furnace, the second in size is put o r
first, &c. until the opening is sufficiently lessened, -

The different apertures which are in the front and sides of this furna
are provided with solid stoppers of crucible ware, fitted ln.' erindin .',5

ed ; they are further covered with iron doors moving on hinges, to
out the air effectually.

The register doors at the ash-pit, serve as dampers to regulate the he
with precision, by admitting or excluding air at pleasure, when more
less opened or shut.  To increase the draught of the fire on
oceasions, an iron pipe, eight, ten, or twelve feet long, and not less t
four or five inches in diameter, may be added to the short chimney,
which can bcrndnpu:tl to any fire-place ; by this means the rlmug
augmented prodigiously. It is not essential that this pjpe-thuuld e |
ten&ed erpendJLulany » on the cunlmr} , it may h-l! ]J]H.i'_l..f] rizonta

waste heat produced by this pipe may be employed to warm the la
tory, or for other purposes. And as this furnace is very heavy, being mé
of strong hammered sheet iron and lined with fire bricks within, it
placed upon castors, and strong ring handles are affixed to its sides, -'fl_;

it may be moved along the floor without much trouble, ..
The fuel to be used, if an intense heat be wanted, should be cokea

charcoal mixt in about equal quantities, and broken into picces of d
©Of an egz; for erdimary purposes common coal answers very w cll, T
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Wt of this furnace from the grate to the top, is fifteen inches, the
digmeter within ten 3 the height of the ash-pit to the grate is seven
u'sﬁhe arched openings, ¢¢, measure four inches Ly three and a
or. ‘The fire-bricks with which the body of the furnace is lined, are
-shaped, and cemented together by fire lute, to render them not
le to become injured hy';{-ci:lmtal blows, &c.; they are, moreover,
srlaced with slips of sheet iron, bent twice at right angles, to clamp
sm together, and to bind the whole lining to the outer case of the fur-
e. The interval between the brick work and the outer cont of the fur-
bee, which is two inches and a half thick, is filled with charcoa! powder

b1 loam, which mixture confines the heat effectually.
ME SAME I'URNACE, SMALLER.....ccvvus R PO . o« 4l 145 0d.

:ACK LEAD TABLE FURNACES, fig. 1, plate xiii. . 1125, to'37. 13s.

aEse furnaces, whigh are made of two large black lead crucibles, ag,
slied month to mouth, and strengthened with iron hoops, b, are nut
able of producing a strong heat, but may be employed for many ordinary’
oses. Their size enables them to be used onthe table,and to move them
rany place where wanted.  The fuel to be burnt in these furnaces is
harcoal ; they are brittle, and consequently liable to accidents, particu-
fily when bot : ¢ is the ash-pot, and the sheet iron chimney.

{KIN'S PORTABLE BLAST FURNACE, fig. 2, pl.xiti. . .. 14, 10s. to 3k

1To excite a sudden heat, and to raise it rapidly to the greatest inten-
iy, nothing can be better caleulated than this simple furnace. By the
E‘t_miuus contrivance of dividing a strong blast of air issuing from a

uble bellows, and driving it forcibly, first into a small chamber, anid
pom thence perpendicularly into a number of converging jets through
se centre of the fire place, a most intense heat is rapidly produced, suf-
sient to melt down cast iron, if the fire be properly managed and the
lluws worked with vigour. Coke or cinders, [ree from elinkers and
hast, taken from the common grate when the enal just ceases to blaze,
reoken into fragments of the size of a waluut, and mixt with a little char-
haal, form an excellent fuel for this furnace : the fire being first kindled
by a few lighted cinders and a small quantity of charcoal or chips of wood,
Yhis furnace is composed of three parts, all made of black lead. The
awer part, @, contains the blast chamber; to this is fitted the body of the
barnace, b, which is perforated with blast holes at the bottomj; ¢ is the

n-‘n."
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npper part or doom inverted upon b; it serves to concentrate the f
with more efficacy, and to make it reverberate on the bodies exposed.
itind; it also protects the eye from the intolerable glare of the f
when the furnace is in full heat; dis ahole to permit the smoke
escape 5 fis a pair of double bellows fixed on the stool 3 & their hang
i< lengthened to make them work easier, If & very strong blast be wantey
® hieavy weight may be secured to the upper board of the bellows,

LEWIS'S FORGE FURNACE, fig. 4, plate xiil..vv10unn.ns ., ST

Tus furnace consists of two black lead pots placed one within anothet
The inner or smaller oney ey, a8 shewn in the section fig. 4, fits the oite
one, by accurately ut the brim, where it is seourcd by lute, Bt bs perfo
rated all round, to admit a Llast from the bellows, the nozzle of which j
mtroduced into the hole e, d shews a erucible placed on s stand In g

larnace.  This furnace may be used with coke and charcoal for common
purposes, .

CRUCIBLE FURNACE, FOR OPEN FIRE, fig.5 and 6, plate xiil.. , 11,10

Tuese furnaces are made of common black lead erucibles, from twelye
to fifteen inches high, perforated at the bottom, and supported by a trips
stand, fig. B. They are covered with an iron plate, into which two holes
are cut; the larger hole admits the sand-pof, fig. 7, for distillation -_
the retort, as shewn in the drawing. The fuel, which must be charcoal, is
rut through the smaller hole. The grate, fig. 9, rests on three 1:ut¢h_ﬂ
cut at equal distances on the inside of the body of the furnace. These
furnaces serve only for moderate heats, Fig. 1, pl. iii, shews the same
furnace, provided with an ash-pot made of sheet iron. aa is a tube 1 a-
versing the fire for the decomposition of water, &c. The upper part of
the erucible is occasionally perforated to admit air when a cover is put ons
"The iron ring with three hooks, fig. 10, pl. xiii, is to be sunk into the fup

nace, and on it may be placed retorts, &c. for distillations by the naked
fire.

ASSAY AND ENAMELLING FURNACE, fig. 2, pl.xvi .. ......8L8

Tiis furnace is square, terminating in a truneated open p}'mmidi
eeee, doors with handles, with semicireular apertures for inspecting the
operation ; aaa, iron bands fixed with serews ; d, the ash-pit, The -'_,-:
1s put in at top.

. !
4
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{PROVED LAMP FURNACES, plate xii, fig. 1.« «v o010 1015, to 4l 45,

 Jamp-furnace, as it is perhaps not very properly called, is one of
ost convenient means of applying the brilliant flame of an Argand’s
to the purposes of experimental chemistry. A vast number of
emical operations may be performed with great speed, precision, and
picuity, by means of it. eéd the lamp-furnace may be used for
ost every one of the operations of chemistry in the small way, which
quire @ temperature not exceeding a dull red heal. The processes of
tion, the sublimation of salts, the solution of earthy and metallie
ies, the concentration of liquids, all the multifarious processes of distil-
vions by the sand-bath, and by the naked fire, the production of gases
th the pnewmatic apparatus, and even the fusion of earthy minerals with

jcalies for analysis, may commodiously be aceomplished, at a trifling
gpense, on the table, with the help of this instrum:'u:;. Besides the heat
boduced, by the lamp-furnace has the capital advantage of being easily
gulated @ it ﬁiay at pleasure be suppressed instantly, or maintained for

veral hours at a constant and determinate intensity. These advantages
[um: will be valued properly by those who know that the most experienced
bad most attentive chemists meet in practice with frequent accidents, by
phich both the vessels and the products of the optrations are lost for wait
[ power in the proper management of the fire, It is thus also that a
kamber of minute circumstances, which are essential to be known to the
mdent, pase away unnoticed among the furnaces of the regular labora-
sry. which may be observed when the same process is conducted on the
able, and under the immediate eye of the experimenter.  Fig. 1, plox,
thihits a lamp-furnace in action, connected with an apparatus, to shew
ae formation of gases, their condensation, and subsequent liberation of

loric, &v.—See decum's Chemusiny, vol. i, p.-119.

IUITON'S LAMP-FURNACE fig. 2, pl.ix,....... 24 125.6d. to 5L 55,

IAMP-FURNACE, WITH CONCENTRIC WICKS, 44145.6d. to 51.15s.04/.

Ix this lamp-furnace a second eylindrical wick is added to the common
rpgrand’s lamp of the apparatus, These two wicks being concentrie, aud
sach of them having an interior and exterior current of air, a double
vame is caused, and the power of producing heat is augmented to
wore than three tmes that pfforded by the ordinary lamp of Argand ; o

BE.
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circumstanee which renders the use of this apparatus |
almost equal in ﬁ_ll'ur.-t toa sand-Lath. The oil to be
should be of the very best kind.

. B
g .. B " e
CUBMICAL LAMPS, WITH OR WITHOUT FOUNTAIN RESERVO
- F;

ﬁﬁ"q-*’ﬁj G_‘ jilf.ﬂ --‘!1 ----;q'{_u I.Iiliil R |r_1ﬂl-_ﬁ-t?- Ll I

THE SAME, WITH cnwmwrmalﬁxs; g.m:'.ﬂ; &ix.. 202

AiL these Iaﬁ&‘fm’ Leing flat and low, are very convenient for use.
produce, when charged with spermaceti oil, a steady, permanen
and easily managealle heat, \ﬂﬁtﬁ'@@ be hept up for many Lours,

BPIRTE BAMPS, Fir. TIPL .40 it iinnninnnns

For experiments in the small way, which demand a moderate degre
heat, and mueh neatness in execution, the spirit lamp is an exeellent ,;.-E'
trivance,  The flame of burning €pirit of wine being always perfectly ele ]
and free from smoke, produces no soot on the vessel ‘@ which it acts, |

raay easily be made ta burn slower or faster, and consequently oceasio

AL LR

evtton wick upon which the spirit bures ; for as long as the wick js f 2

supplied with spirit, the flaine is precisely of the same strength.

unpleazant smell, and does not produce any disagrecable consequence
spalt 3 the wick of thedampis not rendered foul, nor is it scorched or ool
sutied, and the vessel to which the flumegis applied does not become ob
scured by smoke, " The expense of the spi.rit to supply the lamp for expe
rimental purposes, is guite jnconsiderable, @ is the lamp; b the w 3
‘holder; e a giass cap, fitted to the lunp by grinding, to prevent the
poration of the spirit from the surface of the cotton when the ] -.r
nut in use.

THE SAME, WITH THREE WICKS, DISPOSED IN THE FIGUR
OF AN EQUILATERAL TRIANGLE.......... t%ns oxshi

PORTABLE FORGE OU CAST IRON, WITH DOUBLE BE
BLOWPIRE, AND TALLOW LAMPE. .. .0osiiviessisies

Tue siith’s forge-hearth is of great convenience to the practical o '-:.:.-.,.-
ticns of thelaboratory ; indeed, wle very ]ﬂtg; discoveries made in phil
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have rendered this machine a partleularl}r necessary

v r?‘n ctl‘.ﬂ.gulamd f%uraturgﬁh he metul!
is ver

s and e &:ﬁ. th nnd:,r
g tu# Ui mtpuauﬂ in ‘.rw.d;, way, to an mt-:nﬁ
aat, whilst the operator, at thes e time, is enabled to take them away
fhﬁm :mﬁyﬂfzﬁ tor :lig mstﬂly at pleasure, z circum-
ance. which eanuo Iﬁ 1 any close furnace. liib.;fever. For
hae smeltine of meta Jﬁiﬂrﬁw furge is by far the Iiﬁuit an&_ most
sommoedious contrivances - i
“The blow-pipe whiel is adapted tﬁ' t.h“mhie bellows of the instrument,
i well suited for the purposes of Wﬁd bending g Ly directing
Pae blast of air througha large skein of cottun, 5upp},_igd r combustion
jrith melted tallow. Even to kindle a fire quickly, the furgr: 15 extremel
sseful ;3 and by connecting a flexible leather luﬂu to the blast-pipe of the
-ellows, a stream of air may be mlm“'rlr_ewtu ary ﬁl.\'Tlat.‘.E of the labora-
vory where a rapid blast is wanted. The =mall oblong tmngh attached
oo the forge-hearth, is convenient to hold bammers, pineers, and other
mstruments ; when filled with water it serves as a bath [or tempering iron
por steel.  As the smoke of the forge fire is very considerable, if eommon

joal be employed, it is adviseable to have a funnel-shaped sheet iron, or
rick hood, over the fire, to carry away the smoke into the chimney. If
Plense coke, or coke and charcoal be used as fuel, the hood is unnecessary.

B3LOWPIPE TABLE, WITH DOUBLE BELLOWS .. 57 15s. to GI. 1Gs.
Tms simple and useful econtrivance for blowing and bending small arti-
ftles of glass for philosophical purposes, comprises a well finished deal table,
mderneath of which is fixed a double bellows with a treadle, furnished

itha blast-pipe: thelatter enables the operator to work the bellowswith his
foot, whilst both bis hands are at liberty., The direction of the blast-pipe
being on the front edge of the table where the glass-Llower sits, the jet
cor flame, whichis a blunt spear shaped bundle of fire, three or four inches
Jlong, is driven away from the artist, so that he is not in the least molested
bby it. The power of the flame produced Ly this contrivance is cextremely
iintense ; it is sufficient to bring quickly to a red heat a solid mass of rlass
cof the size of a large walnut. The lamp to be used with this blow- pipe is
f:supphedﬁmh tallow, heaped upon a large rope of cotton thread, loose ly
!ttwmted and completely surrounding it. Iudeed, this contrivance affords
‘tthe most convenient way of heating almost instantaneously, any substan e
‘ttoo large to be involved iu the common blowpipe flame,




L]

: wW 5 TR
-4 w» 4
8 o Jﬂﬂﬁfﬂﬁn mnfﬂ@ﬂ' \

Bmvwnim 01? VARIOUS KINDS, fig.1,2 pl.i, fig.
m‘.nwmﬂm:ﬂ_ﬁm | .
ME eommon practice’ of )

owpipe, thourh very rea
cost, is not so casy ip pr

énc, nor so l:ﬁ’antngl.uu in -"_
u..-. the E:ttruilup of air b :bﬁ ith doulile pnrmmns i
Bl Ls, the air m lhﬁl frem th{: luuﬂs bt |1 Hl'msmre and
m"ﬂud mtlm acild 5 ve fur maint.uumu; combug
tu'«m“tn eac t:ﬂ]m most a.ls..d‘l"ui is attended
futigne, tﬂe bands and an awkward position
of the head, Q{Jlmdv cably dlﬂinﬁes the power as well as the en :
of the operator. vae disadvantages are obviated by the application "'-";:
“the blowpipe with cllows.. The apparatus, when firmly fixed toa
table h}f‘ﬁc.ms ul‘m, can beworked with the foot placed on the
string attachelto the pl..d:s.ﬂ!rﬂp instrament,  The air being t 1
pelled throughthe pipe, a blast may be kept up with pecfect case, whilse
the operator who sits before the lamp, has both his bands and mouth lef

at lil.?-t}-.
BLOWPIPE APPARATUS, WITH ADJUSTING CANDLESTICK
SUPPORT, FOR CHARCOAL, &c. fig. 1, pl.ii,. .. 2L 2s. to 2/. 19%

wing, e

ll"-f! i co I'Ib.ll &

PEPY'S POCKET BLOWPIPE, fig.3, plei.. ... .. .. 25 Gd. to 12s 6d

THE jet-pipe of this instrument being moveable nmml a centre, enables
the operator to direct the flame of the candle with more precision and
convenience in any direction, upon the substance on which it is intendetl
to act. To render the whole more portable, the instrument is divided
the stem, and the two parts being fitted :;ir'-tight by grinding, may ifis
stantly be slipped together when intended to be used. The flat ey
drical box serves for condensing the moisture of the air expired.

SELF-ACTING SPIRIT BLOWPIPE, fig. I, pl. xi...... 3L 3s. to 414K

THE action of this blowpipe depends on a rapid stream of aleoholig
vapour paszing through the flame of a lamp attached to the instrum
It produces a cone of blue fire five or six inches lung, aceompanied L

a hissing noise, The whole apparatus is neatly turned in brass.  a isa
spirit lamp to volatilise the alechol conteined inthe globe, b; ¢ is asaleq
valve 5 d the jet-pipe, to cause the vaperous alevhol to pass ttmu;h

flame of the spirit lamp,
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MWPIPE JETS UF P[-I-'i'l'-[“+;||-bll-l hlllitll-ﬂl‘llll'ﬁ“ltn Iﬂ!- 'Gl!il

LLD“IPIPE FURCEPEf’ﬁEITJ PE#“-!‘Iill Pl oE e d e R iii*'ﬁiltu TI’J

T8 small forceps, which s entirely made of platina, is very convenient
useful for easily exposing solid materials to the dart of the blowpipe
e They cannot be melted nor oxidated, nor do they become too
t to be held by the fingers during trlal, on account of the bad conducts
¢ power of the metal of which they are fubricated. They are also cons
aient for handling or taking out from the melted fluxes, the small bead
tthe product.

PIVE EFOONS OF PLATINA OR BILVER, flg.8, plali, . ba, 10 106,
ILVER spoons are best adapted for fusions with glass of borax and elea
n fluxes, for which those made of platine are entirely unfit ; they
wa nevertheless the capital disadvantage that they will only bear s dull
I heat without risk of melting, whereas spoons of plating ave perfectly
sible by the blowpipe flame,

LOWPIPE LAMPS, WITH LARGE WICKS, . ... 00000, Ba to Ta.6c

CKET MINERALOGICAL BLOWPIPE APPARATUS,,.... 3L to4l,
ms small mineralogical case contains Dr, Wollaston's blowpipe, a
uible magnifier, platina foil,ablowpipe forceps,two bottles of fluxes,a steel
ver, jet tubes, and the most essentind re-agents necessary forthe imme-
tte examination of minerals. It affords a convenient way for examin-
i the nature or composition of any mineral, though the actual quan-
ses of the substances discovered are too minute to enable the operator

ascertain their relative proportions,

MATINA BLOWPIPE FOIL.................
IThis foil is very serviceable for exposing to the flame of the blowpipe
tth substances as readily split, and are dispersed when heated by the
swpipe dart on chareoal, or when held by the foreeps in the spoon. Any
pastance, wrapped up in a piece of this fail, may readily be kept steady
fring trial.

" E

LOWPIPE BLADDER, WITH BELL-GLASS, STOP-COCK, &c.

. 14. 168, to 21, 12s. 64,
[Tms contrivance is admirably well adapted for exciting the hichest pos-
‘e degree of heat that artificial fire can produce, by directing a conti-

ol .. w . b
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nusﬁnm of oxigen gns on a prece of ignited eharcoal, or on the Aame
a candle, The heat produced on a piece of ignited charcoal urged by
stream of oxigen gas from the bladder, which miy be compressed un A r
the arm of the operator, to give considerable velocity to the blast, isso
intense as to fuse in a few minutes into a mass, d:ita:nes of pl:i.tinn.::v%w
ments of the purest rock-erystal, L .
This apparatus is also well ealculated for pruvingtmmmnl weig
of bodies during eombustion, b}f‘;litectfﬁ'g a_current of oxigen gas By
means of the jet-pipe on a wei%hud" guantity ’fuuppur’h't%rpn wire kept
ignited in the bowl of a common tobaeco pipe or small crueible.
reduction of metallic oxids, and the dg-oxidation of binary acids, &e. may
be exhibited by means of it, in the most commodious way. .

Tie application of heat, produced by collecting iﬁE a focns the ;
Tays, is by far the best contrivance adapted for the most delicate expe '
wents of chemistry.  This mode of produeing heat admits of being applied
under all possible circumstances. However ‘complieated the auxiliary

may be, the most intensé solar foeus may be directed on the minutest
quantity of materials, and no cause of error can influence the result of the

fuel. Besides, the focus of the solar beam eollected by the lens, or pés
ficeted by the mirror, may be transmitted with the greatest nicety thro
any glass vessel containing the object of the experiment.

Conecave mirrors produce rather more cffect than convex glasses of
same diameter; but as the direction of the reflected rays is necessarily
from below upwards, the use of them is rendered less commodious for th :5:’
purposes of chemistry,

room, the modes of warming by steam the water of baths, the boilingef
water, and the heating of apartments by the same agency, and many
in illustration of the general doctrine of lutent ealorie,and its useful a
cation in the arts—See Henvy's Chemistrg, vol. i, p. 141, 143, &e.

a copper boiler; b a thermometer fixed into the boiler§ ¢ the pipe; @ j
elass vessel containing water to be heated by steam ; fig. 11 and 12, ¥
sels for evaporating fluids by steamn, &c.
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\VE METALLIC MIRRORS, WITH STANDS, FOR nEﬁER-
l}'ﬂ? SENSIBLE THE REF LECTIDP’UF RADIANT HEAT, UN-

. ALC nw,uﬂnn BY LIGHT, fig. 2, pl.vii...... 2. 1538 to 10L 10s,
TuE ientors are chiefly contrived to shew that hot bodies, and such
30 agare b‘uh moderately warm, project their surface, in the form
:L;;hl lines; Tavisitle. f heat, which'are capable of raising the tem-
hlt'emuhﬁh by which they are intercepted, and that compara-
el cold I ‘:_u-ivk, dnﬁb invisible rm.mfi#qnlnuﬁn matter,
: - ua#_; rrors are pl: wced opposite to one
ot b 'lft;t. t distancalof any feet, the “bulb of a thermometer is in
pae faeus of the one, and'® g ass Whatrass, filled with boiling water, or an
5 llF-“-l.ti.I.l £0 as 10 Le just not visible in the dark, is pl:u.Ld inthe
nﬁmt‘ A suléstance is radiated from the matrass opiron
Jllet masah with incaleulable®elocity thraugh the air; is reflécted
thnﬁhtunrsmd concentgated according to the laws of light, and
dufluenees tl.'lL' thermometer, according to the degree of its’ con-

u*:ntratmrt. I’# -1' . "

o x,

[Lons, or mﬂmT i[ETlLS WITH 1RON HEATER, &ec. '?’
1. 15. to 11 10s. ﬂt.f.-
For illustrating the unequal propagation of hewt, or comparative

i 1o mae
 ThE b -

ponducting power of different bodies with regard to ealorie.

FOLT HEADS, OF EQUAL CAPACITY, TOR EXHIBITING THE
RELATIVE DEGREES OF EXPANSION PRODUCED IN DIF-
FERENT LIQUIDS BY SIMILAR ELEVATIONS OF TEMPE-
BT (o s i ivibeg s sbvivsia s saene s i v T be S0 &

"Tuese small globes with slender necks, when filled with different fluids

r instance, with mereury, aleohol, or water) to a certain point in the

em, show, when immersed into hot water, that dilfferent liquids expand
ifferently by equal quantities of ealorie, or at equal clevations of tempe-
ttare, and that the dilatibility of different bedies is inversely as their
iling point.

AVOISIERE'S CALORIMETER pfig. 3, pl. vii oo vuv. .. 10 to 120 19;,
TT'rs elegant machine being large, and all its parts simple and conspi-
wus, is well caleulated for a publie lecture-room.  From some experi-
ents made by Mr. Wedgwood, it has been doubted whether it ean
‘ord accurate results. (Phil. Trans, vol. Ixxiv, p.376.) These objections,
swever plavsible as they may appear, are casily obviated by operating
| ;
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only at, or & little above 322, JIndeed the nearer the tumpurn.tuu of* ]
atmosphers in which the a?perlmunt is conducted, nppmnalm to 38
the more accurate will be the result,  The observations of Mr, Wﬂd;ﬁ
may neverthelass be Leld out as a caption, but they certalnly do not
validate the aceuraey of hﬂ' machipe, bits AR ectlve vie
of the apparatus ; & its perpandieulu.r a:ﬂl m%]; of ny
ing with this .gppnrﬂtul may b saan‘ﬁ&'l'hnm hamhtry. ol

LESLIE'S APPARATUS wmﬁ MING THR RELATIV
QUANTITIES OF SPECIHE CALORIC, WHICH EQUAL B
OR WEIGHT OF BODIES CONTAIN AT FQUAL TEMPE

BEURES.....0vvunsrennsannns g + 00 o0 N . LTI I 7106, €

" A vERY simple contrivagee for determining in €niy mﬂfmn
apecifin ealovio of bodles, whether walids oe ﬂulds,.‘l&y tIng-u wah
relative celerity wltw@ different badies cool wn&ln number
degrees when comp Ith a standard body s rlf situated. A

© although the result alforded by means of this app atugndmnte only tk
quantitice of specific calorie gontained in equal dwlh of bodies ; yet |
according to Mr. Leslle, they be divided by their specifio gravities, th
guotient gives the respective shares of speelfic ealorle contalned inth
equivalent expreselons of equal weight of bodies.

MERCURIAL THERMOMETERS ; the Seale-board Wood, Metal,
I"i"ﬂl'.'f IR AN RN T B A B R R BN BT RN B NN lﬂ"l ﬂllf t-'u ]l;i‘

|
MERCURIAL THERMOMETERS, WITH NAKED BULB, sig. 9, ph
l-{l.i'. Hdh tﬂ I

MEDICAL THERMOMETERS .....ovvivvuseanesss 108 64, to 16
"

POCKET MERCURIAL THERMOMETERS ........ 195 6d. to 1:‘1

Turse thermometers are extremcly sensible, being made with
small balls, and tubes of extremely narrow bores., |

CHEMICAL THERMOMETERS, fiz. 10, pl.iv,.... 1L 5s. to 14 115,64
1|

Tigse thermometers exhibit the entire range of thermometrical l.q
perature, from the freczing, to the boiling point of mercury. Thu}'ll
furnished with a joint or gliding hinge, the lower part of the ecale-bodr
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therefore be made to fall back, to leave the bulh and part of the tube
aare, 50 that it may safely be immersed into acids or other corrosive
waids, without oecasioning any injury to the board on which the scale is
celineated.

FHE SAME, IVORY SCALE ........c.c0t0 000000 1L 185, 6d. to 2025,

“THE scale of degrees being engraved on a slip of ivory placed in the
pross directionof its organic strocture, agninst the longitudinal filires of

e box-wood seale-board in which it s let into, renders the instrament
L liable to bend, or. become otherwise altered by meisture, as must
pecessarily happen to all thermometers on which the seale-board is of
[rood.

[HEMICAL THERMOMETERS, WHICHH PERMIT THE WHOLE
OF THE MERCURIAL COLUMN TO BE IMMERSED WITH-
‘ADUT A SUALE. . .\ al s o104 inaling ciness 1L 1100t a8l Sa,

"Tuk tube in this instrument is made to slide up and down upon the
e, and is adjustable at any height, by means of a moveable screw,

ich presses ;tgnin;f the scale plate. The graduation, which consists of
oo sets of fizures, is so arranged that the temperature of any fluid may
i determined by inspeeting the seale, while the tube at the same tine
miains immersed in the Auid,

FIRIT THERMOMETERS. ...ciieensnencssnsnss 14, 5s. to 11, 105. Gdd.

RESE thermometers being filled with aleohol, a fluid which does not
‘ege, are best adapted to the measurement of very low temperatures at
wich quicksilver would freeze, but they are uafit for measuring tempe-
cures above 180 Falr,

ILF-REGISTERING THERMOMETERS........ss.. 1/ 10s. to 27 25,

This ingenious contrivance marks the degrees of the zreatest inten-
y of heat and cold from one time of observation to another during the
nce of the observer,

WﬁKICA-L T[IER\iD}IEFERS-; we !-i I N N T RN l:i-ﬂ to 1/ 11.:'-\',

X THERMOMETERS, fig. 14, 15, 16, pl. ix, and fig. 8, pl. xiv,

5s. to 10s. 6d.
Friis thermometer indicates the smallest degree of temperature ; and on
‘s account it is with much advantage employed in the most delicate
C
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experiments in illustration of the reflection and radiation of ealorie, 3
occasionally also for other purposes, although it is otherwise a very i
accurate instrument, and liable to many ohjections when compared with
the mercurial thermometer,  Its utility consists in the great amount
the expansion of air which, by a given elevation of temperature, is
ereased in bulk above twenty times more than merenry, and hence |
detects minute changes of temperature which the mercurial thermometer
canuot discover. .

LESLIE'S DIFFERENTIAL THERMOMETER, fig. 1, pl.iv...... Il

Tuis instrument, whiech is not at all influenced by any variation
temperature in the surrounding mediam, is peculiarly ealeulated f
experiments on radiant calorie: it combines great delicacy with aceu:
racy. The differential thermometer, as its name expresses, announces
not the absolute degree of heat, but the difference (when any exists)
between two given spots where the thermometer is made Lo act.
moment’s attention to the construction of the instrument, which is in
fact a double air thermometer, separated by a portion of intercluded
fluid, will shew-that it indieates only the difference of heat of twe
contizuous spots. As long as the elasticity of the air in one leg is equa
to that in the other, the air contained in both balls will have the

pressed on in oppasite directions, and will remain stationary at a certain
heizht, If the instrument, for instance, be introduced either into a
warmer or colder atmosphere, the temperature of both balls will
enqually affected ; the volume of air in each will be equally expanded
contracted ; and henee the liquor will stili remain stationary.  But, if o e
of the balls be more heated or cooled than the other, this equilibrinm
will be subverted, the superior elasticity of the confined air of the he !-
which is exposed to a warmer air, will drive the interposed liquor forwards
and make it rise in the tube connected with the ball which is at the lowa
temperature, and of course fall in the other ; and hence the instrument
is ealeulated to point out the difference of temperature in the correspe !

ing balls ; this it will do with peculiar nicety.

T

FERGUSON'S IMPROVED PYROMETER .4.0.v00 4., 5l 55 to 1 78

Tris pyrometer is well caleulated for exhibiting the expansion of i
ferent metals at equal temperatures, without pretending to determine the
valué of their relative admeasur¢ment. g
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KOCKET CONDENSING SYRINGES FOR PRODICING TIRE BY
THE RAPID MBECHANICAL COMPRESSION OF COMMON
L e e e et oy st . bR T Tl - T LS

Tins little syringe, which is only four inches long and three-fourths of

inch in diameter, is a useful instroment for showing the evolution of
t';a.t, by the sudden compression of air. By asingle stroke of the piston,
ssimall quantity of tinder, or amadou, previously aflixed to its lower extre-
paity, may thus be instantly set on fire.

[FREEZING APPARATUS FOR EXPERIMENTS ON ARTIFICIAL
R el B o i o SRR 75 0d. to 10s fd.

Tins is a convenient contrivance for exhibiting, at a eheap rate, the
pongelation of mercury during the beat of the sumimer,

H—IE‘.WRYIS IhIFRﬂvED DITTDIIIlI“'II‘F"I'I- I'llFIIIEIFEJI t‘ﬂ‘ 3‘.3"

[PEPYS'S FREEZING APPARATUS, fig. 13, pl.ix.. 31.135.Gd. to 41.14.6d.

A more elegant contrivance for experiments on artificial cold,
[:ell adapted for publie exhibition=—dccum's Chemistry, vol, ii, pl. ii.

. D

UUSTILLATORY APPARATUS FOR ILLUSTRATING THE PRO-
DUCTION OF GASES AND THEIR CONDENSATION, fig. 6, piii,

34, 3s. to 3L 13s. 04

Tnis arrengement is contrived to show that ealoric is absorhed during

the evolution of gases, without oecasioning an increase of temperature ;

pund liberated again as sensible heat when the gas returns to the sold
jttate,

FPNEUMATIC TROUGHS, ADAPTED FOR THE TABLE, Sz 0,10,11,
Pl Bl sisairaricninisscirsnansnassssssranne s 100 6d to 1L 1s.

Tuese troughs, which may be had either with square sliding shelves,

ound or obleng, are very light when empty, and convenient for most
arivate operations on gases.

ILARGE PNEUMATIC CISTERNS, OTF WOOD OR JAPANNED TRON,
1l 1s.to 41, 4s.
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ACCUM'S PNEUMATIC TABLE.........0.0000. 4L 145, 6d. to 5. 5

For colleeting and transferring gases, this table, it is presumed, v
be found more commadions than the pnenmatie reservoir in common
Fr obviates the necessity of transferring the jars out of the water, w
filled with gas; amd consequently the danger of suffering part of
air to cscape is avoided. Tt enables the operator to fill vessels of al

and filling the reservoir as the level of the water rises or falls, is avoided,
Besides, the vessel cannot be overset by the pressure of the fluid, the
height of which often rapidly inereases in the trough of the common conl-
struction.  When large quantities of gases are required, as in puk
lectures, or when a number of experiments are intended to succeed
wilicr quickly, this table has been found exceedingly nseful. The oy
rator is not restrained for room in the management of his experiments §
he is not indueed to encroach upon the surrounding furniture ; and a
deal of disagrecahle dabbling in water is avoided.

; . f
FLI'XIBLE METAL CONDUCTING TUBES, WITH OR WITHOUT

EERASS JOINT, S50 AS 10 BE READILY ELONGATED Al
FUIRBUER, JBF FOF .0 i o sinndnsiveviwsbes saos sius s LT

Tuese tubes are useful for conveying gas in any direetion and to an
moderate distance.  Separate lengths of them may be connected tog
ther instantly, and adapted to the retort, gasometer, or other vessel
which gus proceeds.  In fig. G, aa, pl. xv, the use of these tubes is she
Ly counecting the air-holders, &b, with the gasometer, ¢.

SHALLOW EARTHENWARE DISHES FOR CONVEYING VESSELS,
FILLED WITH GAS, IN AND OUT OF THE PNEUMATK
TROUGH, fg. 11, pl. iv, and fig. 3, 4, 5, letters aaa, pl. ix,

14. to 3s. ﬂﬂ

TMPROVED PNEUMATIC MERCURIAL TROUGIIS, WITH SL
ING SHELVES, fig. 6, pleix.. s.cvivsvsssrvnness 1153 to SL1

Tuis ie the most simple and economical contrivance for operat ingﬁ
such gases as cannot be collected in the water trough. It eeonUinises
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wom, and consequently mercury; foronly one of the inner sides is exca-
yted, and serves as a reservoir, whilst the other is destined as a stage or
elf for supporting the cylinders to be filled with gas. The sliding
elf or solid block, which is moveable backwards and forwards within
€ reservoir, is excavated to receive the beak of the retort or vessel from
hich gas IS5Ues. @ s a tray adapted to the trough, to colleet any mer-
ry that may hiappen to be spilt. The quantity of mereury necessary to
1 this trough is 202.

ST IRON MERCURIAL TROUGHS, CASED “’ITT'H MAHOGANY
R R e R I e ke

L]
TT'mis trough is calenlated for publie exhibition. It requires 40/b. of
kereury.  Fig. 8, pl. ix, shews a transverse section of the trough, with
reetort and air jar.,

TLINDRICAL AIR JARS, PLAIN, WITH THE MARGIN OF THE
OPEN END GROUND SMOOIH AND ADAPTED TO TIHE
MERCURIAL TROUGH. ......ccicuvrivscwnees 1t §d. to 10564

IHE SAME, GRADUATED INTO CUBIC INCHES AND DECIMAL
L D N G < L PR sy ORI (R (N | % g -

AZONIETERS, OF COMMON CONSTRUCTION, MADE OF JAPAN-
NED ITRON, fig. 1, pl.vitie. vovivensennnnnnn., dhds to 104105,

ne extended application of the gazometer in the practice of pneu-
stic chemistry 1s sufficiently known.  Besides the ordinary purposes to
iich it is applicd, namely, to enable the chemist to collect and to pre-
eve large quantities of gases, this machine may be nsed as an excellent
wwpipe, to keep up for a long time an uninterrupted bluse of air; the
socity of the stream may be increased or diminished at pleasure, hy
: pressure which the operator applies to the bell, b, of the machine. In
astituting oxigen gas for common air in the gazometer, an epporiunity
rpiven to excite the most intense heat that combustion ean produce.
* breathing gases; the gazometer is the most convenient instrument.

IE: SAME, ON A BETTER AND MORE ELEGANT PLAN,
5 5s. to 104, 104,

(CUM'S IMPROVED GAZOMETER, WITH GLASS BELL, &e. |
ﬁ..s- E; J‘H‘. , ;| P R I g 5 TETR IR ENE piﬁlEL bs. to 104, 10s.
cd
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THE SAME, LARGEST SIZFE, WITH ADDITIONAL AIR-HOLD
ﬁg"ﬁjpr'x'?"‘"'ll""-llFllll--iiil-l -------- SR LR EREREEETE ]Ef-l

PEPYS'S MERCURIAL GAZOMETER, fig. 11, pl. viii

For experiments on gases, which require much aceuraey, and whi '
cannot be performed over water, this gazometer, which is made of
iron, is extremely useful, T'he experiments may be performed by me
of it on a tolerable large scale, although the necessary guantity of
cury to fill the gazometer, &c. is comparatively small, The apparat
however, is too costly and too casily put out of order to be accepte
with welcome among the renerality of the cultivators of chemical scieng

THE SAME, WITH TRANSFERS, Jig. 12, pl. vill, ibid........ 12L T8

GLOBES (#¢.2' FOR WEIGHING GASES, EXHAUSTING SYRING
(13), CAOUTCHOUC BOITLES, (ig. 14), &€uvvovvs s 142, 1

€LAYTILD'S MERCURIAL GAZOMETER, fiz. 2 & 3, pl.xv... 161 164

IN this gazometer the source of fallacy, arising from. the influence o
pressure upon the gas within the gazometer, as must often happen whe
the mercury which confines the gas within the vessel is not on a IE.YJ
with that without, is ingeniously prevented.

RETORTS, WITH LONG NECKS, FOR PROCURING GASES,
1s. Gd. o 24

THE slender narrow neck of these retorts, as no vapour is to be con
densed, renders the disengaged gas less liable to become contaminate
with atmospheric air, as must be the case when the ordinary Kingds of re
torts are used, of which the necks are very eapacious.

APPARATUS FOR MAKING ARTIFICIAL MINERAL WATERS,
301. to 601

] E
Tus machine is well adapted for manufacturing, on, a large Ecaln,;ﬂ:
brisk foaming mineral waters, viz, soda water, seltzer water, &e.

THE SAME APPARATUS, ON A SMALL SCALE, AND LESS PER
BT i s v i g s i TN AR Sk DR D . 181 to 200

LE|

k

TIIE S‘IL"".EJ As SHE‘?N;‘#E"];PL-‘? PR ED RS RN B e ][Hl]q
f

|

. i
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OPE'S EUDIOMETER, fir.8, pL.ai.iccaaersesess - P AT e 10s. Gd.

EEPYS'S COMPOUND EUDIOMETER ....couneeecesnssssddl 145 6d.

"TH1s is a very ingenious contrivance, and may be of great service to

ose gentlemen whose fortune permits them to adopt the use of such

bysico-mechanical conveniences in their chemical practice. The ope-

ative chemist may object to it on account of its complex structure, and as
nding to render unnecessary that manual dexterity in the use of simple
truments, which it is of the utmost importance to aequire,

BAVY'S EUDIOMETER ...ocooveuaosmanesvenssnersmanssos sy 6d.
IESTLEY'S EUDIOMETER, £g.17, pl. viii ...... 10s. Gd. to 1. 10s.

PPAGS OF VARNISHED SILK, TOR INHALING OXIGEN AND
GIHER GARER. . .icvijsiivmsivisdessrsusans 0% Gl 20, 2L 2

PBERTHOLET'S POCKET EUDIOMETER ............ 10s. Gd. to 154,

Tims eudiometer is at once simple and effectusl for analysing the air
ff the atmosphere. It is not liable to those errors which attend the usual
rroaesses of eudiometry. The ouly correction neeessary to be made in
the application of this eudivmeter, is to deduct from the residual
ir §; of its bulk, and to add this to the volume of oxigen gas indicated
by the process. The size of this insfrument renders it convenient to be
parried in the pocket., The process of emploving it for anzlysing atmos-
fhherie air requires ouly about one hour,

FiUN-BARREL APPARATUS, WITH FLEXIELE METAL CON-
DUCTING TUBE, FITTED BY GRINDING ....12s to 18s.
Tius apparatus is contrived for shewing the decomposition of water,
rr for procuring hidrogen or carburetted hidrogen gas, by causing steam

o pass over coal or charcoal. The inside of the barrel should be seraped

¢om time to time, and the outside coated with loam, to prevent it from
ciling when in the fire.

HICHOLSON'S GRAVIMETER .. .c e caneseonvovonsaodls 148, 84,
It does not appear that a better method for the specific gravities, par-
dcularly for the use of the ehemist, need be wished for.  ‘Thisinstrument
cetermines the specific weight of both solids and fluids in an easy and
wxpeditions way. It requires no address in using it, and its accuracy
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reaches to the fifth figure of the decimal, water being taken
nunely.

ANVILS FOR THE TABLE, TIXED IN A WOODEN STAND, f&.

GOGLERS AND MASKS, TO DEFEND THE EYES AGAINS
ACCIDENTS IN CHEMICAL OPERATIONS ........ 85 6de

BARS OF ZINC, COPPER, TIN, AND IRON, FOR PRECIPITAT-
ING CYLINDERS OF THE SAME METALS, per Set, 4s. Lo 6s. |

FIISETING APPARATUS. .. il sianhaitec i m sl il

PORTABLE DISINFECTING, OR PRESERVATIVE VIALS,
WITH DIRECTIONS FOR USE............10s.6d. to 12s.64,}
Tuis is a very useful apparatus, worthy the attention of every medieal
gentleman, and commissary of a board of health., It is recommended by
the Royal College of Physicians of Edinburgh as the best preservative
against miasmata, It is useful to purify the air in the chambers of the

sick, in places which are infected with bad smells arising from drains,
sewers, cess-pools, and sinks of all kinds ; slecping rooms, hospitals,)
prisons ; and, indeed, in every place where air becomes vitiated, either
from morbid or putrid miasmata, or other canses, The following lines |
are copied from the Retrospect, vol. i, page 30 :—** Besides the situutiun_l-'_
where the apparatus is of use, it would also be so extremely serviceable in |
ships, that it is probable no captain would go any distant voyvage withﬂuﬁi
one, if its utility were explained to him, in preventing infeetion of |
sorts, not excepred that of the yellow fever.,”—The apparatus acts :q
many months with a single-charge.

|
THE SAME APPARATUS, FOR LARGE WARDS OF nﬂspﬁi
TALS, PRIBONS, &¢: o vivonernons seosedalns to If.lﬂh.i

GAS-BOTTLES, WITH RE-CURVED GLASS TUBES, 1"ITTE'.H'__L‘I
BY GRINDING, fig, 6, pl. X1v .00 ot vines «.25.6d. to Ts. 64
Tuese bottles are commodious when the production of the elastic fuid.

is not rapid, and the quantity demanded only moderately small. The |
bottom part of the vessel being made round, and blown thin, rendl';'!ﬂ!
H
|

THE SAME, TUBULATED, fig.2), pl 3i .... .. 5s.6d. to 15s. 6

them not liable to erack by the application of a gentle heat.
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MST TRON RETORTS, fie.8, pliii vovivenienneans o o .. 138

TThEY are intended for obtaining such gases as cannot be disengaged
tthout exposing the materials from which they are to be produced to a
d heat.

E SAME, WITH FLEXIBLE METAL CONDUCTING TUBES,
'WITH BRASS JOINT, TO FIT IRON RETORTS, 1. to 1/.11s.64.

[LASKS WITH BENT TUBES, FOR EXTRICATING GASES,
P AR PL XL s ceivnsnansnsinns 5 weiswswsines .. 25. lo bs.

LLASKS, MOUNTED WITH STOP-COCKS, FOR WEIGHING
BABBE Bl BEL s iisiis s sian aiine st wiv SRR,

TROUGHT IRON GAS RETORTS, IN SIZES, fig. 8, pl. x,
11. 15. to 3. 8s.

TT'uese retorts, as well as those of cast iran, are by far the best instru-

ts for obtaining, in a cheap manner, all those gases which require,
¢ their production, a red heat. They may be used with a common

L

JCUM'S APPARATUS FOR OBTAINING FLUORIC ACID, 1218,

ADEN CONDUCTING TUBES FOR DITTO, 1s. per Fool.

ADE) BOTTLES FOR PRESERYING FLUORIC ACID,
5s. 6d. to 10s.6d.

LL- GLASSES, MOUNTED WITH BRASS CAPS AND STOP-
COCK, &e. fig. 1 ¢, PLXI¥ o0 ovvuesnnnnssnesss 108 to 20135 6d.

ITis is one of the most useful apparatus in the whole collection of
mical instruments for operating on gases, on acconnt of the vast num-
e of purposes to which it may be applied. The cultivators of che-
sstry are too well acquainted with the extended application of this
pparatus, to render any further vbservation concerning it necessary.

HE SAME; WITH BEST KIND OF STOP-COCKS, CONNECTING
PIECE, &c. AND GLOBE FOR WEIGHING GASES, fig. 1, a,b,c,

?”rrxlvtl|--|++ultt-l.+||--¢nl¢|r|i ............ ELEE. to EE-HS-
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THE SAME, WITH BLOWPIPE, JET, AND TOBACCO PIPE, FO
THROWING UP SOAP-BUBBLES INFLATED WITH INFL
ﬁ];\..HLE G.‘ls, Ko, : e PREREE, " S BT N 3:—

BELL - SHAPED RECEIVERS, VARIOUS, FOR COLLECTIN
GASES, fig.22, 23, 24, pl. xi, and fig. 3, 4, 5, pl.ix.. 2s. Gdls to L5

THE SAME, DIVIDED INTO CUBIC INCHES .... 4s.Gd. to 11,

BRASS WIRE STAND, WITH LEADEN FGGT... N—— ..3#..

F 4 ¥ s . "
Tre stand is useful for supporting above the surface of water withing
Jar, any substance intended to be exposed to the action of a gazeot

fluid ; it takyes but little room, stands very stoadily, and is casily adapte
to any figure or height.,

AIR-HOLDERS, OF JAPANNED IRON, fig. 15, pl.viii.. 1215, to 1.10

Tiis is an ingenious machine for colleeting and preserving
quantities of gases, and for trausferring them into bladders, bottle
&e. ¥ %

THE SAME, WITH PNEUMATIC CISTERN AND HYDROST!
I:llﬂxl:-:-[‘ B a dF EE PR EE R AR EE e e m s oAy R BB ﬂfr IE’II‘I

Tims apparatus is well contrived for exhibiting the combunstion of
flamimable Lodies in oxigen gas. By means of the hydrostatic funnel
may also be made to act as an exeellent blowpipe. 4

REID'S AIR HOLDER, fig. 16, pl.viii vovseucvvarens.s 145 to 10l

CYLINDRICAL GLASS JARS, IN SIZES, TOR COLLE _
GASES, fig. 2, pl. xiv, and fig. 1B, PLi%. e vv s vavroes. 25, tolll
THE SAME, DIVIDED INTO CUBIC INCIIES AND DECIMI
PARTS ... 4.5 EPLRE T ———————" e R L

DEFLAGRATING JARS, FOR THE COMBUSTION OF INFLA!
MABLE BODIES IN OXIGEN GAS, fig.5, pl.ix .. .. 3s. 6d.(0]

L

DEFLAGRATING LADLES, OF COPPER, fg, 13, pl.i.. 9d. to 1&
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CULAR PIFCFQ OF METAL PLATES, GROUND FLAT, TO
CLOSE THE MOUTH OF DEFLAGRATING JARS ......%.6d.

..DUHD PL.&.TES DF GI.-_'E.SF FDR DIT'FG A RN Y NN AR | 25. GJI-

RGE BLADDERS, MOUNTED WITH STOP-COCK AND CON-
NECTING PIECE, FOR TRANSFERRING GASES, &c. fiz. 18,

L T R, - B L P oy SN 125, to 155

OTI'S APPARATUS FOR IMPREGNATING FLUIDS WITH
RABES, Arcd, Pl Vi, coosensiseas
IIGHT'S IMPROVED VERTICAL DITTO, fig.9, pliv, 34.3.to 47.145.6d.

FH1s is an ingenious and simple modification of Nooth's apparatus,

well
ppted for practicabutility,

IFPROVED WOULF'S APPARATUS, WHICH REQUIRES NO LUT-
L e e 31, 135, Gd. to 44, 144, 64.

\WHLTON'S APPARATUS FOR IMPREGNATING FLUIDS WITH
GASES, fig. 3, pl.vi.

v ol to 4], Gz,

F all theguntnﬂnm s that have been recommended for impre enating

ids with gases, this undoubtedly is the most simple and convenient,
ally answers the purpose, and requires no address in using it,

the parts of the apparatus are simple, and not rea
iiable to accident,

" gy
i.ﬂ BlGvs

dily put out of order,

FPARATUS FOR PRODUCING GAS LIGHTS, TOR THE PUR-

POSES OF ILLUMINATION. . ..0vvvennrernns souns. 204, to 504,

This apparatus is adapted for public exhibition.

F5 LAMP, WITH MOVEABLE TUBES ....00vvueu.... +os 1325,.6d.

WDEN PIPES, ; INCH DIAMETER, FOR CONVEYING GAS TO
WNY DIETANCE, por Fook. . 3. oo s sssoeivass Wi I

ITHBERTSON'S APPARATUS FOR SHOWING THE FORMATION
OF WATER BY THE SLOW COMBUSTION OF HIDROGEN
GAS IN AN ATMOSPHERE OF QXIGEN.. T6175.6d. to 10 10s.
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APPARATUS FOR EXHIBITING THE DIMINUTION OF OXIGE)
AND HIDROGEN GAS DURING THE UNION OF THEL
BASES, BY SLOW COMBUSTION, fig.9, pl. ix, d......

THE SAME APPARATUS, WITH PNEUMATIC CISTERN, BLATI
DER, AND FLEXIBLE TUBE, fig 9, pl.ix .. 1L 10s. 6d. to 2L 2|

APPARATUS TOR EXHIBITING THE FORMATION OF WATE]
FROM THE UNION OF THEIR BASES, BY THE RAPID CO
BUSTION OF OXIGEN AND HIDROGEN GAS.........0..1

Tius is a simple and elegant contrivance for exhibiting the composit
of water in the small way, and best caleulated to afford accurate results,

WOULF'S APPARATUS, CONSISTING OF THREE-NECKED BOT1
TLES, MOUNTED WITH TUBULATED RETORT AND RE
CELVER, fig. 2, pl.x, 8, by, dye ,.vvviveerss Walls Gd. to 3.

THE SAME APPARATUS, WITH A SERIES OF FIVE TWO-NECKE
BOTTLES, WITH WELTER'S TUBES OF SAFETY, TW
NECRED GLOUGULAR RECEIVER, AND l:ll-_'.'I'U[{'l'JTI’l'l-l |
DROSTATIC FUNNEL AND ADOPTER, fig.5, a, bye, d, e

2l 15s. to 4l

WOULF'S APPARATUS, CONSISTING OF ONE THREE-NECK
BOTTLE, TUBULATED RECEIVER, AND WELTER'S TU
OF SAPETE A 19, DL ixsive, v ivss inins SV vevnvh 8 S R0

MURRAY'S APPARATUS FOR IMPREGNATING FLUIDS WITI
GASES, CONSISTING OF ONE OR MORE TWO-NECKE
BOTTLES, fig. 1 and 2, ph¥i . o.0vunns o oo ool 28 L0 8L

PEPYS'S APPARATUS FOR IMPREGNATING FLUIDS WI1 .
(IIJ..'l.E'].-;", ﬁ_-f_.,’- i}j?l’- Iiv L, BE B EE RS B as A pAE e .;--,.-.4:- ]4-’- ﬂ

BURKITT'S APPARATUS FOR SATURATING FLUIDS WIT
G.ﬂlsﬁgjigl'll, Pfh':ii AR R AR R E RS AR R 3""' laa'
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TONATING TUBES, MOUNTED WITH PLATINA OR BRASS
CONDUCTORS, TOR EXPLODING INFLAMMABLE GASES,
AND FOR TAKING THE ELECTRIC SPARK IN CONFINED
QUANTITIES OF ERIFORM FLUIDS, fig. 24, pl. xi, and fig. 17,

RRx .oy b 22 0 SRR ersensanansaioean 105 64. to 17, 10;.

Tms graduated tube is also employed for ascertaining the proportion

igen gas in any other gazeous fluid : it then constitutes Volta's eudi-
seter for analysing atmospherie air, viz.-bysubmitting to trial, and
daming by the electric spark, 60 parts of hidrogen with 100 of atmos-
eeric air.  This process of endiometry has the great advantagze of not

quiring any correction for variations of temperature or barometrical
2EsUTS, ' e

(ON STAND TOR SUPPORTING DETONATING TUBES IN TIE
PNEUMATIC. TROUGH. i+ 355, 54 0 207 90 14 % 12.11s. G4,

3Y means of this stand the inconveniences of s

pilling mercury, or hugst -
of inflammable rases, whet
uld by electricity in the mercurial trough, is avoided, and mueh lg.;ﬂ:r
antities of gases may be detonated by meaus of jt with safety, tha
i bedone in the ordinary way. The foree of the :-.\'plu;.-:inn exepted
sinst the mercury or water in which the detonating tube is immersed,

mes greatly diminished by the action of the stoel spring of the 5Lu:1:I,
lithe aperation of it is rendered more conveniont and safe,

[* the tube, which attends the explosion

PARATUS FOR PRODUCING NITROUS ACID FROM NITROUS3
‘GAS AND OXIGEN, AND ALSO FonR ILLUSTRATING THE
PERMANENT ELASTIC OR GASEOUS STATE OF NITROUS
ACID AT COMMON TEMPERATURES . -2 s0ae 14 18 to 2L 105,

i apparatis is particularly well ealeulated to exhibi

wire-rovm, the facts which it is intended to Ulustrate,
e dnd casily managed.

t; m a public

5 papts beips

LLINDRICAL GLASS TUBES, OPEN AT ONE END AND CLOSI)
AT THE OTHER, GRADUATED INTO CUnjc INCIIES AN
IDECIMAL PARTS, DIFFERENT SIZL, A8 3,000 pl. ¢
98, to 1L 1s.

] i
T ¥ gl
3y Al Cemiund N

ithe weighing of wasesis frouhssoms i exeet]

ibalance, and also an wir-pump, to extract the .
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ardinary way of business, measure the volume of gases in tubes of
kind, and find their weights by reference to the tables of their sp
gravities, which have been constructed for that purpose.

DOUBLE BARRELLED TABLE AIR-PUMPS, SMALL SIZE, WI
GAUGE-PLATE AND SYPHON-GAUGE.......¢cc0....50.t0 ]

THE SAME CONSTRUCTION, LARGER, AND EXHAUSTING M
POWERPULLY . usassrsesssansnssrinssssaveses 10h 105 10

THE SAME, FOR CHEMICAL PURPOSES,............. 10L to 2f

IEFLahi}I;&BLE AIR Lﬂ-ulps e FE g8 A RN R R g R !!.'F!fﬁfi“

GLASS RETORTS, PLAIN, IN SIZES, FROM | OF A PINT |
CAPACITY TO SIX GALLONS,sseaescssnssssssscess 12, tol

GLOBULAR RECEIVERS, PLAIN, OF DIFFERENT SIZES. . 1s.to 1

ADOPTERS OF GLASS AND OF EARTHENWARE, STRAIGHT (
CROOKED, fig. 6, pl. i, fig. 9 and 10, pL.Xi¥ .vvven.s ., 15, 6d. to

These vessels are nseful to elongate the necks of retorts, to incre
the distance between them and the receivers in the process of distillati

and to promote the condensation of the vaporous product, particula
in such cases where it is not readily condensible.

TUBULATED RETORTS AND RECEIVERS, IN SIZES, . 2s.6d. to |

RETORTS AND RECEIVERS, FITTED AIR-TIGHT BY GRINDI?
‘#'][IEI'I REQU]RE NO LUTIHG. R R A EE R R R hs. to |

RETORTS, MOUNTED WITH HIDROSTATIC FUNNEL, fig. 23, f

BALLOON RECEIVERS, PLAIN AND TUBULATED, fg.5, and
ij.lf.l?, ...... -l-r—u.....----+--.a.¢--.rfn-t-i--n]hﬂﬂll to

HOOPS FOR SUPPORTING FLASKS, RETORTS........ 6. to 2s,

JRON RINGS TO FIT UNIVERSAL AND OTHER FURNAC
E{.,r.. “I’ Pr- i.“j per F T T Y TR LN R AR L N !Jll'fu'*' to 10s
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JIN RINGS FOR CUTTING THE NECKS OF RETORTS, &c. fig. 12,
LW e vessessssrssasasassnnnsarnssnresnsvs B8 Od. to 75,

FRTHENWARE RETORTS, PLAIN OR TUBULATED, IN SIZES,

25. 6d. to Ts.

[TTORTS OF PORCELLAIN-BISCUIT, IN SIZES, PLAIN OR WITH
TUBULATUR[; --------- EEELEEE r-r-#'at--inlh.l.ﬂﬁd.lﬂ lu.'r'.'.llrf-

[ITORT AND CRUCIBLE STANDS, fiz. 7 and 8, pl.i......6d. to I+

[TLLED RECEIVERS, OI' DIFFERENT S1ZES, PLAIN AND T! -
BULATED; fig. 17, pl.xii vocvvvvu e, o a e s e s Ui B0, 184

F uEseare veryuseful vessels for removing at any time during distillation
( distilled liquid, without deranging the apparatus, when any change
poroduct is expected.

ITORT FUNNELS, fig. 16, pLoXiv .o s ceenee s e cnnens 35, 6d. to 75,

P3v means of these glass fuunels fAuids may be introduced into the body
jretorts, to prevent their necks frum becoming soiled.

I[DROSTATIC FUNNELS, FOR CONVEYING LIQUIDS INTO AIR-
TIGHT VESSELS, fig. 1, pl. ix, and fig. 20, pl.i .. .. 2s. 6d. to 3¢. 6d.

FTur use of this funnel is to pour fluids into retorts or other vessels
which any operation is going on, without admitting the external air,
Hderanging any part of the apparatus,

'PROVED APPARATUS FOR DECOMPOSING THE AL ‘ALIES,

14. 11s. Gdl.
iT1is contrivance is more simple and less costly than any other that
b+ been proposed, and answers very well the purposes which its title
poresses.

IBORATORY STILLS, OF TINNED COPPER, WITH RETFRIGE-
RATORY—COMMON CONSTRUCTION, OF ALL DIMENS!INS,
g Byl % i yanii o vewines B, 0% PGP A 2L 2s. to 201

'PROVED STILL, WITH REFRIGERATORY TO FIT PORTABLL
FURNACES, OR CHAFFING DISH, fig. #, pliva... 2428

8. 1o 3L 35,
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STILLS ON THE SCOTCH PLAN, fig. 10, pl. x .. .. 2. 125.6d. to 515

SMALL STILLS, COMPLEAT, TO ACT ON THE TABLE BY THE
]-LAJ'IE {}Fﬁ LiM[,a- R I R T -p-E". ]2‘- Hd‘i t'“‘ 5!- | "

By means of this still all the processes of distillation for which -'
common still is intended may be performed, for ex perimental purposes,
on the table, with much neatness und precision.

GLASS ALEMBICS, fig. 21, pl. i, fig. 8, pl.xii, £g.7, plxi.. 75.6d. to 9428

Tms distillatory apparatus, though less simple and more expensive t 1 !
the retort, has many advantages in practiee over the latter. The mat
lefe after distillation nay, inthis vessel, be got at mere conveniently, o
miay be much more easily cleared out when it adlieres to the vessel.
ewperiments on sublimation, the alembie is particularly useful to receive
the sublimed produet, while the more volatile and elastic parts pass '
vite the reeceiver,

ALEMBICS, OF PURE SILVER, WITH GLASS CAPITAL, |
12.115.6d. to 5154

EARTIIENWARE ALEMBICS, WITII GLASS CAPITALS.. 7s. to 11, ]_;li

T'nrse are less costly than these made entirely of glass, and less linblq
to accident. |

TTBESOF 3ATETY, TO PREVENT THE BURSTING OF DISTILLA
TORY VESSELS, &¢. /i 17, PRA Gt vouss oo 3s. 6. to 10s. 6d
Tiis ingenious contrivance, which is in fact a reversed syphon, effeg
tually prevents the bursting of any distillatory apparatus, or other vessels
to which it is applied, in case of a sudden extrication or condensation uf-!
gazeous Muid, as must necessarily happen in many processes, And as th-ll
;-.u?:u can be adapted to any part of the apparatus, it may be maﬂq
to act precisely in the spot where the danger is expected to take place
it therefurs supersedes other contrivances more complicated and uxltu__
sive, 1t may likewisc be employed 1o act as a eork to prevent the ba
effects of having vessels either perfectly closed or perfectly open.

(APSULS, OR EVAPORATING BASONS OF FLINT GLASS, IN SIZE
: bs. to 10s. Gd
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WAPSULS OR BASONS, MADE OF GREEN GLASS ........ 1s5.to Ts.

"Tuese basons being made of very hard glass, in the composition 0f
Lhich no oxid of lead enters, do not easily crack, and stand a low red
zat in the sand-bath very well without bending or losing their shape.

WWAPORATING BASONS OF BISCUIT WARE, WITH, OR WITHOUT
LIPS, IN SETS OR SINGLE, fig. 11, pl. i, perset.. 10s. 6d. to 14 5s.

JITE SAME, GLAZED ON THE INSIDE, WITH OR WITHOUT
S I S o o i i B b i e i €d. to Gs. each.
TIhese vessels are the most convenient for evaporation. Their Aat-
‘ttomed shape permits them to be heated more readily than those
glass, which cannot be made so shallow; and as the mass of the
puid intended to be evaporated has little depthand a proportional lare.
rface, the evaporation takes place very rapidly. They may be placed
cer a clear coal fire, without much risk of cracking.

WTCH GLASSES, FOR EVAPORATING SMALL QUANTITIES OF
FIJUIIJS |||||||||||| IR R R N --p-r----a.u....ﬁd..'l_ﬂ 1.1..,,

} APORATING BASONS OF PURE GOLD.......... 20 25 to 104 10s.

'DF PUR_E SILI‘II‘ER-: R e AR e 711 ﬁd* tio ""lf. -;.'r'.
OF STANDARD SILVER........ 5s to 3/ 4s.
OF PLATINA. . .. covvcecccennes 122 to 51 Ge.

tUCIBLES (ENGLISH) ROUND, TRIANGULAR, &ec. fie. 9, 10, 11,

ESSIAN CRUCIBLES, IN NESTS .............. 6d. and 1s. per ser.

DF all the erucibles manufactured of earthenware, these are by far the
ot for supporting very intense heats without melting ; they are, how-
rry very liable to erack unless they are heated and sufiered to cool very
ually.

MACK LEAD CRUCIBLES, INSIZES.....coo00iveve.s 0. 4d. to s,

liEese are not very liable to be eracked by sudden changes of temper:-
e, and therefure but little precaution is requisite in using them. They
v 2
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wot adhere to the inside. They are totally unfit for thefusion of aleas
line and saline matters, and answer best for metals and metallic sab
stances, They may be used imore than onee.

WEIGHTS, IN DECIMALS, ACCURATELY ADJUSTED, FROM 1000
GRAINS DOWNWARDS TO ¢, OF A GRAIN ... 185 to 1L 115 Gd

Wtright_s in the scales as there are figures in the uumlwlr expressing th
weights in grains, Thus 742, 53 grains will be weighed by the weights
TE*[I'E 40, 2 and {3 : and as the error of adjustment is the least possi ) .j
when one weight is in the scale; that is to say, as a single weight of five

in adjustment, the advantages of these weights above the common subs
division is obvious,

SPECITIC GRAVITY BOTTLES, WITH PERTORATED STOPP
' FOR FINDING THE DIFFERENCE BETWEEN MEASURES OF
WEIGHT AND MEASURES OF CAPACITY .... 9s. Gd. to 10s. 64
Tiese bottles are convenient for ascertaining the comparative weigh
of two equal bulks of liquids.

TIIE SAME, WITH BALANCE WEIGHT.. ....... ... 158 t0 1L Ts. Gd

CUBIC INCH PBOTTLES, FOR READILY ASCERTAINING THI
SPECIFIC GRAVITY OF FLUIDS IN CUBIC INCH CAPACE

R T W W Pt b PR O e A
1x .m'[_i'p_;t],u;: the bottles, the inch enbe of distilled water is taken ae
eording to Sir G, 8. Evelin, Phil. Truns, v.88, as corrccted by Mr, Fletchiy
puil. Journ. vol. iv, equal to 252, 506 grains Troy at 60° Fah;'.

and 29, 5§ bar,
AT CALTVMETERS FOR APPRECIATING, IN A PROMPT AND
" ANNER, THE COMMERCIAL VALUE OF POTASH, PEAR
ASH, BARILLA, AND OTIHER ALCALIES .... 15s. to 14 11568

"W DROSTATIC BALANCES, PACKED IN A BOX, fig. 12, pl.
4l. 45, to 515
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FIE'DRDSTA’HC BALANCES, BEST CONSTRUCTION, WITH SLID-
ING STAND AND RACK, FOR LOWERING OR RAISING THE
BEAM, &e:.o 0o 00 snmsnsnancasvanwnsssnvasessss b litto 19119,

HIYDROMETERS FOR ASCERTAINING THE RELATIVE STRENGTH
OF ALCOHOL AND SPIRITUOUS LIQUORS, fg.14 and 13,

1 i 4 | R e 3 S S 34 138, Bd. to 5L 5s.
Bv means of this instrument the real strenzth of any kind of spiric, from

llecohol to water, may be ascertained in au easy and expeditivns manner.,

HIYDROMETER, OF BEAUME, FOR SALINE SOLUTIONS.. 21 2s,

1'm1s hydrometer, though not a very correct instrument, is often em-
Moved by manufacturers for ascertaining the specific gravities of saline
duids. A table for reducing the degrees of the instrument into their cor-
respondiug expressions of real specific gravities, may be seen in Nichol-
joon's Journal, 4to. edition, vol. i, p. 34.

BSORING MACHINES FOR EXPLORING MINERAL STRATA,
104. 10s. to 201,

MODEL OF A MINE, PERPENDICULAR SECTION .. ,..... 31 3s

PMINERS' COMPASSES, WITH OR WITHOUT LEVEL AND JOINT-
ED 51{1"}1‘[‘.. --p-----i-l-rll-+-il--ri--l-.i-l-'--gfi IL‘-lll- Ty :.'!I'p -I:r.i"-

PMINERALOGICAL ELECTROMETERS .. .......... 153 Gd. to 11 1s.

PMAGNIFIERS, TOR EXAMINING MINERALS, fiz. 5, plL 15,
bs. to 10s. Gd.

AGNETIC NEEDLES, ON A STAND, FOR ASCERTAINING THE
POLARITY OF MINERALS .......ccovnneranonssqa 18 to 105 Gd.

SINERALOGICAL HAMMERS ....iivovsesssnssea. 45.6d. to 7s. 6d.

BITTO FOR THE POCKET o000 avnasamnmnsamsinss swin vaesisve S

MWINERALOGICAL LABORATORIES, AND TRAVELLING CHESTS,
51. 58, to 80!,

(COLLECTIONS OF MINERALS, systematically arranged, 5/, 5s, to 1004
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COLLECTIONS OF ORES, EARTHS, AND STONES, FOR PRAC-
TICAL ANALYSIS ... ..ivieicssninniinnssass 2 20 to 104 1000

DESIGNS, EXHIBITING THE CLASSIFICATION OF MOUNTAINS,
THEIR GEOLOGICAL POSITION WITH REGARD TO EACH
OTHER, THEIR CHARACTERS, &c, single and in sets, 31.3s. to 2Ll

DESIGNS, ILLUSTRATING THE OCCURRENCE AND CHARAC-
TERS OF MINERAL VEINS AND BEDS OF OKES, THEIR |
SUPPOSED RELATIVE AGE, DERANGEMENTS THEY HAVE
BUFFERED, &Cu.. v oo e vnen snerteasessonssnse bl i to 1041000

POCKET MINERALOGICAL GONIOMETERS............ 2/ 12s. Gd.

REFLECTIVE GONIOMETER—WOLLASTON'S, 30L.135.64d. to 4L.145.6d,

By means of this instrument the angles of erystallised bodies (even if
the solid be very minute, and the radius in contact with its surface neces-
sarily very short) may be measured with a degree of precision which has
not hitherto been expected in goniometry. The accuracy of this instru=
ment is such, that some eapital errors in the former admeasurement of

crystals have been corrected by it. -

GALVANIC TROUGHS AND BATTERIES.......... 21. 10s. to 5L 5&

GALVANIC PLATES, OF ALL DIMENSIONS,. .........0.. 15 10 55 |

GALVANIC APPARATUS, FOR THE RAPID DECOMPOSITION OF
WATLER B R T R L o n wce gl D lﬂl.ﬁﬂn

APPARATUS, FOR OBTAINING THE ELEMENTS OF WATER
IN A SEPARATE STATE BY GALVANIC ELECTRICITY,
125, 6d. to 1EBs.

GALVANIC APPARATUS FOR OBTAINING OXIGEN AND HIDRO-
GEN GASES FROM TWO QUANTITIES OF WATER NOT IM-

MEDIATELY IN CONTACT WITH EACH OTHER,
10s. to 185,
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[FEPYS'S APPARATUS FOR THE DECOMPOSITION OF FIXED
. ALCALIES BY GALVANISM, , .r .. ccvosviscensnssunene s bl 18

' T apparatus affords an elezant and easy method of subjecting potash
[r soda to the action of galvanic electricity, and of preserving the pro-
arising therefrom,

PRLVANIC PILES .. :uveivisaititoastiiiiviviesig eeinss Bk

L PARATUS FOR EXHIBITING THE DECOMPOSITION UF WATER
BY BELECTRICITY ,...iciisiiedsaniassinssnnessnanns LOS10 11

TUNNELS OF GLASS, OF DIFFERENT /EREAS, Jig. 4, 6, pl. i,
5. to 3s. bGd.

——— OF PORCELLAIN BISCUIT .....:.ccvnvuvu... 18 to 35

OF BROWN STONE WARE.........s000... 15 t0 2564,

e OF WHITE STONE WARE. ... .00 viviuinaiis 1s to 3s,

WITH BENT NECKS, FOR CHARGING RETORTS,
: 34. 0d. Lo Ts.

FOR SEPARATING DELIQUEEENT SALTS, Jig. 6, pl. viii
Ye. G,

JLPPARATUS FOR ASCERTAINING THE QUANTITY OF CARBO-
NIC ACID DISCHARGED FROM ANY SUBSTANCE BY THE
AFFUSION OF AN BCEE .. .cuniisssnnsisgnspnsna bl 10 T 6

TUBE FOR COLLECTING PRECIPITATES ....cov0ivsies.. 95.6d,

Tue hollow ball of this tebe is filled by the action of the mouth }.1;.-
ilied to the upper orifice whilst the lower one is immersed in water.

Vhen the ballis filled, the water may again be foreibly driven out by the
reetith 3 and if directed aruinst the iul'n:-.r sides of the filtre,will wash down
o the bottom every minute particle of the precipitate adhering w it,
and thus collect it together,
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STANDS OF BRASS OR JRON, WITH SLIDING RINGS, AND
WITH OR WITHOUT ADJUSTING SCREWS, FOR SUPPORT-
ING RETORTS, FLASKS, BASONS, OR OTHER VESSELS,
Fig.6,7,and 8, pl.xi....coness treesiasanaiaiasea.s 108 to 11 108, |

FILTERING STANDS, FOR SUPPORTING FUNNELS,JARS, BASONS,
&c. DURING THE PROCESS OF FILTRATION, fig. 29, pl. ix,
and fig. 20, pl. ii .. .... e PR | o R

FILTERING FRAMES, FOR SUPPORTING STRAINERS AND OTHER
KINDS OF FILTRES, fig. 3, PL ¥ covvvevi s aenansss 15 6d. to 51,

WHERE no extraordinary nicety is required, the readiest way of filtering f
large quantities of fuids is, to throw them on a linen cloth covered with
filtering paper, supported by frames of this Kind.

FILTER]NG P*&FER s EE @ A EE R R e tllll-il--gl’oﬁrft to M.Pﬂguil'ﬁ [

FILTERING BAGS OF FLANNEL OR COTTON, fig. 26, pl. xi,
10s. Gd. to 11, 5sa

TRANSPARENT SCREENS, TO DEFEND THE EYE AGAINST THE
GLARE OF FURNACES WHEN IN FULL HEAT.... 5s. to 10s. 6d.

|
TEST TUBES AND STAND FOR DITTO, fig. 21, pl. iii.. 10s.Gd. to 18s.

Tnese small tubes are very useful for observing the changes of colour,
or other phenomena produced on bodies, by the action of re-agents or
tests in chemical experiments in the small way, They also serve for
dissolving minute portions of materials wiich require the assistance of a
gentle heat. |

WOODEN STAND, WITH MOVEABLE DISH, WHICH MAY BE
SET TO ANY HEIGHT, FOR SUPPORTING RECEIVERS, &ed
Ar22, ol i, and A 2. PLIX sovnuerve it e esss T8 Gd. to 158

WOODEN BLOCKS, A SERIES OF WHICH, BY COMBINATION |
IN DIFFERENT WAYS, PRODUCE NOT LESS THAN THIRTY-
ONE DIFFERENT HEIGHTS, FOR SUPPORTING ANY ARTI-
CLE OF APPARATUS......... G TN V74, o208 2o 108

e

SYPHONS OF METAL OR GLASS, fig. 14, 15, pl. i.. 4 +0 o4 25, 6d. to bis




DESCRIPTIVE CATALOGUE. 35

1 TAL SYPHONS, WITH STOP-COCK........conssseees 78 to 125

IHOWARD'S DITTO, fig.20, pl. Xi. o coivnevsvsnssnses. 105 Gd. to 12 1s:

THis syphon is useful in such cases where it would be disagreeable or
tdangarous to exhaust the legs of the instrument by the so ealled common

rmode of sucking out the air, as in drawing acids and other corruvsive
{fluids.

IHHAUST[NG S.ER[NGES Fo e R L R e R R Gd-t'ﬂ 1. a8,

IRECIPIENTS, ITALIAN, FOR SEPARATING FLUIDS OF DIFFER-
ENT SPECIFIC GRAVITIES, fig. 13, pL.XiV..u.vsssas ++ 38, to 15g.

Tiiis vessel is more particularly useful in distillations employed for
cobtaining essential ocils. It suflers the excess of water to escape, by its
tbeak being placed in the lower part of its belly 5 and as this aperture is
imuch lower than the neck or mouth of the vessel, the beak acts like a
rsyphon when the vessel is nearly full to the brim ; by this means the oil,
ifloating on the surface of the water, is colleeted in the mouth of the
vvessel, whilst the water entering into the lower part of the spout flows
voff, and does not permit the oil to escape.

$SEPARATORY FUNNEL, fig. 21, pL.ix usv.vuvaaenss 108, 6d, to 17, 104,

Thnis is another convenient vessel for separating liquids of different
ispecific gravities, for instance, (oil and water) by allowing the heaviest
conly to drop out of the bottom ef the vessel; the stop-cock at the bottom
Ibeing closed and the vessel then filled with the mixed liquors. When
tthey have stood at rest till the heaviest has entirely subsided into the
imarrow part below, the stop-cock at bottom is opened, and when the
sstopper at the top is loosened the heavier liquor flows out. This vessel is

tused particularly in separating essential vils from the water which is ne-
ceessarily entangled with them when collected from the water distilled
ffrom the plants that yield them. Some of these are lighter than water,
cothers heavier, and they are both separated with equal ease,

(GLASS JARS WITH LIPS, CYLINDRICAL, FOR DECANTING
FLUIDS, WASHING PRECIPITATES, &e. fig.7, pliii, . 25 .6, to 1s.

LPRECIPITATING GLASSES, fig. 7 & 8, pl. vill,s ssss 9144 18, 6d, to 95,64,
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BASONS OF FARTHLNWARE, WITH SPOUTS .. 94. to 2. 6d

BASONS AND PAN3 OF COPPER, PLATED WITHIN WITH
FINE SILYER. . (i veomtes sinsnn ctornctns o H LS 125000

PANS OF IRON OR TINNED COPPER, fig.8,12, pl.iji, 12s.to1Lin

PANS FOR BOILING INFLAMMABLE FLUIDS, fig.16, pl. i,
105, O

WATER-EATH, OF AN IMPROVED FORM, FOR PREPARs
ING EXTRACTS FOR THE PURPOSES OF PHARMACY,
11, 5s. to 5. 5 "

WOOODEN TUES, DOUELE BOTTOMS, fig.2 pl.xii, 185. to 17, 10k
FLASKS, VERY SMALL, f-805pk i, svis 40 Lo i o 0MS
ASSAY JARS, FLAT BOTTOMED, .oels .o svnsnsusltst 88
DIGESTORS AND BOLT TEADS, fig. 3, pl. xiv. .35, 6d. 1o 10s Gdb

DIGESTING FLASKS, WITH SAFETY CONDENSORS,
. GUARD AGAINST THE BOILING OVER OF FLUIDS,

GLASH MATRASSIRE 310 Lov i, L T b . ds. 1o

SPOONS AND LADLES OF IRON, fig. 11, pl.v . .. 1a. 6d. to 56

STEAM BATH FOR DRYING PRECIPITATES, OR EXPLOSIVE
COMPOUNDS, fig- 3, 45 and T, pliv ounuenuvns Tn Lo 105 Gl

This apparatus, which is adapted to fit the lamp-furnace, is particularly
serviceable for drying such materials as camiot be exposed to a tempe
ture exceeding that of boiling water without imminent danger, &c,

TUBES OF PORCELLAIN BISCUIT, OF DIFFERENT LENGTIS
AND BORES, GLAZED OR UNGLAZED ....... ..1s to5s

Tirse tubes are useful for the dm:nmpusitlinu of oils and alcohol by &
red heat, and for passing gases and other bodies over ignited substances
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IIRUCIBLES OF PURFE SILVER ....... sssssess S0 6d to 2L 2s.

Cuucinies of perfectly pure silver ave particularly nseful, in analytical
[pn:mt,iuns, for the fusion of bodies with alealies, for which platina vessel
annot be emploved.  The utmost degree of heat they can bear is that of

vmoederate reduess.

BRICIBLES :OF PLATINA.... v sevsesan esne sess 182 L0 5. 52

Ox account of the absolute infusimlity of platina hy the heat of ehema-

furnaces, and jts perfect unalterability by most agents, these crucibles

ender the greatest service in the laboratory. They should always he
t into a commmon crucible, to defend them from the direet action of
¢ conals, the slack of which affixes itself to the sides and bottom with so
such obstinacy, that it cannot be detached without risk of injury to the
L.

IRUCIBLES OF CAST IRON, IN SIZES ....... ..1s 10 10s.Rd.

FRUCIBLES OF PORCELLAIN BISCULT, INNESTS ORL SINGLF,
15. to 10s. G,

“Tuese crucibles should 21wy s be covered with a thin eoating of Wind-

bor loam, or common fire lute, hefore they are exposed to heat.
FRUCIBLE TOXNGS, OF VARIOUS KINDS, fig. 2, 3.4,5,6, 7, p". ¥y

PRUCTBLE STANDS, fig. 7, 8, pl.i..ccoe e vnves-canissesssbd. to 1

By eaising the ernecible o few inches above the hars of the fire-grate in
e furnace, the bottom part or cover is effectually expesed 1o the notin
tthe heat, which is not the ease if this precaution be neglected ; and as
ee strongest heat of furnaces is always within two or three inches of
ee grate, the erucible stand offers the most advantageous situation in-

fnded to be exposed to the aetion of the fire.
HIUCIBLE COVERS, BLACK LEAD AND EARTHLNWARE, (id. to 1s,
AR-SHAPED INGOTS, IN SIZES, fig. 1, Pl V.vs verers i to 10 Gd,

BSTING CONES, fig. 3, pL¥ couu s N S sy Rtk il
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MUFFLES AND CUPELS FOR ASSAYING, &c. fig. 12, pl. i.. 55, to T4
ENAMELLING PANS .. .i5uisivitesnsis NS Cants il

ELECTRICAL MACHINES, VARIOUS SIZES, CYLENDERS
PLATES, WITH CON DUCTORS, JAR AND APPARATUS,
: T 75 to 261 §

AMALGAM FOR DITTO, peroz ......c.cuus. snnnen s ensesean vl

ELECTRICAL BOTTLE, IN A POCKET CASE, WHICH BE
COMES CHARGED BY THE RUBBING OF A VARNISHEL
RIBBARD. .iviocs oiiin snisannasnes earienih 10 LN

By means of this electrical apparatus, a small levden jar may be
stantly charged by a varnished silk ribband, exposed to the frictior
of a piece of vat's-skin rubher attached to the outside coating of the jap
whilst the opposite electricity of the silk is earried off by the metalli

knob of the jar commuunicating with the inside of the bottle.
IMPROVED ELECTRICAL CONDENSORS.. ........ 1. 10s. to 2/, 24

BENNET'S ELECTROMETER...... Bl ha ks cranus 105, Giel. Lo 158

CONDUCTORS TO DEFEND EDIFICES, SHIPS, &e¢. AGAINST TH
EFFECTS OF LIGHTNING .. .o v0 v 000 00 vovens oo G4 Gs, to 104 108

PISTOLS AND CANNONS, FOR FIRING A MIXTURE OF nxmzﬂ
AND HIDROGEN GAS BY ELECTRICITY ..., 10s 6d. to 141

BAROMETERS, USUAL CONSTRUCTION, fg. 4, pl. viii.. 41. 14s.

BAROMETER, MORE ACCURATE, WITH ADJUSTING FLOAT
AND RACK WURK NONIUS.....ciivivsas . «s 5L 52, to 7L 178

In this barometer the surface of the mercury in the cistern of the
strument may always be brought to a fixed level.  Fig. 5, pl. viii, exhibits

the upper part of the instrument with its nonius.

\.lrl'lEEL BARG&[ETERS,ﬁg‘. E,‘!“l“ "r'-ii B8 s s 38 RE AT AE B AT RS R B 31- l‘m
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DIUNTAIN BAROMETERS, ON AN IMPROVED PLAN, TOR
ASCERTAINING ALTITUDES .. .c .6 cni s siness vunansss il 4

The great simplicity and portability ren lers this instrument superior
any mountain baromeler vet constructed. It is not linhle to be vt ol
lder; it may be used by a single ohserver or soliviry traveller, and affords
RSy method of ascertaining the elevations of the surfiee of the earth
[Lh the greatest facility, and to a degree of precision that may vie with

Lronometrical mensuration,

BEROMETER TUBES, peridb.. i vivssissiisnersssssegssaraina 3s. bd.
illN UL:--I-i[llli‘-S-rri- lllll lii-iii-illlli|+#|lll+aliill-gfl 25‘! tu:;r--ﬁ-.‘--

(GROMETERS, DE LUCS, fig. 8, pl.xiv .. .....ccioiiuaa. 4 4.
RETER'S NEW DIEITD 36 va tvivns nsad e v v oo 21 10s. Gd.
BREIIPR LTTI0L R 8 0000 i sviis i seinmllh ibssiabeia dan i smanm ks me
JCOTOMETERS, LESLIE'S, Ag. 5, pliv .. ...... 2( 24 to 3L 125. 6d.
LISMS OF FINE CRYSTAL PASTE ,....ccovivseve. T8 to 108 6d,
JIE SAME, MOUNTED ON A STAND sovesvesrevsss vamiy VI

IISM, OF BRASS, REPRESENTING THE PRISMATIC SPECTRU M
BY COLOURED SILKEN STRINGS ......covse000.. 20 108 Gd.

RBS STOP-CCOCKES; IN BIZES......ciconnsssnsnssoa 55 to 10s. Gdd.

CKETS, MALE AND FEMALE, FOR CONNECTING STOP-
COCKS, &c. fig. 8, phoiil,. .. civnicinusinravineodes Snglid, to 5a

INTS FOR UNITING LONG AND CROOKED METAL TUBES,
WITHOUT THE NECESSITY OF TURNING THEM ROUXND,
OR DERANGING THE APPARATUS.............. 75 to 10s. od.

INTS FOR FIXING THERMOMETERS STEAM TIGHT INTO
BOILERS AND OTHER VESSELS, fig, 23 and 24, pl. ix.. 10s. Gd.

ERET MICROSCOPES .. ..o0 csv0is sessnsaransess b 105 0 21, 23,
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MAGNETS, IN BARS AND SETS OF BARS .......... 2i.tb Im*ﬁ;

THE SAME, HORSESHOE SHAPED, STRONGEST FORM, !
2g to 14 I‘I!I

. = = . Pg - :
THE SAME, COMBINED TO ANY NUMBER OF SINGLE MAGH
NETS. -
MAGNETICAL TOYS, FISHES, SWANS, &c. o ..., .... 5s. to 10s. 8]
SAND-BATHS, OF CAST IRON, OF AN IMPROVED CONSTRUC:

'FIUN R R R R AR AT EE e -..q.-n-n.-.---a-.-;-+-p=*..J¢-EL 105, Lo -EII".-El-I

A . 4 |
SPATULAS OF STEEL, IVORY, SILVER, OR PLATINA .. s, to 14

RODS OF GLASS AND ENAMEL, I'OR STIRRING ACIDS AN
CORRUSIVE FLUIDS ¢s o000 0000 susveiinseseinasens sk Olati

DIAMONDS FOR SCRATCHING GLASS...........iv. 75 to 105 62l

PBTTTO PON CUTTING GUABS. ..« . v« ivies o35 d¥o viek o b o0 oo 1IN

CAPSULAS, OF WOOD, FOR GRANULATING METALS, fig.
pril.-..--......,.....,........----1.- A a R B e R B e ma e AR ?-l- "

RAGPS AND FILES, fig. 14, 15, 16, pL.xii «..o.vvvvaes. 25 6d. to 54

SAND-PANS, OF CAST IRON, FOR PORTABLE AND OTHER Fl.ﬂ
TACEE, fo PV L .« A e SR b 5s. to 108,

o

LUTES 'OF ALL KINDS, Porfof s. cs s asinssnsivansanes A0 25.61
|

PLATINA, GOLD, SILVER, IRON, ZINC, LEAD, WIRE, &e.

MORTARS AND PESTLES, O GLASS, IN SIZES, fig. 10, pf.iii,.
s, Gl to

FLAT.BOTTOMED, FOR LEVEGATING WITH WAT
BODIES PREVIOUSLY PULVERISLL, figl 16, pi. iii.. .. 5s. tb




DESCRIPTIVE CATALOGUE. 41

{ORTARS OF PORCELLAIN BISCUIT, FROM i OF A PINT TO
TWO QUARTS, fig. 9, plifi.s e ivnessss vaeres B8 6d to 105, Gd.
These mortars are the most useful for all the purposes of che-
aistry.  They are exceedingly hard, and not acted on by any of the
emical agents in eommon use. They will bear a smart blow, and are
wrfectly smooth within, so that the pulverised substance does not stick

i the sides,

LVAPORATORY MORTARS, COMMON SHAPE, OF CAST IRON,
LARGEST SIZE, fig. 4, pl.ii.ocovviivivivens anss 36 25.00 5l 5s

WIPROVED DITTO, FOR THE TABLE, fig. 6, pl. xii .. 13s. to 14 1s.

'AST IRON HAND MORTARS, PERFECTLY SMOOTH WITHIN,
5s. to 14s.

Tuese mortars are very convenient for breaking minerals and other sub-

Itances that require hard blows, or to commuuicate them sufficiently for

jeeing farther pulverised in poreellain mortars.

ITEEL MORTARS, FOR LEVEGATING GEMS, &c. fig. 8, pl. xii,
195, to 11, 105,

NTEEL MORTARS FOR CRUSHING MINERALS, fig. 10, pl xii,
105 . G,

WOODEN MORTARS, fig. 14, pliii oo oovvevinaninsiotunessss 100 Gd,

HMORTARS OF PORPHIRY, AGATE, JASPER, OR FLINT, fz. 16,
IR v o iy i B i R s e e el A b SO S O

LEVIGATING STONES AND MULLERS, Sigo 18, plix ... Ts to 1ls.

JIAIR, LAWN, CAMBRIC, AND CYPRESS SIEVES, fir. 17,18, 19, pl.xi,
35, to 1us.

LCCURATE BALANCES, WITH CORRESPONDING WEILGHTS,
KN ERERS, M 08 PED o oo dinte e diibs S T e e 38R 0 BL e

BALANUES WITH GLASS PANS, PLAIN OR MOUNTED,
1. 1x. Lo 84, 31,
As there is frequent ocession ‘u che nical pursuits to weigh subsoies

L 2
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which quickly act on the metal pans of the balanee, even if gilt, this o
trivance will be found extremiely serviceable in the laboratory ; glass pa ns
are besides more easily kept elean than metal ones,

I‘.‘i"ﬁ-.’h'l‘ li-{lJthEH-i*..-.- R R B o I."L iuﬂ.tﬂ iEILI

COMMUNICATING WITH THE AIR, fig. 5, pl. viii.. 7s. to 11 18

It is frequently necessary to élose the openings of very wide-mouthed
vessels intended to contain substances which would be injured by free
exposure Lo the atwosphere, or by evaporation. Ground glass stopper
are seldom dir-tight, and when théy are, it happens that by the accumis|
lation of particles of dust in the fitting, the stopper soon becomes im=)
moveable, The method here adopted, is to have a glass jar, @, with
groove, b, half an inch deep round the outside of the top or mouth of the
jar, and a glass lid, ¢, fitting loosely into the groove, which is rendered)
air-tight by hog's lard, a substance never quite fluid at the highest tem-
perature of this climate, and always soft enough in the cold season to
admit of removing the lid or top of the jar,

BARUEL'S APPARATUS FOR MAKING GAZEOUS OXID OF CAR-
BON, 8.9, PL Al vovivvineinssnviinniaverss 196 19 to 150 1000

Tie object proposed in this arrangement is to oblige the gas evoly -
from earbonate of lime to traverse charcoal coutained in three g
barrels, and thus to saturate itself with all the earbon it can dissolve.
miay likewise be used for procuring sulphuretted hidrogen, earburet
Lidrogen, phosphoretted hidrogen, and for saturating gases with any suk
stance whatever, when a high temperature is reguisite for that purpose
The apparatus, however, is too complex, too expensive, and too easily put
out of order, to deserve general adoption.  Fig. 10 shows a horizor
section of the furnace ; @aa are the gun-barrels; in fig. 9 b is a pneumatie
cistern, and ¢ the bottle from which gas proceeds into the barrels.

IV "ROVED DISTILLATORY REFRIGERATORY, fig. 8, pl. vii,
1L 10s. Gd. to 31. 38

T:ius refri_eratory or condenser is of a form that allows the greatest
wouling surface that can conveniently be given in the round tub, or waters
rescrvoir, in which it is placed ; it consists of two coneentrie eyvlinders; of
ratl er inverted truncated cones, one within the other, but leaving &
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nall interval, or void space, which is closed at the upper as well
s lower end; in this interval, or void sppee, the condensation of the
sapour is effected by the cold water which surrounds the outer and fills
he inner cone 3 by this form, a very large and double cooling surface is

tained, in a small and convenient space.
UVARGE COPPER BOILERS, fig. 6, pl.vi oooiineeees 21. 2s. to 5i. 5s.

LAVOISIER'S APPARATUS FOR SHOWING THE COMPOSITION
OF WATER, fig. 6; Phav cuveuerveveessssssonsinnese 385120

LMPPARATUS FOR SHEWING THE SPONTANEOUS ACCENSION
OF OXI-MURIATIC ACID GAS AND AMMONIA BY MERE
MEXTURE: . ...coitonssisssvevsnssssssassssnae LOG Bk ta 14, 1s,

ALPPARATUS FOR MA.KING PHOSPHOROUS ACID, fig. 5, pl. ii,
L 152,

LPPARATUS FOR PREPARING PHOSPHORIC ACID BY THE
RAPID COMBUSTION OF PHOSPHORUS, fig. 3, pl. ii.... 2L 2s.

MPPARATUS FOR PREPARING OXI-MURIATIC ACID, AMMONIA,
&e...fig. B, pl.Xl. ..o vsnassrsasnsssasanns S A 21. 125. to 31. 3s.

FYUN-BARREL APPARATUS, WITH PORTABLE FURNACE, AND
WITH OR WITHOUT WOULF'S BOTTLE, HYDROSTATIC
FUNNEL, TUBE OF SAFETY, PNEUMATIC JARS, &e. fig. 18,
SO B B DU R L iiassn s nrss hsnsonnnsvnd ok seoh BT

COMPOUND DISTILLATORY APPARATUS, fg. 5, pl.x...... 3L 3s.

MIACHINES FOR FILTERING WATER BY ASCENT, fig. 3, pl. xii,
al, 14s,

PPORTABLE BRICK SAND-BATH FURNACES, SQUARE, fig. 23, pl.iii,
31, 18s.

FPORTABLE BLACK LEAD DOOM FURNACES, fig. 24, pl. ii, 3.13s.
And every other apparatus or contrivance which the progress of Science

thall bring forth in the field of Chemical Philosophy, Mineralogy, and the
Mdrty connected with these branches of knowlcdge,
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CHEMICAL CHESTS.

The chemical wpparatus and bottles contained in the Sollowing Chests ar
arranged in such a manner, that they meay be seen al one view when h
chest and drawers are open; they are besides so packed that they cam
readily be tanen out, and when replaced fit in such o way, that the
whole, when the chest is locked, may be turned upside down without risk off
receiving injury.

Chests, containing a select Colloction of Chemical Pe-agents
o B PR e, T

RN i b g e b e i s i T e do R B

CuemicaL re-agents or tests are called those bodies which are employ
in the practice of chemistry to ascertain the composition of other su
stances, upon which they quickly act and produce, with them, chan
sufficiently striking to the senses, from which the nature or quality of

the unknown substance may readily be inferred.  Hence the best che-

to the successful practice of the science ; because the phenomena whiu
they produceform an assemblage of faets which have singularly added to th Y
progress of chemical philosophy,  Besides, the knowledge of the action of
these bodies, and their practieal application, demands no skill nor effort of
mind. They form the compass by which the chemist steers 5 and it mays
be aftirmed, that he who is intimately acquainted with the general philo |
sophy of chemical tests, kuows all the science Las to offer.  To this may
be added, that many useful discoveries may be made by the mere help of §

gf the composition of bodies is sufficient to direct the upplicat.on of the su
stances of nature to useful purposes in the affuirs of life.

Pocket Mineralogical Blowpipe Apparatus ....... .... 3l lo 4

Nodepartment of physical scienee has of late years been more cultiv:

than mincralogy. It embraces a wide civele of votaries amon s the curious
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wealthy classes of the community, and it is intimately connected with
t passion and laudable desire of exploring the produections of nature
aich characterises the present state of society. In the siudy of this:
wh of physieal enyuiry, the pocket blowpipe apparatus, which joins
ithe convenience of asmall size, and the facility of being easily trans-

rtable, is of singular advantage. It enables the mineralogist to expose
stantly, to the actior of a most violent heat, the substances he may

t with in his excursions or elsewhere, with a view to ascertain their

eral nature or qualities with regard to fire; for some minerals, on

jposure to the blowpipe dart, are volatilised ; in others the colour is

sanged 3 and while some are nearly fused at different temperatures,

shers again burn with a fame of a peculiar colour, &e,

lineralogical Travelling Chests. .. ....... 10L.10s.to 13[. 13s.

"Tuouvaiu the blowpipe assay is usually sufficient to furnish general notions
ucerning the substances of the mineral kingdom, those who study mine-
£y a8 A science, are not content with this kind of analysis, because it.
s not afford the information they require. By always operating on.
Il fragments, the results obtained are too minute to enable the
erator to determine quantities with accuracy ; besides, part of the
t4l eseapes in vapour; part remains in the flux; the metal itself
more or less impure, and its mineralising substance is dissipated or
scfounded in the flux. Hence the action of certain acids and tests are
[:1!&55&1'}' to assist the imperfeetion of the blowpipe assay, By the appli-
pation of these bodies the general nature of a mineral substance may be
ilyandquickly ascertained, To effeet this, the mineralogical travelling,
st is fitted up. It contaius every thing essential for that purpose, and

hing superfinons. It is adapted, however, for the examination of
se minerals only, that are usually met with in this country ; such as.
rres of copper, iron, tin, lead, antimony, &e.

Mecum’s Mineralogical Laboratories 15/, 15s. to 18/, 18s.

s EeE s

[The same, more compleat . ............ rrneeens vo 200 0 S0KE

Tius portable laboratory contains a compleat colleetion of the most
gpproved apparatus and instruments necessary for earrying on in general
e analysis of mineval subscances of all Kinds,  f¢_forms a companion to

ffecim's Manunl of Analytical Mineralogv,antended to facilitate the proctieat
Weialysis of melallic oves ; earths, stores, and obfier subjects of the munerad
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kingdom ; in 2 vols. A drawing and full deseription of this mineralogiesl

has met with, and the publie sanetion it bas received from diffe
quarters to which we might refer, gives reason to believe that it
proved useful amongst the cultivators of mineralogical scicnce,

Portable Chemical Laboratories, for carrying on « genoral
Course of Chemical Experiments .. ... + vees o 30L to 808

Ie the progress in the Ellld_‘-‘ of any experimental science {’Il'puhds o
the facilivy with which those expositions that form its basis can be dis=
played, the study of chemical philosophy must become greatly facilitated :
by acquiring, ut the comimencement of ity a general knowledge of all -
experipental facts and multifarious operations that are best calculat-'
to unfold the leading doctrines of the seienee.  This cliject may now
accomplished with such facility, as furmerly would have Leen thought ini=
possible.  Since cliemistry has chinged its appearance  sinee its instry
ments of experiments bave been perfeeted, and acquired new form, ne 'i

may appear,the operator is now enabled to perform,at a trifling expence,h s
processes in the closet with more precision and perspicuity than could fors
merly be done in the regular laboratory fitted up with costly instrnments,
Besides, all those operations which, in the large way, require seve
days labour, can, in the small way, be finished in a few hours, .
numerous processes of degestions, the sablimation of salts, the solution ¢ 4
eurthy, metallic, and other bodies, the concentration of saline liquids, tﬂ
desulphuration of metallie ores, the processes of distillation by the Ilakﬁ‘f‘
fire or the sand-bath, llull even the production of guses, and fusion ﬂﬁ*
earthy fossils with alealies, may be accomplished, at a trifling expen
by the belp of the portable laboratory, with muach neatness and pruui!iiizj
- .,,"
Chests of Chemical Amusement ......... ..10L.10s. to 181. 1880

L
TrE object of this chest is to blend chemical seience with rational amuses

ment, The pleasing appearmices which chemistry affords, whilst t

amuse, by preseiting to the observer striking phenomena and unexpeeted
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1lts, are well caleulated to diffuse mirth and surprize through a friendly
drele. But that thischest might be rendered of greater value thanthe mere
amusement of a leisure hour, the rationale of each experiment has been

dven in the publication which accompanies the chest—Chemical Amuse-
ent ; comprising Minute Instructions for pertorming a Series of striking
d instructive Chemical Eaxperviments: 1811). And with regard tothe strik-
ag experiments which chemistry affords, such only have been selected on
ae present occasion, as may be performed with ease and safety by those
tho are moderately tinetured with chemical knowledge. It is presumed
ey will be found well caleulated to rivet attention, and display that
wscinating character for which the seience of chemistry has higher claims
aan any other branch of knowledze Indeed, so singular and curious are
ae phenomena produced by this science, that to be welcomed and eulti-
ted, it needs only to be known,

floricultural Chests ..... ooi e o vovneeas TLTE to 121, 125,

"Tue methods of ameliorating land are intimately connected with
nemistry. This chest is intended to enable the Yarmer to perform the
rHiEmi:'al examination of soils, manures, marls, lime-stones, &e. with a
jeew to ascertain their agricultural value, It contains the instruments
pad ehemical preparations necessary for that purpose,

aabinets of Chemical Specimens «. .. «.vv .. oovo 0. 2110 fo 311. 10s.

"Tuese chests contain an assortment of the most important chemical
freparations which are of general use in chemistry, such as the purs
purths, alealies, metals, oxids, salts, &e.

thests, containingy in a dry state, the -malerials for making in-
stantly brisk foaming Soda Water «-...... 20.2s. to 4l. 45.

ledicine Chests, on an entire new plan, for private families, with
a book of directions. . .- .. .. b kmokd s S b 865 000G 00 BLE

¥itto, for the use of the drmy or Navy . ..........20l to 100




4%

CHEMICAL PREPARATIONS
FOR PHILOSOPHICAL AMUSEMENT.

Pulminating Silver, which vxplodes by friction, per puper .. .. .. .. 268 €
Fulminating Mercnury, which when struck with a hammer on an anvil

explodes with a stunning report, per box.’. ..o v oo ve, . 106,

JMulmingting Gold, Per PRDET. . o1 o oorvscaissssosrsassssonasssssas ol
1l Fowder, whieh takes fire when foreibly rubbed with a pestle in a mortar

aud inflames with a rapid flash like ficed gun-powder, per box 1s. Gd.
“Tubes for discharging Avtillery with a drop of sulphuric aeid, pe

dﬂ:’" o @ @ F @ F B E BE S EE B8 EE & 8w ---l-ltl--l--i--i--llll-lii“"ii-li'l" .II
Powder of Fusion, by means of which coin may be melted in a nut-shelly

Pﬂq‘lm B e EE B E EE E R S EEEE EE EE W R R e w o EE R e R B ER R R

Gold Powder, for gilding silver, by friction, per paper.. .. .......... .« Ml

Remarkable Fusible Meotal, whinh melts under lmliiug‘. water, and remail

Speans, of the same metallic alloy, each........ T
Sympathetic Ink, which when written with on paper, is, and remains ix
visible whilst kept in the dark, and becomes visible when the writia

is expused to the light of day or the direet rays of the sun, per bott

1

Biue Sympathetic Ink. Writings made with it are invisible when dry,
a greenish blue

but speedily assume, when held before the fire, a
colour, which again departs as the paper becomes cold, per hattle,

1s. -‘

Yellow Sympathetic Ink. Characters written with it when dry are invisible,
and may be made to appear or to depart suceessively, by alternately

warming the paper or suffering it to cool, per bottle cvorovenens 154

Green Sympathetic Tnk, per bottle .. .oovvviviiaiiiicnsennaane:

Two Transparent Finids, which by mixture instantly become mtnartbg
wmto an opaque and almost solid mass, ;,un bottle .. vusnnisein 18
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ff Mirture of Nitrate of Strontia and Aleohol, which when set on fire
burns with a carmine red flame, perbottle ........co0ivveaa.. 20

Il Mizture of Nitrate of Copper and Aleohol, which when set on fire
burns with an emerald green Aame, per bottle ............ .. 15 Gd.

Firigorific Mirtures, for freezing water in the midst of summer, or near &
L T e s i i e e s i 3s. Gd.

{'*hosphoret of” Lime, which when thrown iuto water causes bubbles of gas
to issue therefrom, which take fire with a brilliant flame and snap-

I'i.“g IIUiEﬂijr'ﬁ'l‘?ﬂvfﬂ #E B E @@® 8 8 58 3@ g oEs s aw FEon e g 3-’- Ed-‘ﬂ :.,-r‘-

Pirigenized Matches, which take fire the instant they are immersed into

sulphuric acld, per 80X ...ococotivivesscisisioe A s 35.6d.

Vitrate of Copper, for secting tin-foil on fire, perbottle.. .. ... ....... 1%

potution of Silver, for illnstrating the astonishing divisibility of matter,

PE"M’EEI‘Ell‘i'-lll*'l-!!'l-l+l- #F BE FP R F R R AR iR B A oaE omR o4 E S lﬁ'-ﬁﬂ."—
[iire Powder,which inflames by a drop of 5u!|rl1uriclaeid, per bor...... 15
polutions for the Microscope, perdozen ... ..o v ivviatnnensssess 198,

hosphorized Ether, which of itself is not laminous, but renders warm
objects to which it is applied luminous in the dark, per bottle. , 15, Cd,

Mosphorized (il, renders bodies luminous in the dark, and gives
sufficient light to admit of the hour being seen on the dial of a

pocket watch during night, perdottle............... — .
rridd of Phosphorus, when applied to a sulphur mateh sets it on fire by
friction, per bottle .. ..... R PR R AL NI Pt 4 S B R SR 37,
phovice Fire Bottles, dillo .c.ivvveivivicnncrvesssiniosisuna B8 Bl
Iminating Powder, per bottle ..., ...... T RO rel R |

wmeral Clhamelion, which tinges cold water green, purple, and red-—
and hot water pink anud crimson, perbotlle .................. |5

wver Test, for instantly detecting counterfuit silver coin, or silver of

El‘itiiil Etﬂﬂdﬂ.fd,}lffﬁfﬂ'fﬂlﬂ'.---1qq-.—-;,-‘. = @ s oww .--.-q-.-:-... iﬁj

\ld Test, for detecting counterfeit gold coin, or g2l of British stand-
Iﬂ'i]. .!Ml'h't'{‘,,..jiii;jqqif|rt!i!l--tllil-li-ii TETEEE IR 1'16‘;
4
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Liquid Branze, for instantly bronzing copper, brass, &e. per bottle. . .. 1s. o

Hine Test, for detecting the deleterious adulteration of wine, eyder,
O O RN i R b R R R PR 25, Gl

Vinegar Test, for detecting the genuineness of vinegar.. ...oovevy.ou.. 15
Freparations for making instantly artificial seltzer or soda water.. .. .. 55

Bleaching Liguid, for discharging stains of red wine, tea, fruit, mildew,
&e. out of linen, muslin, cambrie, lace, and other articles, and for

restoring linen or cotton goods when disceleured by age, washing,
&c. to its original whiteness, per botlle .....ovvaiveionne.. 28 6d,

Permanent Ink, for marking with a pen, linen, cotton, &e. which no art
ﬁall Eﬂ“l“.ce.‘.'...-‘;....*‘ 8 B8 8 @ b E mE s O oaE ill‘*"lllliii-iﬂilﬁd‘

FPreparations for forming the so-called Arbor Diang, or silver tree ... 75

Preparations for forming the lead (Yee.o o oeve s ossnnssnsssanss 18 Gd*
&luor Spar, for etehing on glase, per b, _..vovvvierrieenvsanaeas 18 06d. 1

Solution, for shewing the precipitation of silver in a brilliant metallic and

ﬂ-!"l.lul’l:ﬁﬂﬂ]lfurlﬂ R W e @ e BE B R §E o8E oW li-l.-l-l-l-+il!lFlllI!'!‘lI"lil‘]’l

dAmalgam, for silvering the internal surface of glass globes, perez.... s

il B

Lycopodium, for producing artificial lightning, per box .. .....ooouo.. 18

Pyrophorus, which burns spontaneously on exposure to air, and when
poured into a jar of oxigen gas forws a brilliant fiery shower. . 25. 6d.

PSP, m—

-f:ﬂﬂiﬂn,! P.I"I.Mlﬂjtﬂ]""s ........... s s a8 pe m@ Ea @8 s s @ F B0 BE S BE R R e E‘-

-

Hfﬂgﬂl'ﬁ ;.rét;hjpﬂr'-fﬂ:ﬂ-ttti-ll-l'*'-'"“"‘I"‘""‘"""""*"' IB""

H!I‘ﬂgr"jﬂrﬂpsiflfrdﬂf;ﬁﬂ TEEEELE R |Illlt-p-|l.l-lllllnllliiiilt'..lliliedl ll

. 4
CHEMICAL AMUSEMENT ; (A TREATISE,) CONTAINING MINUTE.
5 Y L

INSTRUCTIONS FOR PERFORMING A SERIES OF $TRIKING
AND ENTERTAINING CHEMICAL EXPERIMENTS.. Price 5s

i
L
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CHEMICAL PREPARATIONS
- EMPILOYED
IN PHILOSOPHICAL CHEMISTRT,
IN
MINERALOGY, &ec.

The articles enumerated in this List ave all in a state of absolute purity,
except such as are distinguished by the word commerce, by which is meant
the state in whick they ave wswally met with in commerce. The letter 1)
denates that the substance is in a dry, or crystallized state; and 3 im-
plies solution.

vAcETatE Alumine, S.... per or. 64| Acid Phosphoric, S ........ 364

' Bacytes, PD.couveren. 28 Diteo of commeree, S ..., 1y
Diteo, . 5,..onvwenein Bd | Ditto vitrious .. ..« «% a5 8. Bf
LPppEr,. 1) .. ivaeantadn | Phosphorous, S,.......356d
Cobalt, 5,........2%% 6d ! Prusgie ©.iatsavias 15 Gd
g1 SRRSO § 1 & Pyroligneous .. ..........6d
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DIRECTIONS .
FoR :
:? TTING UP A LABORATORY FOR PHILOSOPHICAL CHEMISTRY,
AND '
LIST,

CONTAINING A SELECT COLLECTION
OF THE MOST
USEFUL CHEMICAL PREPARATIONS AND INSTRUMEXN TS;

FOH CARRYIMG ON

A GENERAL COURSE
or ;

CHEMICAL EXPERIMENTS,

1T 7. onee thought that a regular laboratory, or place built on purpﬂ'k;
and fitted up with i'uru,:_-.- aud brick furvaces, was abselutely necessary fo
the practice and study of the science of chemistry. This is by no meay
the case. In proportion as chemical philosophy has become extended,
the art of eperating has been simplificd, new methods of researc 'h have |
been discovered, and new instruments have been added to those which we
already posse "i‘EEiI It is no longer decmed necessary to make experiments 1
upon large quantities, for the same properties which characterise lllllill&
portions ‘of matter are also found in & whole mountain of the same su
stance. Indeed, most experiments of study may be more casily pe rlurmﬂl
vn i small, than on a- large scale; and a great deal of expense is saved,
Besides, we way in many instances apply powerful agents, und the




BESCRIPTIVE CATALOGUE. 5%

ubstances. Thus, were it not for the assistance of the electrical machine,
he galvanic battery,aud the blowpipe,upon minute pertions of substances,
aa vast number of valuable facts which have changed the fa{:?i of che-
mistry within our time, would probably have remained undiscovered.
It was by operating upon grains of matter that the nature of the diamond
wvas established ; that no less than four new metals have been detected in
tthe ore of platina; that the composition of the stones which fall from the
celouds has been determined ; that the metallie basis of the alealies has been
bbrought to lizht ; and that the identity of the eleetric agency, whether
cexcited by the common machine, or by the pile of volta, has been demon-
strated, There is, besides, a degree of neatness gained by operating in the
ssmall way in the closet, which is often incompatible with processes con-
dducted ona large scale, amongst the furnaces of the regular laboratory.
For carrving on the modern practice of philosophical chemistry, a
ceommon apartment either on, or above, the ground floor, well lighted and
wentilated, and having a common fire place, may be made te answer ex-
ceeedingly well. A laboratory on the ground Hoor is thought by many
nmost convenient, for the sake of water, ponnding, and washing. It cer-
ftainly has these advantages, but it is also subject to great incon-
sveniences.  Io such a place most salts and saline substances become
vist in time, the gummed paper labels of bottles fall off, the bellows and
many other articles 1ot and become mildewed, the scale-beams and
metals rast, and every thing almost spoils ; a room above the ground-floor
s therefore preferable.  The only advautage that ean be derived from a
groupd-floor is, the convenicnee of being casily supplied with water, but
this is not at all counterbalanesd by the inconvenience of dampness,
t there be placed in the middle of the room, a heavy table or kitchen
idresser,with drawers below. This table may serve as the common place for
pperating with thel amp-furnace:, for making preparations for processes,
Cor performing solutions, filtrations, precipitations, and in fact for all
orocesses which do not require the ntense heat of the furnace. lu the
drawers may be kept the blowpipes, and their appendages ; the thermo-
eters ; glass, silver, and platina evaporating basons ; alembics; por-
velain, earthenware, and other tubes; platina, silver, and glass rods ;
ppatulas ; eudioraeters ; gas bottles; hidrostatic funnels ; weights ; cubie
imch measures ;3 small erucibles ; stop-cock ; filtering paper; - vials ;
corks ; bladders ; leather; packthread, &c, Let the sides of the room
we fitted up with shelves, and one or more nests of drawers, such as are
ern in apothecaries’ shops ; a capboard with shelves will also be found
sxtremely useful. The shelves arranged round the room may serve to
vapport glass, carthenware, and other vessels ; the nests of drawers and
cupboard are intended to preserve the products of the operations and
other dry articles.  ln one corner of the room, if it can conveniently be
lone, a common stone sink should be put up, with a reservoir containing
tnabundance of water.  As the vessels are always cleaned in the sink,
wottle brushes, wires, sticks of whalcbone, sponges, towels, and a rack
or draining vials, ought to be near it. In another corner may be
blaced a ht'.‘n'}-' solid block of wood, to serve as a support for IIll:I.-'l:ir:r
vhen pounding hard substances, and in which also an iron anvil may be
‘tuck vccasionally.  Near this place should be hung upon hooks, sieves
'f different fineness, rasps, files, hammers, shears, pincers, scissars, &e,
Fhe fire-place of the room should be made as wide as possible, to receive
she furnaces which make much dust and flame., Indeed, if it can be

Fxpeniire materials, which cannot be adapted to large quantities of
k
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done, the opening of the chimney shonld extend from one wall to anotl
and it should be so high, that a person may easily stand under it.
rest of the space of the chimney ought to be fitted up with one or m
stands of different heights, on which small portable furmaces and othér
-apparatus may oceasionally be placed. Under the chimuey, at a conve
nient height, should be a row of iron hooks driven into the back and sid
‘of the wall, upon which are to be hung hand-bellows, shovels, eruei
and fire tongs, pokers, ladles, ingots, and other utensils for managi
the vessels to be used with the furnaces, and for disposing the fice, ~
book-case with glazed doors, to hold the nicer apparatus, such as ba
lances, &e. and a few choice books, will likewise be highly convenicent, If
more than one room ean be adapted for the purposes of a laboratory, it
will be more advantageous to have one apartment on the ground floor
and another in the upper story of the house,  The first shonld be appro-
priated for the furnaces, and the performance of those processes which
occasion smoke or corrosive vapours ; for sifting, pounding, evaporat-
ing and other processes which make dust or fumes ; and in the uppe’ti
room the nicer proeesses, and those which require the mere heat of &
lamp, shonld be performed. This arrangment being made, the fullﬂwink]
articles should be procured :—

The word vure, in this List, (like in page 51,) implies that the article augﬁ:!
to be in a state of absolute purvity ; and the word common, means that the
same substance should also be kept in the laboratory in the stute it ig
wsually met with in commerce; because the ordinary degvee of purity of
several substances is often sufficient for common chemical purposes; a
thus a considevable saving of expense will acerue to the opervator.  The
prices at whick the articles arve sold, having been inentioned already i (/g
preceding pages, it is not necessary to vepeat them. Chemical Socretiogy
and Gentlemen,who are al a distance from town, may have explanatory listy
made oul similar to this, to meet their ideas ﬂx_,"i:f{y as possible, aceording (8
the object in view, and expense theyare willing to incur.  Further instrues
tions and designs for fitting up luboratories will be given, if required.

.

I. CHEMICAL PREPARATIONS. 8

ACIDS, o 1.

Sulphurie Acid, pure and common ; Nitric Aeid, pure and common §

Nitrous Aeid ; Muriatic Acid, pure and common ; Oxi-mukiatic Acid, tobg
kept in the durk, vr in opake bottles, and Mixtures of these Acids and _"«":'atq |
in two or three different known proportions ; Tartaric Acid. ' |

EARTHS.
Silex; Alumine ; Magnesia; Barytes; Strontia; Lime.

L aad

ALCALIES, .

Potasli, pure and common ; Soda, pure and common ; Ammonia, pure,
and common ; and solutions of these Alealies in water in different known,
proportiens, : iy
; METALS. %

Iron Filings and Wire ; Copper, Furu and common, and Copper Clipa®
pings ; Granulated Zine; Lead Foil; Silver Leaf and Wire ; Gold Leaf
and Wire; Tin Foil and Filings ; Platina Foil and Wire ; Quicksilvery
Bismuth. "
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TESTS.

Red Cabbage Tincture ; Litmus Tincture ; Turmeric Tincture ; Brazil
Wood Tiacture ; Tincture of Galls ; Papers stained with tht'EE:Tillf-‘TllT*E 3
\ileohol, pure and common ; Solution of Oxid Arsenic ; Solution of Ace-
sate Barytes ; Solution of Sulphate Silver ; Barytic Water; Hil’]m!‘i“ll{hu'
set Lime ; Lome Water ; Solution of Acetate Lead ; Solution of Muriate
Misinuth ; Solution of Muriate Barvtes ; Solution of Muriate Gold ; Solu-
iom of Muriate Tin ; Solution of Muriate Lime; Solution of Muriate
Wlatina ; Solntion of Nitrate Lead ; Solution of Nitrate Barytes ; Solution
W Nitrate Silver ; Solution of Oxalie Aecid ; Solution of Oxalate Ammonia;
bwlution of Prussiate Potash ; Solution of Prussiate Lime ; Solution of

ussiate Mercury ; Solution of Soap in Aleohol ; Solution of Sulphate
lilver ; Solation of Succinate Soda ; Polished Plates of Copper, Irom,

nd Zine 5 Sulphate of Iron ; Strontia Water.

FLUXES.

Vitrified Borax ; Vitrified Phosphoric Acid ; Dried Phosphate Sodas
wried Carbonate Soda ; White Flux ; IBlrck Flux; Crude Flux; Pow-
sered Green Glass,

SALTS, SALINE COMPOUNDS, &e.

Carbonate Ammonia, pure and common ; Carbonate Barytes native ;
fiarbonate Potash, pure and common ;3 Carbonate Soda, pure and com-
woniy Carbonate Strontin, native ;3 Muriaie Ammonia; Muriate Lime
iluriate Strontia; Nitrate Ammonia; Hitrate Barytes; Nir ate Cops
eer ; Nitrate Lead ; Nitrate Potash ; Nitrate Mercury ; Nitrate Strontia §

xi-muriate Potash; Sulphate Iron; Sulphate Potash; Sulphate Mag-
sia ; Subcarbonate Magnesia, :

oXIDS.

Oxid of Manganese ; Red Oxid of Lead ; Red Oxidof Mercury ; Black
ad Red Oxid of Iron ; Brown Oxid of Copper ; White Oxid of Tin,

EULPHURETS,.

' Sulphuret Iron; Sulphuret Ammonia; Svlphuret Lime; Sulphuret
wotash,
MISCELLANECQISE ARTICLES.

"White Marble ; Phosphorus ; Sulpburic Ether; Sulphur; Naptha;
il of Turpentine ; boiled Lint-seed Oil ; Spirit Varnish ; Paris Plaster ;
findsor Loam ; Stourbridge Clay ; Lint-seed Meal ; Slips of Bladder ;
sommon Lute, tor closing Glass Vessels, in preparing all common dis-
Hled Liguors ; Lute for confining Acid and corrosive Vapours ; Fire Lute
Jjoin the Covers of Crucibles, so as to keep them air-tight, at a strong
sat; Fire Lutes for eoating glass and earthenware retorts; Cement for
wopping eracks in iron vessels intended to bear a red heat ; Resinous
ement for fixing tubes, &e. into glass vessels, to be air and water tight ;
arnish for closely fitting bladders and bags to stop-vocks, and for render-
i the joinings of small glass apparatus air-tight; Corks; Bladders;
sather; Packthread; Tow : a Rack for draining vials ; Filtering Paper ;
wl an abundant supply of distilled Water, and proper selection of Fuel.
"*o* In evevy well furnished Laboratory there should also be ready at
e, specimens of the most important Metals, Salts, Orids, and other
"_'-‘-I-l!‘ﬂ!tt'e.i"nﬂ.! enwmerated in this List. They may serve as articles of
ﬁrrm-::e Jor private study, and other occasional puvposes ; and are worth
ceserving even as o mallvr of curiosity.,



- . l
58 DEfCRIPTIVE CATALOGUE. -

|

|

I. CHEMICAL APPARATUS,

: The ﬁ:.!f_ml.-':'ng are r.h:- most essentiol Chemical Instrumenits and Urrnﬁh;
quisite for carvying on a general Course of Chemical Experiments. .

: '[_]NH. universal furnace, with sand-bath, muffle, and various kinds o
r El'!-ll:lhh-! and fire wngs—one or two table lamp furnaces—one flat el !
“"“‘}1 bamp, and one spirit lamp—a blowpipe, with platina jets, lamp
platina spoon, forceps, and foil—a chemical thermometer—a preumiti
tﬂhh'._ w:t_h ancassortiment of |li!ﬂ-glﬁisc5, cevhindrical receivers, and deth Y
gerating jars—one or two detonating tubes—a bell-glass mounted with
st UP-L‘HPLF:, bladders, &e.—an assortment of glass retores with long necks
for procurning gases—one or (Wo cudiometers —a series of graduated eyling
drical jars, divided into enbic inehes and decimal parts—various sized g ;
b"fttli.:m plain and tubulated—two east-iron, and one wronght-iron retort
with conducting tubes—three or four large bladders, with srop-cocks—
one.or two air-holders—an apparatus lor impregnating fluids with gases
poeumatic mercurial trough, and a suflicient quantity of mercury—of
or two nests of eyvlindrical air-jars adapted for the mercurial trongh, plaig
and graduated—an assortment of glass and earthienware retorts, plain and
tubulated, with corresponding glass receivers, also tubulated, i*h"i“' an
quilled—one or two balloon receivers—a small copper still and refrigerad
tory—one large and ome small glass alembic—a ditto of pure silver, with
glass capital—an assortment of earthenware and black lead grucib '-q_i
round, trianzular, and skittlesshaped, with corresponding stands ang
ewvers for ditto—a specifie gravity bottle—a steam bath, for drying preei
pitates—one pair of delicate seales, and eorresponding weights—two pai
of common hand-seales, and piles of weights for ditto—a galvanie battery
with apparatus, for the deeomposition of water, and contrivance for ob
taining the elements of water in a separate state, &c.—an assortment o
glass, poreelain, esrthen, and stone ware funnels, plain and ribbed, ag
three or fonr glass funnels, with long necks, for charging retorts— glass
Jjars, in sizes, plain and with lips, for decanting or precipitating fluia, ang
for stirring mixtures—iron standards, with sliding rings for supporting
retorts, flasks, basons. and other vessels—a filte=ing stand, and two '@
three filtering frames—a series of test tubes . nd stand—earthenwars
basons,with spouts, in sizes—an assortment ol flashs, assay jars,atrasses
and bolt-heads—two or three hand-mortars of porcelain biscuit—one o
two iron mortars, insizes—a series of graduated glass measures, from 08
to | pint capacity—Vlorence Hasks, and stands for ditto—vanous siz
iron Bboilers and  pans—Kkitchen tea-kettles, pots, amd sauce-pans, o
tinned iron—steneware pipkins, adopters of glass and earthenware—stes
spatulas—a small silver spatula—a ditto of platina—glass and enamg
rods, for stirring acid and corrosive mistures—eapillary tubes—metal I
glass syvphons—a vice—a steel anvil—hammers—fat, round, triang s
and rat-tailed Ales—ingots, pincers, sheers, scissars, and pippers—igo
Indles—lacs, silver, and earthefware spoons—sockets and joints, for con
necting stop-cocks, &e—tubes of safety, aud bidrostatic l'llltIll'}‘i—Eil'F | :'I
pieces of metal, and plites of glass, for covering deflagoerating jars, &
copper deflagerating ladles—a writing diamond—a mask, to defend th
Yeye agninst aceidents in chemienl operitions—dicanters and finger glasses
"with lips, sueh as are used at table—wine, ale, and beer glasses—earthen
“ware bazons, tea-cups, and sanekrs—wide and narrow mouthed vials l_"
‘hottles o all sizes, plain and ground stoppercd—oncor two small tﬂ-_l'l.l A
protecied by a basket of wicher-work—stoneware and glass jars, with t

i
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rers—earthenware plates—hair, lawn, silk, and wire sieves—flanmel,
aen, and eotton strainers—tiles, slates, stone, and marble slabs—
I‘..:hul'lw:m: tubes—zun-barrels—gold, silver, platina, copper, and iron
p2—charcoal paste, for lining crucible,

ffor carrying on more extensive and specific Researches, the Jollowing
articles should be ready at hand :

- barometer—an electrical machine—a double-barrelled table Airs
1p—a hidrostatic balance, or Nicholson's hidrometer—a burming lens
. gazometer—a portable forge and hlowpipe table, with double bellows
ifreezing apparatus—Wollaston'’s reflective goniometer—a mineralo-
il electrometer, a magnetic needle, and deep magnifier—fasks and
EIES, for weighing gases—Lavoisier's calorimeter—Leslie’s differential
frmometer—metal reflectors—an agate and steel mortar——a blast
prace—an apparatus for decomposing the alealies—a compound distil-
Ty apparatus—a very delicate balance and corres punding weights,

b = eew = L)

CHEMICAL PREPARATIONS
EMPLOYED IN MEDICAL PHARMACY;
prared according te the latest edition of' the London FPiarmacoperia,

ceidum aceticum ; acidum aceticuin aromaticum ;
mm nitrosum ; acidum tartari ; ether vitriolje
S84 acetas ; potassa carbouas ; potassa fesa; soda carbonas ; oxidum
nonii 3 antimoninm tartarisatum ;3 pulvis antimonialis ; argenti

pas ; ferrum ammoniatum ; ferri carbonas ; hydragyri oxidum ru-
i 3 zinewm oxidum,

acidum eitricum
unt 3 liguor ammonia ;

r———

CHEMICAL PREPARATIONS
USED IN THE ARTS AND MANUFACTURES.

Hqua fortis simplex ; aqua fortis duple

X 5-spiritus nitri fortius ; acidum
pasuim ; acidum nitrie

um 3+ acidum mwuriaticum ; oxi-muria calejs.

[inamel colours ; Turley otto af reses; Tonquin musk s ullra-
E’;ﬂ permanent white, carmine ; Chinese gold ; madder luke ; liquid

8 for painting on velvet; and many other articles employed
-arts and manufuctures,

ondon :—Printed by G. Huyden, 4, Brydges Street, Covent Garden,




BOOKS LATELY PUBLISHED BY FREDRICK ACCUM.
i
Ed El’mjﬂﬁ!

A SYSTEM

oF

THEORETICAT, AND PRACTICAL CHEMISTRY,

In T'wo Folumes, with Plates, price 18s. .

“ This Work will prove highly acceptable to those who wish to attain
a practical acquaintance with the Science of which it treats.  The Author
exhibits throughout the whole work a great degree of chemical know=-
ledge ; and his method of communicating knowledge to others is engaging, |
With the practical part of the various processes in chemistry he seems to
be well arquainted ; and the accuracy and precision with which he de=.
geribes them will render this work valuable, not only to tyros bnt e
I’lruﬁ{-i:-nt.-. in the SuitlltE."—PM!Mﬂpﬁ. Mug. Oct. 1803. i
¢ We think this work, as an elemientary treatise, highly valuable. It
is clear, explicit, and comprebensive. The different properties of budies |
are detailed with perspicuity, and supported by casy apposite experiments,
The particular descriptions are preceded by a clear account of the nature |
of chemical action ; and the facts that dewonstrate the attraction and |
repulsion of bodies, The general laws of corpuscular attraction with the
pature of chemical aftinity are explained with peculiar simplicity and |
yrecision ; and the latter is illustrated by easy experiments, &e.”
Critical Review, v. xxxix, p. 380, |
¢« This Work, which is dedicated by permission to the Managers nfthﬁb
Royal Institution, and patronized by a very respectable list of subseribers :,
is drawn up for the use of such as are unacquainted with L‘ht:mh.'i.i'l
Science, and will doubtless prove aceeptable to the numerous nultivatrrli-&
of the Science of Chemistry. —Alicholson's Jowrnal, A
————— I
|

s, il

t
1

ad Edition,
A PRACTICAL ESSAY

ON THE ANALYSIS OF MINERALS:

EXEMPLIFYING i
THE BEST METHODS OF ANALYSING
ORES, EARTIIS, STONES, INFLAMMABLE FOSSILS, AND MINE-
RAL SUDBSTANCES IN GENERAL; -
FORMING L
o familiar Compendium of Instruction Jor any person to examine the pre-|
ducts of his own land, or such us are met with in travels, excursions, §e. Dj

« This little Compendium is excellently contrived to assist the less
experienced analyst; and even the more experienced chemist will find in
it hints of no little importance, which he can scarcely discover in syste<"
matic suthors,”'— Critical Review, March 1804, p. 354, B

 The Author of this Work has been long l;nm#:n as an u'rfh: practical
Chemist ; and his Essay containg clear and copious 1l|rm:.-}mns for the |
analysis of mineral substances in general, &c. Mr. Accum’s Essay may $
be pronounced an useful compendium uot only for the I&ilnﬂrlnluﬁ‘list, but
for all who deem subjects of this nature worthy of their attention.”

European Mag. ¥ xiv. No. 262, p. 53.
% We have no doubt this Essay will mee; a favut'l;{'a?]lt‘:trcmhptlu;,l as it
¢ formation on the subjects which 1t embraces.
e ol i Philosoph. Mug. v. xvil, p. Eﬁ'l: 1
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