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COPPER. S

fore paid, in this case, as I shall pay in other
' cases, particular attention to the effects of
this influence, in order that the reader may
rightly comprehend the indications of the
phenomena produced by his experiments.

The test, ammonia, which I have here
spoken of, and the other tests which I shall
have uccasiﬂn to name, will be deseribed in
the third part of this work. The liquids
which are exposed to the action of the tests
should be contained in small unornamented
wine glasses, or in glass tubes closed at one
end, about four inches in length, and one third
of an inch in width.

Detection of Copper by Prussiate of Potash.
—One of the most trustworthy re-agents for
readﬂy detecting copper in such solutions as
contain a large quantity of non-volatile organic
substances, is a solution of yellow prussiate
of potash. Even when the slightest traces of
copper are contained in a selutiﬁn with very
considerable quantities of organic substances,
the solution of yellow prussiate of potash pro-
duces the same characteristic reddish-coloured
precipitate, which it produces in solutions of
pure copper. It is necessary, that the solution
be either neutral or slightly acid, and not al-
caline. Slight traces of copper can be de-
tected in this manner in white wine, and in
solutions of sugar and other organic substances.
The solutions, however, must not be very
strongly coloured, otherwise the test becomes
ineffectual. In red wine, for example, it is
impossible to detect copper by prussiate of
























LEAD. 11

tests. It is extremely diflicult to observe
through the deep-red colour of certain wines,
the particular shade of colour which charac-
terises the sulphuret of lead; while on the
other hand, sulphuretted hydrogen produces
precipitates of various colours in wines which
have undergone no adulteration. I have told
you that sulphuric acid produces with lead a
white precipitate which becomes black on the
addition of sulphuretted hydrogen; but the
precipitates produced by sulphuric acid in
wine, are always more or less coloured, and
the change of colour produced by the addition
of sulphuretted hydrogen, is not readily ob-
served by an inexperienced eye. The reduc-
tion of the precipitates to metallic lead is
therefore the only safe and sure method of
coming to a conclusion.

The trouble of heating the precipitate before
the blowpipe is very little; the operation re-
quires less than five minutes’ time, though the
description of it requires more ; but even if it
required a longer period, it must still be done,
for it is a mecessary part of the operation.
If you pretend to analyse things, you must
make experiments which can be depended
upon, otherwise your labour will be worth-
less. Do not believe that these precautions
are useless. It is true, that they are not in-
sisted upon in the majority of books which
have been written upon this subject, but it is
on that account that I insist upon them the
more strenuously in this book.

When lead is mingled with solid or pasty,












ANTIMONY. 15

retted hydrogen gas, which will produce an
orange-red precipitate. If you allow the so-
lution to be neutral or alcaline, the sulphu-
retted hydrogen produces merely a red colour
without a precipitate; but the latter can be
made to appear either by adding muriatic acid
or applying heat to the solution.

If the substance to be examined is pasty or
solid, it must be boiled in water, containing a
mixture of muriatic and tartaric acids. The
solution thus prepared is to be filtered through
a paper filter, and the clear liquor is to be
tested with sulphuretted hydrogen gas in the
manner described above. The presence of tea,
porter, broth, or milk, does not hinder the
production of the peculiar orange-red precipi-
tate which indicates so characteristically the
presence of antimony.

The precipitate can be separated from the
solution by passing the latter through a paper
filter. The precipitate should be dried, and if
the inquiry is an important one, the antimony
and sulphur, which are the component parts of
the precipitate, should be separated from each
other so as to leave the antimony in a free
state. You effect this, by putting the precipi-
tate into a glass bulb, blown in the middle of a
glass tube, and passing through the tube a
slow current of hydregen gas, prepared in
the usual manner from iron and diluted sul-
phuric acid. During the passing of the hy-
drogen gas over the sulphuret of antimony, it
1s necessary to apply the flame of a small spirit
lamp to the bulb in the glass tube, by which
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ARSENIC. 21

tube. Take particular care not to soil the
sides of the tube in inserting the piece of
charcoal. Next heat that part of the tube
where the charcoal lies, by holding the tube
in an inclined direction across the flame of a
small spirit lamp. When the charcoal is
thoroughly red-hot, bring the end of the tube
where the arsenic lies into the flame. The
heat will immediatelyvolatilise the arsenic, the
ignited charcoal will reduce it, and absorbing
its oxygen, will cause the metallic arsenic to
fly upwards in vapour. But as soon as the
metallic arsenic gets beyond the charcoal and
the heat, it deposits itself on the sides of the
glass tube. When the quantity of arsenic
is very small, the tube appears black at a
little distance from the place where the heat
has worked. In this case you pass the tube
carefully and slowly into the flame, by which
means the sublimate is driven together into a
narrow ring, which possesses a strong metallic
brilliancy. You now cut off the tube at both
sides of the ring of metal, lay hold of the piece
of glass with a pair of pincers, heat it gently in
the flame of the lamp, and hold your nose at
the same instant over the lamp and heated
glass. You then perceive the odour of garlic
which characterises the vapour of metallic
arsenic, and you thus avoid confounding arsenic
with mercury or cadmium, both of which give
shining sublimates, but do not produce the
odour of garlic on being volatilised. There
are few substances which give so decisive a
result with a minute proportion as arsenic






ARSENIC. 23

engaged. By this means, the stain produced
by the solution is rendered yellow. If it is
then exposed to the vapour of ammonia, it
becomes colourless, but again appears yellow
when the ammonia has evaporated.

To tell whether Arsemic is present in a
Solution which is known to contain no Organic
Matters.—A solution, free from organic sub-
stances, is obtained by dissolving the solid
grains of white arsenic in water or in an al-
cali. Divide the solution into two portions,
which are to be exposed to two different modes
of treatment.

(@) Make the solution acid by the addition
of a little muriatic acid: pass into it a current
of sulphuretted hydrogen gas. If white arsenic
is present, a deep yellow precipitate of sul-
phuret of arsenic will be produced. If no
precipitate is produced, nor any yellow colour
induced, the liquor certainly contains no ar-
senic ; but the production of a yellow preclpl-
tate dues not prove the presence of arse:uc,
because other substances give a yellow precipi-
tate in the same circumstances. You must
therefore analyse the precipitated sulphuret,
and endeavour to separate the arsenic from it.

Warm the solution, allow the precipitate to
settle, and then filter it through a filter formed
of a piece of paper, not much more than an
inch square. Wash the precipitate with the
help of a washing bottle, down to the bottom
of the filter, dry the filter between blotting
paper, scrape off the sulphuret while in a
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Corrosive Sublimate.—Divide the solution into
two portions.

(a) Acidulate one portion of the solution
by muriatic acid, and mix it with a solution of
protochloride of tin previously rendered clear
by the addition of muriatic acid. The mix-
ture must be allowed to boil a few minutes
in a small flask. After which, you cork the
flask, and allow the solution to cool and settle.
If mercury is present, a black precipitate or a
collection of minute metallic globules will be
perceived. Decant the clear solution, add
concentrated muriatic acid to the precipitate,
and expose the whole to heat. This will
occasion the production of large globules of
metallic mercury. When the precipitate is
very small in bulk, transfer it, after the solu-
tion is poured off, into a very small glass tube
with a narrow point ; wash it there by shaking
it with water, and drawing off the solution by
means of a pipette. Then cut off the bottom
of the tube and dry it by a very gentle heat.
If the powder does not now run into globules
of mercury, pound the glass and the powder,
put the whole into a capillary tube like that
described at page 20, and sublime the mer-
cury by the application of a gentle heat.

(6) Apply the following tests to separate
quantities of the suspected solution. The
effects stated to be occasioned by the tests are
those which distinguish corrosive sublimate
from calomel. Pass a current of sulphuretted
hydrogen gas into the solution of mercury ; a
black precipitate is produced, which imme-
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MERCURY. 3D

It is improper to employ a solution of pot-
ash instead of liquid ammonia, as a solvent for
organic solids. The presence of mercury can-
not be detected in a solution of potash by
hydrosulphuret of ammonia, for the resulting
sulphuret of mercury remains in solutiom,
provided a sufficient quantity of the potash be
present. The mercury can, indeed, be preci-
pitated from such a solution by blank copper-
plate, but the precipitation is not so complete
as when effected in an ammoniacal solution.

When the mercurial organic substance is
soluble neither in water nor in ammonia, it is
customary to digest it with diluted nitric acid,
and to seek for the mercury in the resulting
acid solution.  But this method of ana-
lysis is frequently disadvantagous, particu-
larly when the quantity of the organic sub-
stance is considerable, and that of the mercury
very small. It is better in such cases to adopt
the process which follows :—

Separation of Mercury from Organic Sub-
stances by Distillation.—The dry substance is
mingled with about three times or four times
its weight of carbonate of soda, or carbonate of
potash, and the mixture is placed in a retort
which should be large enough to contain four
times as much as the bulk of the mixture.
Water is then added in sufficient quantity to
make the whole mixture into a paste, and the
retort is shaken until the dry substance is
properly mingled with the water. If the body
for examination is of a pasty consistence, it
must be mingled with carbonate of soda, and
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ALUMINA. 49

sence of the alumina is often incapable of
detection by the usual re-agents, even though
the solution be not coloured by the organic
matter. Ammonia and solutions of carbonate
of potash, and carbonate of ammonia, are in-
capable of precipitating alumina from such
solutions, even when added in very great
excess. Neither can crystals of alum be pro-
duced by the addition of potash and sulphuric
acid. The presence of alumina in solutions
which contain much organic matter, can
therefore be detected, only by evaporating
the solutions to dryness and igniting the
residue to destroy the organic matter. You
boil the solution to dryness in a Wedgewood’s-
ware capsule, and heat the residue to redness
in a platinum crucible or spoon, held in the
flame of a spirit lamp. The dry mass left by
the ignition is boiled with muriatic acid,
slightly diluted with water. The boiling is
effected in a flask over a lamp. The golution
thus prepared is diluted with water, and
filtered through paper, and the filtered so-
lution is tested for alumina by the re-agents
cited above. If alumina be contained in solid
or pasty organic substances, these must like-
wise be destroyed by exposure to a red-heat,
and the residue be treated in the manner just
described. Alumina is much more difficult
of solution in acids after ignition than before.

The identity of alumina or pipe-clay can
be demonstrated by the blowpipe as follows :—
heat a small portion of the clay on charcoal
before the blowpipe, then moisten it with a
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SODA.

dition of a little alcohol to the solution. When
an organic substance of a pasty or solid con-
sistence is to be tested for potash, it can be
macerated in water, or in diluted muriatic or
nitric acid; but if the quantity of the sub-
stance be not considerable, it is best to char it
in a Hessian crucible at a moderate heat, and
to treat the charred mass with water or
muriatic acid. The presence of potash can
then be detected in the filtered solution, by
applying the re-agents which have been
cited above.

When an organic solution which contains
nitrate of potash is evaporated to dryness, and
the dry mass is thrown into a red-hot crucible,
or upon red-hot coals, it deflagrates or makes
an explosion, accompanied by the production
of a great number of sparks of fire,

SODA.

This aleali, or its metallic basis sodwum, 1s a
constituent of common table salt, and there-
fore is a substance with which we often come
into contact. Carbonate of soda is used in
the washing of clothes, in the adulteration of
wine and beer, and in many other cases where
carbonate of potash is often employed. Sul-
phate of soda is in common use as a purgative.
Caustic seda is poisonous, and so are all its
compounds if taken in large quantities and in
a concentrated state.

If salt of soda is present in a solution which
contains no organic substances, the soda may
be easily detected as follows :—Evaporate the












SULPHURIC ACID. 55

animal substances, it often happens that a
portiﬂn of the sulphuric acid escapes pre-
cipitation by the solution of chloride of
barium. This is the case, for example, when
a mixture of sulphuric acid and alcohol is the
subject of experiment. But the quantity of
sulphuric acid which can be present in a liquid
without giving a slicht precipitate with a
solution of chloride of barium, must, under
any circumstances, be extremely small.

Many organic solutions, on being tested
with a solution of chloride of barium, produce
a precipitate which is very liable to be mis-
taken for sulphate of barytes. This pre-
cipitate is the malate of barytes, which is
often produced in such liquors as beer and
vinegar, upon the addition of chloride of
barium with a view to detect sulphuric acid.
The malate of barytes can be distinguished
from the sulphate of barytes by the following
experiments. Wash and dry it on the paper
filter ; heat it to redness in a crucible or clean
tobacco-pipe ; mix it after ignition with a
little water, and add a few drops of muriatic
acid to the mixture. If the solid matter dis-
solves, the premp]tate was malate of barytes ;
if it remains undissolved, it was sulphate of
barytes.

Detection of Sulphuric Acid in solid Or-
ganic Substances—When a piece of cloth
or any solid matter is suspected to contain
sulphurm acid, you must boil it for a few
minutes in a Florence flask with distilled
water, then filter the solution and apply the
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several other classes of salts which deflagrate
under the same circumstances. Mix it in a
glass tube with copper-filings and add a little
sulphuric acid. If a nitrate is present, the
mixture disengages an orange-yellow vapour.
If sulphuric acid, without copper filings is
added, a colourless acid vapour 1s disengaged ;
this produces white clouds when a glass rod
moistened with ammonia is held over the
mixture.

To determine whether a Solution contains
Nitric Acid or Nitrates.—Add to the solution,
a bit of gold-leaf, and a little muriatic acid.
The gold dissolves if nitrates are present, but
not otherwise.—The blue liquor prﬂduced by
dissolving indigo insulphuricacid is depl ived of
colour when boiled with solutions of nitrates.
The mixture should be acid and of a pale
blue. Many other salts besides nitrates have
the same effect. The boiling may be effected
in a small glass tube over a candle.—Add to
the solution, a small quantity of sulphuric
acid, and then a clean crystal of green copperas
(pmtusulphate of iron). Warm the mixture.
If a nitrate is present, the liquid near the
crystals acquires a dark blackish brown
culuur In very dilute solutions, this colour
is scarcely perceptﬂ]le but when the nitrate
is present in large quantity, the colour tinges
the whole solution.

Solid organic substances suspected to con-
tain nitric acid must be macerated in cold
water. It is dangerous to apply heat, be-
cause a prolonged digestion in company with
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by the methods given above.—3. Filter the
organic solution; if it is alcaline, neu-
tralise it with sulphurm acid ; pour it into a
retort, to which join a receiver with such
accuracy as to fit air-tight; then apply a
gentle heat to the retort and distil over one-
eighth part of the liquid contained in it. Let
the whole cool : the liquid in the receiver will
consist of water and prussic acid. The latter
may be detected by means of the solutions of
nitrate of silver and of mixed sulphates of iron,
as described in a preceding paragraph.

The production of the Prussian-blue preci-
pitate with the mixed sulphates of iron, and
of the crimson-coloured flame by burning the
gas disengaged from the ignited cyanuret of
silver, are the tests least liable to ambiguity.

A few remarks relating to the substances
which contain prussic acid may not be out of
place here.

The Bitter Almond.—Its essential oil is an
extremely powerful poison. A single drop of
it killed a cat in five minutes. The bitter
almond is used by confectioners for flavouring
puddings, sweetmeats and liqueurs. Accidents
occasionally happen among children at Paris,
from their eating too freely of macaroons,
which are flavoured with the bitter almond.
This vegetable often produces in man a state
resembling intoxication, and sometimes an
eruption like nettle-rash; it has been often
the cause of death.

T'he Cherry-Laurel, or Prunus Lauro-cera-
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OPIUM. 67

and numerous other preparations of frequent
employment in medicine. < It is,” says Dr.
Christison, ““ a poison of the greatest import-
ance to the medical jurist, since there isscarcely
any other whose effects come more frequently
under his cognizance. It is the poison which
is most generally resorted to by the timid to
accomplish self-destruction, for which purpose
it 1s peculiarly well adapted on account of the
gentleness of its operation. It has also been
often the source of fatal accidents, which
naturally arise from its extensive employment
in medicine. It has likewise been long very
improperly employed to create amusement.
And in recent times it has been made use of
to commit murder or to induce stupor previous
to the commission of robbery.”

Instructions for the Detection of Opium in
vegetable and anmimal Mixtures.—Cut or
pound the solid matters into pulp, add water
if there is not a large quantity of liquid
already present; acidulate the mixture with
acetic acid ; stir up the mixture ; let it settle a
few minutes ; filter it, and evaporate the clear
liquor bya gentle heat till it forms a moderately
thick extract. Mix this with strong alcohol,
break down any lumps which may be produced,
boil the mixture, let it cool, and filter it.
Evaporate the clear liquor till it forms a thin
syrup, dilute it with water, and again filter it.
Add to the clear liquor a solution of subacetate
of lead, as long as it produces a precipitate.
Let the whole settle, filter the precipitate and
wash it. The process now divides into two.
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ACETIC ACID. 73

barium, which, if free sulphuric acid is pre-
sent, instantly produces a dense white pre-
cipitate ; whereas no precipitate is produced
if the vinegar is pure. The fact that the
resulting precipitate really contains sulphuric
acid is to be proved in the manner related at
page 53. Many authors prescribe the direct
addition of the solution of chloride of barium
to the adulterated vinegar ; but the formation
of sulphate of barytes does not in that case
unequivocally prove the existence of free sul-
phuric acid in the vinegar operated upon; for
many species of vinegar contain the sulphates
of lime and potash as natural constituents; in
small quantity it is true, but yet in suflicient
quantity to produce a precipitate with a solu-
tion of chloride of barium. Censequently it
is better and safer to follow the process
described above, in which nothing is left to be
guessed at. The adulteration of vinegar with
sulphurie acid is practised to a great extent.
1o detect Muriatic Acid. Add to the sus-
pected vinegar a solution of sulphate of silver.
If a white curdy precipitate is formed, allow
it to settle, decant the solution, and divide the
precipitate into two portions. To one of these,
add nitric acid, to the other, add ammonia.
If the precipitate dissolves in ammonia but
not in nitric acid, the experiment demonstrates
the presence of muriatic acid in the vinegar.
But since vinegar is apt to contain muriates or
chlorides as natural constituents, it is neces-
sary to determine by a separate experiment,
whether the vinegar contains free muriatic
i
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in little test tubes When you think you have
discovered lead, copper, or 1rﬂn, you can for
security sake, submit the vinegar to any of
the other tests for these metals, which I have
described in Part I.

AvconorL.—Pure alecohol is a transparent
colourless liquid, the specific gravity of which
is to that of water as 79 i1s to 1800. It boils at
the temperature of 173 deg. Fahr. It pos-
sesses a hot sharp taste and a peculiar strong
and agreeable vinous odeur, which ought never
to be empyrenmatic. To examine the odour
of alcohol, a few drops of it should be rubbed
between the hands and allowed to evaporate.
It very often happens that alcohol possesses a
foreign odour, arising from other velatile
liquids prepared at the same time in the same
laboratory, or to the fact that the still in which
the alcohol was prepared, possessed a foreign
odour. Sometimes” alcohol is rectified over
animal charcoal instead of vegetable charceal,
‘burnt bones being improperly. employed for
‘this purpose ; and occasionally alcohol acquires
-an ill smell from being kept in bottles secured
by corks and pieces of | bladdi—:er This gives it
the odour of anatomical preparations. It
ought always to be preserved in bottles with
sround-glass stoppers.

Good alcohol volatilises without residue, and
when inflamed, burns away without residue
and without smoke. The more concentrated
it is, the brighter the flame it produces: the
- bluer the flame appears, the more water it
‘contains. When diluted with water and
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ing away the alcohol and water, when the
solid impurity remains behind.

Expressing the specific gravity of water by
100, and that of pure alcohol by 79, the
specific gravity of a mixture of the two liquids
must be expressed by some intermediate
number, and this number must approach 100
or 79, just as water or aleohol forms the pre-
ponderating ingredient in the mixture. When
you want to know the value of a particular
sample of spirits of wine, the problem to be
solved is, what is the proportion of alcohol
which the spirits of wine contains? This
problem is solved by means of an instrument
called the Ahydrometer. 'This instrument con-
sists of a bulb and tube of glass, the latter of
which is furnished with a longitudinal scale.
The hydrometer sinks deepest in the liguor
which contains the most alecohol, and the
strength of the liquor is denoted by the scale.
The latter can be made to indicate, either the
specific gravity of the liquor, or its per cent-
age of alcohol. The hydrometers sold by the
instrument-makers are accompanied with
directions for using them.

AvoeEs.—Though all the better kinds of
aloes bear the name of Socotrine, the fact is
that the greater part are imported from Bom-
bay. The best kind is an extract of the spiked
aloe. This has a brilliant reddish brown
colour, is very translucent at the edges, has a
smooth conchoidal fracture, an aromatic agree-
able odour, and an intensely bitter and nause-
ous taste. It affords a golden yellow powder.
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The alum which is commonly met with is a
sulphate of alumina and potash ; other varie-
ties occasionally appear in the market, in
which the potash is replaced by soda or am-
monia. These three sorts of alum may be
distinguished as follows:—Expose a small
portion to the flame of the blowpipe, and let
it be done at night and when no other light is
present besides that of the blowpipe lamp,
which should be nearly extinguished by the
mouth of the blowpipe. Soda alum preduces
a rich yellow flame, potash alum a weak
violet flame, ammonia alum a transient green
flame and an odour of ammonia.

AmBER—Is sometimes mixed with various
resins, and especially with fragments of copal,
which are detected by their difference of
fracture and colour, and by not exhaling the
peculiar odour which amber does when put
upon a hot iron.

Amnonia.—It should be a perfectly colour-
less liguid. When concentrated, its spetific
gravity should be 0-9. It must have a pure
ammoniacal odour, and must volatilise with-
out residue. It must not become troubled
when mixed with alcohol, or with lime water,
otherwise it contains carbonate of ammonia.
Neither must it for the same reason become
troubled when tested with a solution of chlo-
ride of barium ; this is the prime test for car-
bonate of ammonia. Care is to be taken to
observe the action of the test on its first ad-
dition, for after the mixture has been exposed
to the air for a few minutes, a troubling
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colour, it indicates the presence of charcoal or
empyreumatic oil. Such sal-ammoniac is very
good for soldering and tinning, but not fit to
be employed in medicine or chemistry.

When sal-ammoniac leaves a non-volatile
residue, it may contain sulphate of soda or
chloride of sodium. These substances -are
often found in unpurified sal-ammoniac to the
amount of ten per cent.

When sal-ammoniac contains much ﬂulphate
of ammeonia, it fuses and sputters before it
sublimes ; whereas it otherwise sublimes with-
out fusing. When sal-ammoniac sublimes
without residue, but gives a precipitate when
its solution is tested with a solution of chlo-
ride of barium, it contains sulphate of am-
monia ; but when it leaves a non-volatile re-
sidue, the precipitate indicates sulphate of

soda or sulphate of magnesm

"~ ANcHOVY §
by pounding anchovies to a pul The mass
is often coloured by the addition of Venetian
red, and as Venetian red is frequently adul-
terated with red lead, it follows that anchovy
sauce must occasionally be rendered poisonous
by lead. You may detect the presence of this
metal by following the general process for the
detection of lead, described at p. 11.

AHGUSTURA.—T]]ETE are two sorts of an-
gustura bark. The frue angustura is a useful
medicine, the jfalse angustura is a violent
poison. . The two sorts are sometimes found
in commerce, mixed together.—l. When a

drop of nitric acid is placed on the inner sur-
I
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boiled in spirits of turpentine it must not give
it an orange-yellow colour, and afford erystals
of sulphur on cooling, otherwise it contains
golden sulphuret.

Axtivony, Chloride of. Butter of Anti-
mony —It forms a thick liquid like oil, which
has a pale colour, and gives a white precipi-
tate when mixed with water. The solution
must be tested, by the processes detailed above,
. for lead, iron, arsenic, &c.

AnTIMONY and Porasu, ZTartrale of.
Tartar Emetic.—The impurities most fre-
quently found in tartar emetic are tartrate of
lime, tartrate of iron, tartrate of potash and
supertartrate of potash. The latter is parti-
cularly liable to be contained in the tartar
emetic which is manufactured according to
the process recommended by Mr. Phillips.—
Good tartar emetic forms extremely white
tetrahedral and octahedral crystals, which on
being pulverised, produce a perfectly white
powder. The crystals are transparent at first,
but they soon eflloresce and become opaque.
It is best to preserve tartar emetic in the state
of powder, to prevent the loss of weight from
the escape of water of crystalisation, and to
insure uniformity of strength in the doses.

Tartar emetic must dissolve without residue
in fifteen parts of cold water. Or if heat is
applied to facilitate the solution, the dissolved
salt must not erystalise in needles as the liquor
cools, otherwise it contains tartrate of lime.

If any insoluble matter remains when fifteen
parts of water are employed, it consists of
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tric acid, otherwise it contains sulphuric acid.
When tested with liquid sulphuretted hydrogen
or hydrosulphuret of ammonia, it must give a
pure orange-coloured and never any black
precipitate. When tartar emetic dissolves in
less than fifteen parts of water, it contains
neutral tartrate of potash.

AnTiMONIAL WiNE.—It should be recently
prepared, because all solutions of tartar emetic
are very liable to undergo spontaneous decom-
position. It ought to be clear and without
deposit. If it has experienced decomposition,
1t will contain no antimony, the absence of
which may be proved by the process described
at p. 14.

ArrRow-Roor.—This substance is white,
tasteless, and soft to the touch; it has the
appearance of extremely fine grains. It is
frequently adulterated with wheat starch and
potatoe starch.

Discrimination. Arrow-root is not sowhite
as the two other kinds of starch, but its grains
are much finer, and when examined by a mag-
nifying glass, appear pearly and very brilliant.
Moreover, true arrow-root always contains a
great number of little clots, which are formed
by the aggregation of the minuter grains of
arrow-root during the operation of drying.
These clots crumble with ease when bruised
with the fingers. Finally, the jelly which
arrow-root produces with water has no
cdour, while the jellies which are formed by
starch and potatoe-starch are characterised
by an odour at once powerful and peculiar.
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ous and criminal.—7obacco. The poisonous
effects of this plant are frequently witnessed
in young men while making their first efforts
to acquire the vulgar and “absurd practice of
smoking. The symptoms are acceleration of
the pulse, transient excitement, sudden gid-
diness, fainting, great sickness, accompanied
by a weak quivering pulse, and some degree
of somnolency is not uncommon. A young
man who smoked two pipes for his first
debauch, was seized with nausea, vomiting,
fainting, then stupor, stertorous breathmg
general spasms, and insensible pupil. This
continued for two days, after which ‘he
recovered. A man was killed by smoking
seventeen pipes of tobacco at a sitting, and
another by smoking eighteen pipes. Many
accidents have been occasioned by the appli-
cation of tobacco to external sores and by
employing it in injections; and Orfila states
that Santeuil was poisoned by tobacco mixed
with his wine.—Bohemian Rosemary is said
to produce a quick and raving intoxication,
or temporary madness.—Henbane. In small
doses, the preparations of this plant generally
induce pleasant sleep, but in some subjects
occasion headache, delirium, nausea, vomiting
and feverishness.—Two soldiers who ate large
quantities of the young shoots dressed with
olive oil, became giddy and stupid, lost their
speech, and had a dull haggard look ; the eyes
were excessively dllated but msemlb]e, the
_ pulse small, the breathing difficult, the jaw
* locked and the mouth distorted by a sar dﬂmc
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various qualities, and particularly by a brown-
ness of colour and by a peculiar burnt or
empyreumatic taste. These were produced
originally by brewing it from brown malt
instead of from pale malt. But as a larger
quantity of wort of a given strength can be
produced from pale malt than from brown, the
former was first partially and then entirely
substituted for the latter. DBut as this change
produced porter which was deficient both
in colour and flavour, extraneous substances
were employed to remedy the diseases in-
duced in the porter by this close attention
to economy. The substances thus employed
were those marked in the table from No. 20
to 23. The whole of these except the last are
prohibited by acts of parliament; but they
have nevertheless been long and very generally
employed in spite of such prohibition. None
of these colouring matters are, perhaps, injuri-
ous to health; but it has been stated that
porter which has been coloured by burnt (or
patent) malt is very liable to spoil, on account
of the fermentation produced by the gum-like
matter of which the patent malt is constituted.
Where good brown malt is employed in brew-
ing, colouring matter of any kind is unneces-
sary; but where colouring matter is necessar
to be added, burnt sugar is probably the best
substance which can be employed. The addi-
tion of sugar to beer is, however, liable to
punishment. \

Remedies for want of Billerness.— Wort of
malt is boiled with hops, partly that it may
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istic of old beer. It is the easiest thing in
the world to manage this cheat; for the
conjuror has nothing more to do than to mix
with the new beer a very small portion of
sulphuric acid. This liquid effects as great a
change of taste in beer in five minutes, as
time is capable of effecting in five years.
Remedy for want of Astringency.—When
strong beer has been diluted with water or
small beer, or when beer has been brewed
from an insufficient quantity of malt and
hops, it is weak, flat, and insipid, and desti-
tute of that strength, fullness, and roughness
of taste which characterises genuine strong
beer. The disease of insipidity is that which
attacks strong beer most frequently ; because,
of all the substances which are employed
in the adulteration of this beverage, none
are added to it, either generally or in such
large doses, as water and small beer; and
these liquids reduce the strength of the beer
exactly in the ratio of the dilution. Hence
it is of the greatest importance to the knavish
publican, to be able to doctor the beer for in-
sipidity, in such a manner as to screen it at
least from immediate discovery. The remedy
consists, partly in the addition of the hot,
pungent, bitter, and stupifying drugs, de-
scribed in the preceding paragraphs, and
partly in the addition of a solution of the
ferruginous salt called green vitriol or sul-
phate of iron. The powerful styptic taste of
this substance is well adapted to give an
artificial astringency to weak and watery
L
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very compact texture, are incapable of acting
on the acetic and malic acids of the stale beer
with any considerable degree of energy. But
the compounds, Nos. 42 to 45, which contain
carbonic acid alone, are readily decomposable
by the acids of the beer, which combine and
form peculiar compounds with the lime,
potash, or soda, and set the carbonic acid
at liberty. Thus, with the same facility that
new beer is converted into old, can old beer
be converted into new; and the operations
of time, both prospective and retrospective,
are set at naught by the accomplished chemists
who act the wonder-working part of doctors of
beer. But the mildness of stale beer, like
the staleness of mild beer, is not without its
disadvantages. The beer which has been
rendered palatable by the addition of alcalies,
is unfortunately very liable to spoil. It soon
loses itsvinous taste—becomes vapid—assumes
a muddy-gray colour—and then a taste so
exceedingly disagreeable and so uncommonly
obstinate, that the utmost art of the doctor is
fairly unable to put the beer into a condition
fit to be converted into money.

When a barrel of home-brewed accidentally
turns sour, it can be rendered drinkable by
the addition of a very small quantity of
pounded carbonate of soda. The drug should
not be added to the beer in the barrel, but
only to a glass or a jugful at a time. This is
a species of adulteration which many families
may be inclined to resort to, after their ale-
cellars have been visited by a sub-division of
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to which the previons addition of treacle has
communicated a certain degree of spissitude.
Though good porter certainly froths well, yet
the presence of a frothy head is no proof of the
presence of good porter. The people of London
too often overlook this consideration, in their
unbounded love of the caulifiower head.

For the convenience of the brewers and
publicans who are addicted to doctoring of
beer, a variety of the drugs alluded to in the
preceding pages are made up into compound
mixtures and sold in a state fit for immediate
use. This is done to render the employment
of them less liable to detection. Some of
these compounds bear the following names.
Multum. Extract of quassia and liquorice.
Hard multum, or black extract. Extract of
the poisonous berry named coculus indicus.
Bittern. Extract of coculus indicus with
extract of quassia, Spanish liquorice and cal-
cined sulphate of iron. Butter balls. Powder
of gentian root, two parts, extract of gentian
one part, treacle in sufficient quantity to form
the mass into balls. Essentia bina, or colour-
ing. Sugar boiled down till it has acquired a
black colour and an empyreumatic flavour.
Beer heading. Sulphate of iron, alum and salt.

Instructions for the Detection of Adulterants
in Beer—The presence of orGANIC adulte-
rants in beer is in most cases incapable of
chemical demonstration. There are no tests
in present use by which the sugar of liquorice
or of molasses, can be distinguished from the

19
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of beer is due to the presence of pure malt
epirit, or to the admixture of pungent and
intoxicating drugs. As for the detection of
nux vomica and other adulterants, when pre-
sent in poisonous doses, I shall content myself
with requesting the reader to seek for pro-
cesses 1n the < T'reatise on Poisons,” which has
been published by Dr. CHRisTIsON. It is
desirable that the Excise, or the great
London brewers (who are said to be free from
the sin of doctoring) would PAY some respect-
able chemist to make a series of experiments
respecting the best means of detecting the pre-
sence of organic adulterants in beer. The
subject is one of great public importance ; yet
for all that, no chemist whose time is of any
value, will ever undertake the inquiry unless
he is hired to do so; for as it would be neces-
sary to brew spurious beer and to manufacture
adulterated beer, and then to examine the
behaviour of these liquors towards a great
variety of chemical tests, the experiments
would occupy so much time, and be attended
with so much expense, that no person is ever
likely to make them for his individual gratifi-
cation. Nothing will tend to prevent the
adulteration of beer, except the consciousness
of being exposed to detection. So long as the
public are destitute of the means of detecting
organic adulterants, such substances will be
employed to the greatest possible extent by all
the brewers and publicans by whom adultera-
tion is practised ; while in proportion as che-
mical tests for the detection of organic bodies
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acid and produces a colourless solution, which,
if not contaminated by an excess of acid, gives
an abundant white precipitate when wmixed
with water. The filtered solution must give
no white preeipitate with sulphuric acid, other-
wise it contains lead ; nor must it be rendered
red by a solution of prussiate of potash, other-
wise it contains copper; nor blue, otherwise
it contains iron.

BismurHa, Subnitrate of. Pearl White—It
should be an extremely white and light pow-
der. When heated it should become yellow,
and retain a lemon-yellow colour after becom-
ing cold. It must dissolve entirely and with-
out the least effervescencein diluted nitric acid,
otherwise it contains carbonate of bismuth.
The clear solution must give no precipitate
with diluted sulphuric acid, otherwise it con-
tains lead. When this preparation is free
from carbonate of bismuth, it is not likely to
contain iron or copper; but when these metals
are present, they may be detected by the pro-
cess given under the head of “ Bismuth.”

BreacuniNg LiQuors.—The chlorides of
potash and of soda in solution, which are now
commonly sold as bleaching agents and disin-
fectants, are tested as to their bleaching power
by the method alluded to in the following
article.

BreacHiNG PowpEeR. Chloride of Laime.
—The goodness of bleaching powder is esti-
mated by the bleaching power of the liquid
produced by its solution in water. A blue
liquor is prepared by dissolving indigo in
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ceeded in persuading their customers that none
but white bread was wholesome, and having
done this, the use of home-baked bread
which is always brown, must have necessarily
declined. It is probable that the prejudice
in favour of white bread was not established
without some difficulty, and it is certain that
the prejudice is now so deeply rooted that
it would require extraordinary power to over-
come it. But this is a thing which nobody
chooses to trouble himself about. The
Eenple of London insist upon having white
read, and all that the bakers think of is to
supply them with white bread. Now it is
true that white bread in a state of purity can
be produced by the employment of the very
best wheaten flour, but the very best wheaten
flour is always too dear to be employed by the
bakers of bread, and the various sorts of flour
which these gentlemen are in the habit of
employing, are not endowed with the property
of making bread of a white colour. The con-
sequence 18, that (ke bread has to be BLEACHED,
and the bakers are obliged to bleach it. This
1s the cause of the introduction of bleaching
materials into bread, the origin of a species of
adulteration which is as much chargeable on
the caprice of the public as on the cupidity of
the bakers. The bleaching of bread would
scarcely be practised, did not the prejudices
of the consumers render the practice almost

indispensable.
But though something may be said in
vindication of respectable bakers, by tghum no
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necessary to give two processes; one for the
detection of chalk and whitening, another for
the detection of bone ashes and plaster of
Paris.—1. Boil two ounces of the bread, cut
into thin slices, in half a pint of water mixed
with a little muriatic or nitric acid. Let the
boiling be effected in a Florence flask over a
lamp and continued for half an hour. Filter
and evaporate the solution in the manner de-
scribed (p. 126). If the solution is very acid,
make it alcaline by adding ammonia in slight
excess. Then pour into the mixture a solu-
tion of commercial superoxalate of potash.
This will produce a precipitate of oxalate of
lime. Warm the mixture, and when the pre-
cipitate has entirely subsided, filter the solu-
tion, bring the precipitate upon the paper
filter, wash it, dry it, and heat it to redness in
a metallic crucible or in a piece of platinum
foil. Dissolve the ignited substance in mu-
riatic acid, make the solution slightly alcaline
by adding liquid ammonia, and then test it
again with superoxalate of potash. If this
re-agent produces a precipitate which is easily
soluble in muriatic acid or nitric acid, but not
in vinegar or dilute acetic acid, it will then
be proved that the bread contains chalk or
some other compound of lime capable of being
dissolved by diluted muriatic acid.—2. When
bread is suspected to contain plaster of Paris
or sulphate of lime, the mass must be treated
by the process given (p.44), for the sepa-
ration of sulphate of barytes from organic
matters. The muriatic acid solution furnished
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CArmiNE.—The carmines of commerce dif-
fer considerably in value and are never iden-
tical in composition. Their relative value is
generally denoted by numbers. Most sorts
contain more or less free alumina, and many
contain vermilion, both of which substances
are added as make-weights. The surest me-
thod of detecting these adulterations is to
mix the carmine with liquid ammonia. This
alcali has the property of dissolving pure
carmine, but not of dissolving free alu-
mina or vermilion, which can therefore be
separated from the solution by filtration. The
lightest carmine is the best, so that the value
of various samples may be judged of by ascer-
taining the relative weights of equal mea-
sures. Sometimes, the adulterant in carmine
is red lead. This may be detected by digest-
ing the carmine in diluted nitric acid, and
testing the solution for lead (p. 8).

CasTor O1n.—It should be perfectly so-
luble in its bulk of alcohol of the specific
gravity of 0-820. If it forms a milky mixture,
or if any portion remain undissolved, you may
suspect it to be adulterated with some of the
more common fixed oils.

Carecnu.—This is the substance formerly
termed ferra Japonica. Two varieties are
imported from the East Indies ; one possesses
a reddish brown colour, a pulverulent form,
and an astringent sweetish taste; the other
has a resinous fracture, a brown colour, and a
more astringent and bitter flavour. Both

N
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is readily detected by the processes described
). O)-
; CIBDCDLATE.—ThiS alimentary preparation
is made of roasted Cacao nuts and sugar, fla-
voured with certain aromatic substances, such
as vanilla. The paste is often adulterated,
previous to its formation into cakes, by the
addition of ground rice and potatoe-starch.
These substances change its taste but little,
and when nicely incorporated, are not dis-
tinguishable by sight. When however such
chocolate is prepared with water, it grows
thick, exhales the odour of paste, and when
the liquor cools, congeals to a jelly. This
is not the case with good chocolate. Other
manufacturers of chocolate extract the butter
of Cacao from the pounded Cacao nuts, and
supply its place by veal suet, oil of sweet
almonds or even almonds in substance; but
chocolate prepared in this manner soon be-
comes rancid, so that the cheat is manifested
too speedily.—Just as the body of chocolate is
tampered with, so is its spirit or aromatic
part. Instead of vanilla, the manufacturer
employs storax calamite, gum benjamin, and
balsam of Tolu. These numerous substitu-
tions cannot be detected by chemical means ;
but persons habituated to the use of good
chocolate and who possess an exercised palate,
“can distinguish them with facility.—Good
chocolate in cakes has a clear reddish-brown
colour. When broken, the surface is smooth
and uniform and not full of asperities. It
melts readily in the mouth, with a sensation
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almost entirely, whereas cinnamon has a
hotter taste and produces a bitter dryness in
the mouth. When cassia is infused in spirits
of wine, it imparts a strong yellow colour to
it, whereas cinnamon produces a much fainter-
coloured solution. The quills of cinnamon
bark are generally much thinner and smoother
than those of cassia.

The genuine oil of cinnamon is exceedingly
hot, sweet and aromatic, but its flavour when
a little diluted is singularly rich and agreeable,
and very different from that of oil of cassia,
which 1s sometimes substituted for it and with
which it is occasionally adulterated. It sinks
in water.

Crtric Acip.—The citric acid of com-
merce is found in the state of transparent,
colourless crystals, which have a rhomboidal
form and are very easily soluble in water, threc
parts of which dissolve four parts of thecrystals.
It is liable to be adulterated with tariaric
acid ; and very often tartaric acid is substi-
stuted in bulk for citric acid. Large crystals
of oxalic acid also have been occasionally
found among the crystals of citric acid. To
detect the presence of oxalic or tartaric acid,
dissolve the suspected citric acid in water,
and add to the solution a saturated solution
of chloride of potassium or of acetate of pot-
ash. This will produce a crystaline precipi-
tate of superoxalate or supertartrate of pot-
ash, if oxalic or tartaric acid be present. The
solution of the suspected citric acid must be
made with a very small proportion of water
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sequently best preserved in a crystalised
state.

Croves.—Good cloves are large, heavy and
furnished with knobs or heads. They have a
brown colour, an acrid burning taste, and a
very penetrating but agreeable aromatic odour.
They are easily cut by the finger nail, and
exhibit traces of volatile oil where they are
cut.—Good cloves are often mixed with cloves
which have been deprived of their volatile oil
by distillation. The latter are lighter than
good cloves, shrivelled, and paler in colour ;
they give out no oil when compressed by the
nail. When good and bad cloves remain long
intermingled, the bad gradually absorb oil
from the good, in which case the cheat be-
comes difficult of detection.

CocHINEAL.—The substance known in
commerce by this name, is the dried body of
an insect. It exhibits a small irregular body,
generally convex on one side and slightly con-
cave on the other, about the eighth of an inch
in length and the twelfth of an inch in
breadth. Its surface is wrinkled, and marked
by distinct transversal lines. The principal
sorts are the black cochineal and the gray
cochineal. It is the latter sort which is sub-
ject to the arts of the sophisticator. The gray
cochineal is exposed to the steam of water
and then thaken with pounded talc or chalk
in a long narrow leathern bag; after which
it is sifted. The object of this operation is to
make it look silvery and weigh heavier. If
cochineal of this sort is macerated in warm
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and grind it yourself. Raw coffee should
have a greenish-yellow colour. It must not
be mouldy nor worm-eaten. The French roast
and grind their daily supply of coffee every
morning, and the consequence is that they are
never put to the disagreeable necessity of
swallowing the weak, vapid, muddy, and un-
wholesome liquor which the English mis-
nomer coffee. Roasted coffee rapidly loses its
most valuable properties, even when not
ground ; but it loses them with exceeding
rapidity if ground and then exposed to the
air. When the volatile oil of roasted coffee
has flown away, the solid residue or caput
mortwum is utterly unable to communicate to
hot water the smallest proportion of any use-
ful property. There is no nourishment in
coffee : it is valuable for its spirit alone ;
and this spirit, the French and all sensible
people, take particular care to preserve. But
of these important facts, the cooks and house-
wives of England are utterly ignorant, or
knowing, wilfully disregard them. There is
plenty of attention paid in this country to
roast beef, and plum puddings, to cow heels,
and calves’ heads; but in the preparation
of coffee, the English in general show them-
selves to be as destitute of ability, as if they
were newly-caught savages set to perform the
functions of cooking-animals for the first time.
I think it is much to be regretted that the art
of making good coffee is not more generally
valued and practised among us. If the stupid
ringleaders of the useless ¢ temperance so-
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should at any rate grind it. The grinding is
still less difficult to do than the roasting. A
day’s supply of coffee can be ground in a
minute. I have already told you, that ground
coffee loses its goodness with great rapidity,
and you may readily infer thence, that the
coffee which is kept ready-ground at the
grocers, is not good for much. But this is
not the only thing to be thought of. When
you buy coffee in the state of berries, you are
sure that you get coffee ; but when you buy
a brown powder from the grocer, how can you
satisfy yourself that the powder consists of
coffee ? Are you unaware that the following
substances have been substituted by various
grocers for coffee :—Pigeons’ beans, peas, nuts,
barley, rice, wheat, parsnips, carrots, horse-
chesnuts, acorns, and particularly rye, and
dandelion root—all as nicely dried, roasted,
and ground as if they were genuine coffee ?
None of these articles resemble real coffee
either in flavour or in exhilarating power. It
1s impossible, however, to distinguish sham
coffee from spoiled genuine coffee, when the
two are equally well grcund. You must buy
your coffee whole and grind it yourself, or you
must submit to be cheated. There is no alter-
native. Chemistry cannot help you ; for no
experiments bating tasting and smelling, can
distinguish good coffee from bad.

CorumBa Roor.—This is generally kept
in the shops in dried slices, which have a
thick yellow bark covered with an olive-
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tilled verdigris is frequently adulterated with
sulphate of copper, which can be detected in
the manner described above.

(¢) English Verdigris. A substance some-
times met with in commerce under the name
of English verdigris, is prepared by triturating
acetate of lead and sulphate of copper with a
certain proportion of chalk and water ; the
mixture is dried in cakes with a quantity of
grape stalks to give it a genuine appearance.
To analyse this substance, digest it in water,
separate the solution by filtration and examine
the insoluble matter for sulphate of lead (p. 9)
and sulphate of lime (p.45). The filtered
liquor may also be tested for sulphuric acid by
a solution of chloride of barium.— Verdigris is
an acetate of copper, and when pure, dissolves
in water without leaving any residue.

CraBs’ EyEs.—These concretionsareround,
convex on one side and concave on the other,
with a circular projecting edge; they are
white, smooth, very hard, inodorous and taste-
less; internally, they are formed of concentric
couches strongly united by animal mucilage.
Artificial crabs’ eyes are formed of burnt bones
and carbonate of lime, cemented by glue and
shaped by a mould. But these crabs’ eyes do
not exhibit internally the lamellar structure
of the true sort, and they are distinguished
by falling into pieces when put into boiling
water, and depositing a precipitate of salts of
lime, whereas true crabs’ eyes are not acted
upon by boeiling water.

CrEAM.—Cream, being an article in con-
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some other liquid. They are more liable to be
adulterated with impunity than any other
species of compounds, for which reason, no
person who can possibly avoid it should pur-
chase them ready prepared. Liquorice, gen-
tian, starch, and a variety of neutral sub-
stances are employed by certain druggists in
the preparation of electuaries of every descrip-
tion.

ExTrACTS.—An extractis the juice, or the
infusion or docoction of a plant, evaporated to
a thick pasty consistence. Extracts which
contain expensive substances are very liable
to be adulterated with extracts possessed of
no virtues. Frauds of this kind are difficult
of detection, for which reason every apothecary
ought to prepare his own extracts, and not
buy them ready prepared.

Frour.—When you are about to try the
quality of flour, proceed as follows :—Grasp a
handful, give it a sharp squeeze, and set the
lump on a table. If it holds together and
preserves the form of the cavity of the hand,
the flour is good ; but if the lump soon falls
down, the flour is adulterated. When the
adulterant is ground bones or plaster of Paris,
~ the lump of flour falls down immediately; but
when whiting or pipe-clay is present, the
lump keeps its form a little longer. The
presence of much bran is detected by the
colour and feel of the flour ; but in this case
also the grasped specimen soon crumbles.
Genuine flour retains the fine impressions of
the grains of the skin much longer than any
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the purity of such substances. The easiest
method is to compare each kind with a well-
chosen specimen of the genuine article; by
which the degree of adulteration or of altera-
tion in apparent qualities, will be best per-
ceived. In certain cases, it is advisable to
dissolve the suspected article in its proper
menstruum, when the deposition of an insolu-
ble substance, such as starch, evinces the
adulteration. This substance may also be
detected by means of iodine. (See p. 153.)
Balsam of Copaiva and Venice turpentine are
very often sophisticated with common turpen-
tine; the latter indeed, is sometimes substi-
tuted in bulk in the place of the former.
Balm of Gilead, balsam of Peru, and other
expensive balsams are extremely liable to
adulteration with turpentine or other cheap
substances.—The several species of the tur-
pentine genus are easily distinguishable from
one another when they are alone; but when
they are compounded with each other, or
mixed with bodies of a different nature, it is
very difficult to ascertain the exact degree of
their purity. Some judgment may be formed
from the peculiar odours of the different bal-
sams ; but the best method of examining them
1s to bring them into comparison with speci-
mens which are known to be good.

HarrsaorRN.—Shavings of hartshorn are
often adulterated with shavings of mutton-
bone. The latter are distinguished by their
greater degree of brittleness.

Hog’s Larp.—It should be white, granular,
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cipitates with the alcalies. It must not be-
come blue when mixed with an excess of am-
monia, otherwise it contains copper.

Iron, Red Oxide of —It must have a lively
red colour. If it is yellowish, it contains
hydrate.—It must dissolve entirely in muri-
atic acid otherwise it contains pounded brick,
and should produce a reddish brown solution.
This must give reddish brown precipitates with
the alcalies, without any tendency to green.
—Colcothar, or the residue of the preparation
of sulphuric acid from green vitriol, 1s red oxide
of iron in an impure state. It commonly con-
tains copper, tin, and a portion of basic sul-
phate of iron. It is unfit for medical use.

Iron, Sulphate of—The common sulphate
of iron, or green vitriol, of the shops, often
contains copper, the presence of which may be
detected by inserting a clean plate of iron into
its solution. (See p. 4.) After exposure to air,
it always contains a quantity of free oxide of
iron, known by an ochrous appearance. Pure
sulphate of iron has a bluish-green colour.
When it has something of an emerald colour,
it is impure. To determine with accuracy the
presence of copper or zinc in green vitriol,
proceed as follows :—Dissolve the salt in water
and boil it with a small quantity of nitric acid
until it becomes clear, adding more nitric acid
if necessary. Precipitate the oxide of iron by
an excess of ammonia. If much copper is pre-
sent, the liquid will then be blue. Neutralise
the ammonia by sulphuric acid, and add a solu-
tion of yellow prussiate of potash. If this pro-
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it softens and tumefies, but then, instead of
preserving its form like true isinglass, it falls
into little lumps and presents the appearance
of curds and whey. Treated with boiling
water, it leaves a residue of about one-third
of its weight, and gives a liquor which does
not form a jelly; whereas good isinglass, treated
in the same manner, dissolves almost entirely,
and invariably produces a jelly. These cha-
racters, and particularly the salt taste, the
total absence of chatoyance, and the small size
and regularity of the leaves, are sufficient to
enable one to distinguish the false isinglass
with facility.

Factitious Isinglass in small strings.—A
great quantity of isinglass is found in com-
merce, in the form of small strings, of a quality
very much inferior to that of true isinglass.
This sort is probably prepared from other
membranes than those of the air-vessels of the
fish. It hasa dull gray colour, and a horny
appearance, and offers here and there traces of
that chatoyance which I have spoken of above.
Boiling water dissolves about the half of it,
producing a grayish troubled jelly, and leaving
a bulky, watery, elastic residue. If the de-
coction is made in a silver vessel, the silver is
turned black, from which it may probably be
inferred that this variety of isinglass has been
bleached by sulphurous acid. It is very pro-
bable that this substance is prepared from the
skin and other cartilaginous parts of the stur-
geon.. It bears not more than the fourth part

of the price of the best sort of isinglass. Hence
r3
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drogen. It must dissolve easily and com-
: pIetely in water or in alcohol, otherwise it con-
tains carbonate of lead. After the solution
has been precipitated by an excess of a solution
of sulphate of soda,and the precipitate has been
separated by filtration, the clear solution must
not become red when tested with a solution of
yellow prussiate of potash, otherwise the sugar
of lead contains copper

Solution of Subacetate of Lead.—This liquid
is best prepared by boiling litharge in a con-
centrated solution of sugar of lead, in a por-
celain capsule, for ten minutes, or until the
liquid is alcaline and renders turmeric paper
brown. Itshould then be filtered and preserved
in well-closed vessels. It must be a perfectly
colourless solution. When it is brown, it has
been prepared from the residuum of the dis-
tillation of vinegar, or by boiling litharge m
common vinegar. In either case it is unfit for
medical use. When the liquid appears green,
it contains copper, which may be detected by
first precipitating the lead by an excess of a
solution of carbonate of ammonia, and then
testing the filtered solution by a solution of
yellow prussiate of potash, which, if copper is
present, will produce a red precipitate.

Goulard Water. This liquid consists of the
above solution of subacetate of lead, mixed
with alcohol and diluted with distilled water,
which should be previously boiled to free it
from carbonic acid. Good goulard water is
quite transparent; when it is milky, it con-
tains carbonate of lead.
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will be green, through a paper filter, and
render it alcaline by the addition of ammonia.
A precipitate will appear, consisting of oxide
of chromium, &c. Filter the liquor once more,
and add to the filtered liquor a solution of
oxalate of ammonia, or of oxalic acid, taking
care that the liquor continues to be alcaline.
If this produces a white precipitate, it denotes
the presence of /ime.—Burn a portion of the
chromate by itself in a crucible. If it pro-
duces a smoke and gives out the odour of
burning vegetable matter, it denotes the pre-
sence of starch; or boil a portion of the
chromate in water, and test the liquor for starch
by means of preparations of iodine (p. 153.)
Leap, Protoxide of. Litharge.—This is
found in commerce in the form of small thin
transparent scales, which are commonly pro-
duced by the artificial oxidation of lead in the
treatment of argentiferous lead-ores. When
pure it is yellow, but its powder has a reddish
hue, and the litharge of commerce has often a
strong red colour, arising from the presence of
red lead or of iron. The best solvents for
litharge are the nitric and acetic acids. When
it does not entirely dissolve in these re-agents,
it is impure.—Litharge often contains copper
and lead, the presence of which metals can be
detected by the following process:—Dissolve
the litharge in pure nitric acid, filter the solu-
tion from the insoluble matter, if any, and
precipitate the lead by adding a solution of
sulphate of soda as long as it troubles the
liquor. Separate the precipitate by filtration,
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Lime.—Pure or caustic lime is prepared by
exposing carbonate of lime to a strong red-
heat. The purer the carbonate of lime em-
ployed, the purer is the resulting lime. Per-
fectly pure lime is obtained by igniting the
crystalised double spar of Iceland. For com-
mon purpeses, limestone is employed; but it
must not be such as contains alumina. It is
consequently improper to employ chalk, which
is generally impure; and the lime which is
prepared from oyster-shells is always con-
taminated by phosphates. When pure lime is
moistened with water, it becomes very hot,
smokes strongly, and falls to a fine powder.
With a little more water it forms hydrate of
lime. If the lime does not act in this manner
when treated with water, but retains its origi-
nal form, it either contains alumina or carbo-
nate of lime. The presence of the latter is
easily detected by the effervescence which is
produced when a little dilute muriatic acid
is added to the moistened lime,

Lycoropium.—It is sometimes mixed with
talc or with starch. Make a paste of the
lycopodium with water and mix it with a large
quantity of water; the lycopodium will swim
and the talc sink. Boil the lycopodium in
water, and test the liquor by tincture of iodine
or solution of iodide of potassium and nitric
acid. If a blue colour is produced, it indi-
cates the presence of starch.

MaenEsiA.—There are two species of
magnesia commonly employed in medicine.
The first is pure magnesia, usually termed
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same as those contained in carbonate of mag-
nesia ; directions for the examination of which
are given in the next paragraph.

(6) Carbonate of Magnesia—The mag-
nesia of commerce often contains carbonate of
lime. This is sometimes added fraudulently,
and sometimes arises from the dpreaence of
calcareous salts in the compounds employed
in the preparation of magnesia. This is the
case when the mother-waters of nitre or of
sea salt are made use of in this manufacture.
To detect the presence of lime in magnesia,
you must proceed as follows:—Dissolve the
magnesia in muriatic acid and filter the solu-
tion. (@) Evaporate a portion of the solu-
tion till it produces a thick mass, and expose
this mass on a clean platinum wire to the lame
of the blowpipe. If it produces a red flame,
it proves the presence of lime, for magnesia
does not produce a coloured flame before the
blowpipe. (6) Neutralise the acid solution
with ammonia, dilute it with water, and add
to it a solution of oxalate of ammonia or of
superoxalate of potash. If this produces a
white precipitate, it demonstrates the presence
of lime.

Magnesia should contain no soluble sub-
stances. Boil a portion of it for a quarter of
an hour in ten parts of water, and filter the
solution. The clear liquor should have no
taste, be without action on turmeric paper,
otherwise it contains alcali, and should give
 no precipitate with a solution of nitrate of

silver, otherwise it contains muriatic acid, or
Q3
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ash to sulphate of magnesia; because caustic
potash is seldom free from silicate of potash.
The presence of silica in either kind of mag-
nesia can be detected by proceeding as fol-
lows :—Dissolve a quantity of the suspected
magnesia in diluted muriatic acid and evapo-
rate the mixture without previous filtration
to dryness. Perform the operation in a
Wedgewood's-ware basin over a lamp or a
charcoal fire, and stir the mixture with a glass
rod when it gets thick. Keep the mass hot
till it forms a dry white powder. Let it
cool, thoroughly moisten it with strong muria-
tic acid, allow it to repose for half an hour
and then dilute it with water and filter it.
If any insoluble powder remains, it is silica.
Mae~gesia, Sulphate of. Epsom Salf.—
Sulphate of magnesia is found in commerce
in the state of small white transparent four-
sided crystals, which possess a saline bitter
taste. This salt is sometimes contaminated b
muriatic acid (which renders it liable to be-
come moist in the air) and by lime. But
these contaminations are now rare; for of
late years the manufacture of sulphate of
magnesia has been so much improved, that
what is found in respectable shops is generally
in a state of tolerable purity. A practice
formerly much in vogue in England, and still
existing in France, is the substitution of sul-
phate of soda for sulphate of magnesia. It is
no uncommon thing in Paris to meet with the
former salt under the name of Epsom Salt of
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the peroxide of manganese. In commerce it
is often mistaken for the latter substance,
because, when in a crystalised state, it pos-
sesses the same black colour; but it is much
inferior to the peroxide in value, being incom-
petent to produce either so much oxygen or
so much chlorine as the latter. The hydrate
of deutoxide is characterised by giving a
brown streak upon unglazed porcelain, while
the streak given by the peroxide is black. It
is also distinguished from the peroxide by
giving off water when heated over the spirit-
lamp in a little glass tube closed at one end.
Peroxide of manganese is often found in
commerce in the state of powder, and is then
generally adulterated with charcoal, car-
bonate of lime and other foreign substances,
articularly with peroxide of manganese which
as already been made use of in the arts and
of course is worthless. For this reason, pe-
roxide of manganese ought always to be pur-
chased in lumps. If the peroxide effervesces
when thrown into diluteg acids, 1t contains
carbonate of lime. If it divides into two
portions when merely shaken up with water,
the one portion sinking below the liquid and
the other rising to its surface, it contains
charcoal. In this case, the substance which
floats on the water must burn away before the
blowpipe and exhibit the other properties of
cha.rcoi—The following process detects the
presence of such manganese as may have been
already employedin the preparation of chlorine :
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acid, but soluble in muriatic acid, and gives
with the latter a solution which affords a
yellow precipitate when tested with hydro-
sulphuret of ammonia, the adulterant is tin.
Almost all mercury contains a small portion
of lead and tin.

MEercury, Red Oxide of. Red Precipitate.
—This compound is prepared by decomposing
nitrate of mercury by heat. When pure, it is
commonly crystaline, and then possesses a
brick-red colour; but when it is very finely
pulverised, it becomes yellowish. The red
precipitate of commerce is found in the form
of round, thin, flattened masses, or in irregular
morsels. These masses are composed of a mul-
titude of little micaceous scales, which adhere
with a very slight force. The scales are some-
times sufficiently large and brilliant to be
easily distinguished, and sometimes the morsels
have an earthy fracture, and exhibit the scales
very indistinctly. The latter sort is less
esteemed than the preceding; its earthy ap-
pearance is a fault arising from defects in the
mode of its preparation. The red precipitate
turns black when gently heated, but the red
colour returns as the heat is diminished. A
strong heat decomposes it into oxygen gas and
metallic mercury.—Adulterants: red pre-
cipitate often contains a little undecomposed
nitrate of mercury, a compound which is care-
fully to be avoided in certain cases where the
red precipitate is employed. The substances
which are fraudulently added to pulverised red
precipitate are red lead, peroxide of iron, brick-
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a portion of the calomel does not sublime, it is
adulterated.—2. Boil one part of calomel with
ten parts of distilled water and a very small
quantity of sal ammoniac. Filter the solution
through paper, and add a solution of carbonate
of potash to the clear liquor. If a white pre-
cipitate is produced, it proves the calomel to
contain corrosive sublimate.—3. Gently heat
one part of calomel with four parts of rectified
alecohol. Filter the solution, dilute it with
water, and add to it a solution of lime in water.
If a yellow precipitate is produced, it indicates
the presence of corrosive sublimate.—4. If
calomel appears gray instead of white, heat it in
a glass tube with nitric acid. If red fumes are
produced, the calomel contains metallicmercury
in a state of mixture.—Calomel should be kept
in glasses coated with black paper, because it
turns brown when exposed to too strong a
light. When pure it forms a perfectly white
crystaline mass, which becomes yellowish
when pulverised.

MEercuRry, Perchloride of. Corrosiwe Sub-
limate.—It is found in white crystaline masses,
which are joined together so as to assume a
more or less perfectly cubical form. It must
dissolve completely in from 16 to 20 parts of
water. Ifitleaves a white residue, it probably
contains calomel. The solution must be colour-
less. Corrosive sublimate must also dissolve
completely in alcohol. It must volatilise with-
out residue when heated, otherwise it contains
foreign substances. When moistened with a

solution of potash, it must turn yellow ; if it
AR O
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rises to the surface and forms a cake, the bulk
of which, compared with the bulk of the milk,
denotes the comparative goodness of the milk.
The lactometer tube should be graduated into
ten parts, and the two upper parts divided
each into ten others. It is then easy to ascer-
tain at a glance the per centage of cream con-
tained in any sample of milk submitted to
trial. For the sake of obtaining a standard,
it should be ascertained by direct experiments,
how many parts of cream are contained in 100
parts of genuine new milk.

The bluish colour and the thin appearance
produced in milk by dilution with water, are
sometimes hidden by the addition of flour and
yolk of eggs, which mnot only correct the
colour, but gwe more consistence to themixture.
The presence of the flour can be detected by
means of lodine, in the manner described in

the article on ¢ Cream” (p. 148).

- Another substance which is occasionally
employed to give a good colour to diluted
milk, i1s the cnlaurmg drug anatto. There
i1s no reason to imagine that the addition of
chalk to milk is much practised, because chalk
has the property of subsiding too rapidl
answer the intended purpose. I have in eed
frequently observed insoluble residues at the
bottom of milk-pots in which pennyworths
of milk had been taken from ambulating re-
tailers, but I never submitted these residues
to analysis.

The practice of putting milk into vessels of
lead to make it throw up cream with greater
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wise it contains chlorine or nitrous acid. When
supersaturated with barytes’ water, it should
give no white precipitate, otherwise 1t con-
tains sulphuric or sulphurous acid. If the
white precipitate, on being washed with water
and moistened with sulphurie acid, disengages
the odour of sulphurous acid, the muriatic acid
contains sulphurous acid.

Concentrated muriatic acid has a specific
gravity of 1-21. The muriatic acid of com-
merce has in general a specific gravity of 1-16
or 1-17. If heavier than this, it often contains
salts ; if lighter, it is diluted with water.

MusarooMs.—A great number of fungi
of a poisonous nature, bear a near resemblance
to the mild eatable mushroom, so that even
the best judges of them are liable to occasional
deception. The following description of the
true mushroom may be useful to those who
intend to gather or to purchase this vegetable.
The gills or under part of the cap are loose,
of a pinky-red, changing to a liver colour;
situated close to the stem but not united to
it ; very thick set, irregularly disposed, some
forked next the stem, some next the edge of
the cap, and some at both ends, in which case
the intermediate smaller gills are generally
excluded. The cap or pileus is externally
white, changing to brown when old, and be-
coming scurfy ; it is regularly convex, fleshy,
flatter when old, from two to four inches, but
sometimes even nine inches in diameter; it
liquifies as it decays; the flesh is white. The
stem is solid, white, cylindrical, from two to
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skimming off the oil from the liquor. Olive
oil is more employed than any other vegetable
oil, and being dear, is often adulterated.
That which is used for food is frequently
mixed with poppy oil, and that employed
for burning is mixed with rape oil. It is of
importance to be able to detect these adulte-
rations. The following process is grounded
on the fact that olive oil becomes solid when
mixed in certain proportions with acid pro-
tonitrate of mercury, while the oils expressed
from seeds do not exhibit the same phe-
nomenon. Six parts of mercury are dissolved
in seven and a half parts by weight of nitric
acid of the specific gravity of 1-35, without
the aid of heat. Two parts of this solution
are mixed with twelve parts of the oil which
is to be examined, in a glass tube which must
be frequently shaken. The mixture soon
thickens and by the following day, if the oil
be pure, becomes so hard that a glass rod can-
not be put into it without the application
of some degree of force. But if the oil con-
tains a tenth part of foreign oil, the paste
which is formed is not thick enough to present
any opposition to the dropping in of a glass
rod. The greater the adulteration, the thinner
the resulting mixture. The amount of foreign
oil contained in the olive oil is therefore
judged of by the quantity of oil which remains
liquid after the operation. The temperature
of 68 deg., is that at which the operation suc-
ceeds best; because at that degree of heat,

the oil and coagulum best separate.
s 3
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PaRrsLEY.—An umbelliferous plant of great
activity, which bears a near resemblance to
parsley, is Fool's parsley or Aithusa cynapium.
It has been the occasion of several fatal acci-
dents. Fool’s parsley is at once distinguished
from true parsley. by the leaves bemcr black
and glistening on the lower surface, and by the
nauseous odour they omit on being rubhed.

Parsnips.—See article ¢ Beer,” p. 103.—
Several fatal accidents have arisen from indi-
viduals mistaking the root of henbane (a deadly
poison) for that of parsnip, to which it bears a
considerable resemblance.

PeppPER.—Black Pepper is the fruit of a
creeping plant which grows in the East Indies.
It has the form of small blackish grains, which
have a corrugated surface, an aromatic odour,
and a hot, biting, irritating taste. They are
internally white. The powder powerfully
- excites coughing and sneezing. Pepper-corns
have been imitated by a great number of
artists. The artificial prnduct 1s a paste com-
posed of a small quantity of true pepper—dust
mixed with ground mustard-seed and various
other native piquant and biting plants; the
whole being made into a cohesive mass by
means of mucilage. In some cases, factitious
pepper has been found to contain oil-cakes
and common clay, combined with a portion of
inferior pepper, called in the trade P. D. or
pepper dust, or D. P. D. or dirt of pepper
dust ; these articles consisting either of spoiled
pepper or of the sweepings of the pepper
warehouses. The ingredients of the factitious
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specimens of this drug has detected sulphate
of lime, tallow, sugar, and sulphate of cinchona.

Sulphate of Lime. 'This substance remains
behind when the sulphate of quinine is calcined
in the open air. Stearine (tallow). Treat the
suspected sulphate of quinine with water
acidulated by sulphuric acid. This dissolves
the sulphate of quinine but not the stearine.
If the mixture is heated, the stearine swims
on the surface of the liquor, and forms little
transparent drops which become opaque when
the liquor cools. Powdered Sugar. Dissolve
the sulphate of quinine in water, mix the
solution with a suflicient quantity of a solu-
tion of carbonate of potash to precipitate the
whole of the quinine; filter the solution and
evaperate it to dryness. It contains the sugar
mixed with a small quantity of sulphate of
potash. The sugar may be separated from
this salt by means of alcohol. Sulphate of
Cinchona. Dissolve the sulphate of quinine in
hot water acidulated with sulphuric acid;
evaporate the liquor and permit the sulphate
of quinine to crystalise; then evaporate the
liquor again, to crystalise the remainder of
the sulphate of quinine. When no more
crystals can be obtained, neutralise the liquor
with carbonate of potash, gather the precipi-
tate on a filter, wash it with alcohol and evapo-
rate the alcohol employed in the washing.
If it furnishes erystals which have a bitter
taste, are insoluble in cold water, but soluble
in alcohol, the sulphate of quinine contains
sulphate of cinchona. .
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general custom to adulterate pickles with
copper. In many old cookery books, the cook
is plainly directed to make her pickles in a
copper pan, or to put halfpence among them,
that they mat:y acquire a fine green colour.
Copper was found by Dr. FALCONER in so
large a quantity in some pickled cucumbers,
bought at a great London grocer’s, that the
pickles had even the peculiar taste and smell
of copper. DRr. PercivarL analysed some
pickled camphire, the eating of two small
platefuls of which caused the death of a young
lady, and found it to be strongly impregnated
with copper. As pickles are a great article
of commerce, being sold in vast quantities to
merchants and seamen, and as their commereial
value is affected very considerably by their
appearance, there is a great temptation to
give to them their much-admired fresh and
lively green colour by the addition of copper,
notwithstanding the danger which attends the
eating of such pickles. It is fortunate, there-
fore, that the detection of copper in pickles
can be effected by processes which are ex-
tremely easy of performance. (See the article
on the “ Detection of Copper,” page 2.)
Porasa.—Caustic pntash, pure pﬂtash, or
hydrate of potash, ought to be quite free from
carbonic acid. It generally, however, contains
a small quantity of that acid, which may easily
be detected by adding lime water to a solution
of the potash, which immediately troubles it
if lime is present. If the solution effervesces
upon the addition of sulphuric acid, it contains
T 3
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with a solution of chloride of barium, other-
wise it contains sulphuric acid. It ought not
to have an empyreumatic odour, otherwise it
contains pyro-acetate of potash.

Porasn, Subcarbonate of. Crude Potash.—
The potash of commerce is in irregular lumps
of very variable colours, such as white, gray,
blue, green, and red. The principal sorts
come from America, Russia, Tuscany, and
Dantziec. It consists principally of subcar-
bonate of potash, mixed with sulphuret of
potassium, chloride of potassium, sulphate of
potash, silica, alumina, oxides of iron and man-
ganese, and other heterogeneous substances.
The value of a sample of potash depends upon
the quantity of the carbonate of potash which
it contains. The above-named impurities lessen
its value, but give it no injurious properties,
excepting the sulphate of potassium, which is
a very mischievous article in a bleach-tub.—
In the analysis of potash, the carbonate of
potash is decomposed by diluted sulphuric acid.
The strength of the test acid is ascertained by
previous experiments, and it being ascertained
how much of the test acid is necessary to
saturate a given weight of the impure potash,
the equivalent quantity of pure carbonate of
potash is readily ascertained by calculation.
I do not give the details of the operation,
because it would require too much space to do
justice to it.— Pearlash is a half-purified sub-
carbonate of potash. Though deprived of the
colouring matters, and of a variety of other
impurities which accompany crude potash, it
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flagrates like saltpetre. It dissolves com-
pletely in water. The solution must give no
precipitate with a solution of nitrate of silver,
otherwise it contains chloride of potassium ;
nor with a solution of chloride of barium,
otherwise it contains sulphate of potash.

If you wish to know whether the chlorate
of potash is sufficiently pure to make prome-
{heans, or chemical matches, mix two parts of
the salt in fine powder with one part of
pounded lump-sugar, and touch the mixture
with a drop of oil of vitrol. If it instantly
inflames, the salt is good enough for the
purpose.

Porasu, Chromate of —It forms rhomboidal
crystals without pyramids. Its colour is lemon
yellow ; its taste cold, bitter, and disagreeable ;
it is very soluble in water. It forms a double
salt with sulphate of potash, and produces
crystals, which sometimes contain only forty-
four per cent. of chromate of potash. These
crystals are sold for pure chromate of potash.
—Dissolve the suspected chromate in water,
add to the liquid a solution of nitrate of barytes
as long as it produces a precipitate, pour off
the supernatant solution, wash the precipitate
with water, and afterwards pour nitric acid
over it; this will disselve the chromate of
barytes, but leave the sulphate of barytes, if
any is present, undissolved. The latter may
then be still farther examined by the process
described at p. 44.

PorasH, Nitrate of. Nitre. Saltpetre.—
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in water, filter the solution, and add to it
a solution of chloride of barium. The pro-
duction of a white precipitate indicates the
presence of sulphuric acid. Detection of earthy
Substances—They remain undissolved when
the mnitre is put into water. They can be
separated by the filter, and dried and weighed
if required. If nitre contains soluble earthy
salts, its solution affords a precipitate with a
solution of carbonate of potash. Detfection of
Moisture—Weigh a little of the nitre in a
small capsule ; heat the capsule by placing it
on hot sand or otherwise, and then again weigh
it. If any loss of weight is observed, it arises
from loss of water. Detection of nitrate of
Soda.—As nitrate of soda burns very slowly,
it is injurious to nitre which is intended to be
employed in making gunpowder. Nitre which
contains nitrate of soda is liable to become
moist, because the latter salt is deliquescent.
If the suspected nitre is found to contain
sodium, but to be free from chlorine and sul-
phuric acid, the presence of nitrate of soda
may be inferred. As nitrate of soda is very
easily dissolved by water, it may be separated
from nitre by washing the latter in a ver

small quantity of water. The solution should
be evaporated to dryness, and tested for sodium,
chlorine, and sulphuric acid.—When the nitre
contains both chloride of sodium and nitrate of
soda, the presence of the latter is difficult of
determination. The deliquescence of the sub-
stance produced by washing the nitre is a sign
which serves to indicate its presence. Delec-
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taste than the Turkey; it breaks with a
smoother and more compact fracture, and
affords a powder of a redder shade. Alcohol
extracts four parts in ten ; the tincture is of
a much deeper colour and brownish ; it gives a
deeper red to litmus tincture, is rendered
slightly turbid by the addition of water, and
strikes a green not blackish olive, with sul-
phate of iron, which it also quickly and
copiously precipitates.—It is a common prac-
tice to sort the rhubarb after its importation.
The best pieces are picked out and cut into a
proper form, and being thus freed from all
worm-eaten or other depraved parts, are
sold for Turkey rhubarb. The next best
pieces are sold as Indian rhubarb, while the
worm-eaten, or other unsightly parts, are used
up in preparing tincture of rhubarb. A very
considerable profit is made by this manage-
ment. Rhubarb which has been kept some
time is subject to be attacked by insects. It
then becomes penetrated by a multitude of
little holes, which druggists are in the habit
of filling with a paste made of rhubarb powder
and mucilage; after which they roll the
mended pieces in the finest rhubarb powder
to give them a good colour and an appearance
of freshness.—It often happens that rhubarb
which appears good at the exterior is black
and moist inside. It is therefore necessary,
in purchasing rhubarb, to take none without
breaking and examining each lump.

< Rheum Raponticum.— A considerable quan-~
tity of this rhubarb is annually delivered to
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filtered from the precipitated sulphate of lead,
is mixed with ammonia; it i1s afterwards
supersaturated with nitric acid and tested with
a solution of prussiate of potash. If the
ammonia renders it blue and the prussiate
of potash produces a red precipitate, the pre-
sence of copper is demonstrated. Most sam-
ples of tin contain arsenic. To detect this
metal, the tin is dissolved in concentrated
muriatic acid, and the hydrogen gas which it
disengages is led into a solution of corrosive
sublimate. If it produces a white precipitate,
it indicates the presence of arsenic ; but if the
solution of corrosive sublimate remains un-
troubled, the tin is free from arsenic. The ar-
seniuretted hydrogen gas, disengaged during
the solution of arsenical tin in muriatic acid,
is recognised by its extremely fetid odour.
The operator should take care not to respire an
atmosphere contaminated by this gas; for it is
so extremely poisonous, that GEHLEN, the
German chemist, was killed by smelling it.
ToBacco.—Soak it in watkr, filter the
liquor through paper, evaporate it to a small
bulk, and test it for nitric acid (p. 56), and
potash (p. 50). These compounds are the in-
gredients of saltpetre, which is added to make
bad tobacco burnreadily. Boil the tobacco in
diluted nitric acid, and test the filtered solu-
tion for lead (p. 8), copper (p. 2), and anti-
mony (p. 14). Let the solution in water be
also tested for the sulphuric acid (p. 53), and
alumina (p. 48), which indicate the presence
of alum ; and for the chlorine (p. 58), and
Z
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fact that the water remains acid after having
been boiled, which it ought not to do. Cha-
lybeate waters are strengthened by the ad-
dition of sulphate of iron. This falsification
is detected by boiling the water, and then fil-
tering and testing it for iron. If the mineral
water is genuine, it will contain no iron after
having been boiled ; but if sulphate of iron is
present, it will be mdlcated by the tests.
Wax.— Yellow Wax. — Good and recent
yellow wax has a slicht odour of honey, is
insipid to the taste, and of a bright pale yel-
low colour. It is brittle, yet soft, can be
easily moulded between the fingers, is some-
what unctuous to the touch, but neither ad-
heres to the fingers, nor to the teeth when
chewed. Its texture is granular. In the
preparation of wax for sale, the honeycombs
of the bees, previously freed from honey, are
melted, at a gentle heat, with a small quan-
tity of water, and the melted wax is run into
moulds adapted to give it a certain form. As
the wax cools, it deposits a variety of impuri-
ties, which are cut from the bottom of the
cake by a knife. The mass of impurities is
called the foof. When you purchase wax,
you should break each cake, in order to as-
certain that it does not consist of a foot en-
cased in a thin shell of pure wax. The sub-
stances generally employed to adulterate wax
are resin, tallow, earth, peasemeal, potatoe-
starch, and a mixture of oil and litharge.
Eﬂrfk, or peasemeal, may be suspected when

the cake is very brittle and the colour inclines
24
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communicates to the wax. Another adulte-
rant added to white wax is spermaceti. The
mixture is more opaque and softer than pure
wax, and the surface of the cake exhibits a
peculiar mottled appearance. It is also more
easily fusible than pure wax.
Wine.—Although wines are the natural
product of the spirituous fermentation of the
grape, and are composed of the same ingre-
dients united in proportions which vary but
slightly, they nevertheless are endowed with
properties which differ considerably. These
differences are due, partly to the variations of
climate, soil, and season, and partly to the
mode and duration of the fermentation of the
grapes. Most generally, such differences in
the natural properties of wine are more easily
distinguished by the taste and odour than by
any chemical re-agents. Analysis, indeed,
can determine the relative proportions of alco-
hol and water, of sugar, tartar, and salts con-
tained in different kinds of wine, but still the
elements upon the presence or particular com-
binations of which the excellency of certain
wines depend, are precisely such as escape the
indication of chemical tests. Tasting, there-
fore, is the best and only general method of
determining the value and quality of wines.
The wilful adulteration of wine is practised
much less frequently than is commonly sup-
posed, but in all cases where it is practised, it
1s much easier to detect it by chemical tests
than by the taste. The adulteration of wine
is reduced to the addition of a small number
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been fully explained in the article on lead at
ke
5 Artificial Colouring of Wine—It is a
common opinion in different classes of society
that most red wines owe their colour to the
addition of foreign dyes; and the generality
of authors who have written upon wines, have
in no slight degree helped to support and
propagate this opinion by the citations they
have made of a multitude of colouring sub-
stances employed for this purpose. Logwood,
Brazil wood, red sanders, beet-root, and many
other substances, are stated to be in constant
use as colouring matters in every wine cellar.
But it is difficult to believe that wine-mer-
chants introduce into their cellars a multitude
of substances, the discovery of which would
not only compromise their reputation and for-
tune but expose them to correctional fines,
when the object of colouring light wines can
be easily and safely effected by a slight addi-
tion of some of the dark-coloured varieties
produced by the vineyards of Languedoc,
Roussillon and many other parts of the south.
That most gross adulterations of wine are
occasionally effected by ignorant and unprin-
cipled dealers, it would be in vain to deny;
but I do not believe that the practice of giving
a factitious colour to pale wines, otherwise
than by the addition of dark-coloured wines,
1s at all common; and even in those cases
where colouring substances are actually added
to wines, the probability is, not that they are
solutions of the woods above-mentioned, but
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sarily tend to throw additional uncertainty
over the results of one’s experiments.

Wines strengthened by Spirits—As the
persons who drink much wine generally reckon
1t so much the better in proportion as it con-
tains a greater quantity of alcohol, it is a
common practice to strengthen flat and poor
wines by the addition of brandy or spirits of
wine. Mixtures of this kind are often very
capital, being sometimes made sufliciently
strong to inflame when thrown in the fire.
When recently prepared, they may be detected
by good judges of wine, for the mixture is
destitute of that softness and richness of
taste which characterises natural wine. But
when the mixtures are old, their discrimina-
tion from genuine wine is next to impossible,
either by the taste or any other test.

Experimental Estimation of the Strength of
Wines.—It is not possible to determine the
proportion of alcohol contained in wines, by
means of the hydrometer. This instrument
affords trust-worthy indications only when
made to act in mixtures of pure spirit and
water. Foreign matters in solution impede
its action. (See pp. 79 and 152.) hen
plunged successively into different wines, it
ought to sink deepest in that which is the
most generous; and if all wines were equal in
composition and differed only in their per
centage of alcohol, the hydrometer would
afford very useful comparative results. But
the presence of sugar and salts in wine has
‘the effect of rendering the indications of the
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cipitate is blackish, and the acidulated solution
gives no precipitate with liquid sulphuretted
hydrogen, there is no doubt of the presence of
iron.—The neutral solution, on being tested
with a solution of yellow prussiate of potash,

must give a white or pale yellow precipitate.
If the precipitate has a reddish colour, it in-
dicates copper, if blue, iron.——When zinc con-
tains arsenic, the hydrogen gas which is dis-
engaged during its solution in acids, possesses
an extremely fetid odour, attrlbutable to the
presence of arseniuretted hydrogen. The smell
of this gas is poisonous.

Zixc, Oaide of. Flowers of Zinc.—It ought
to be perfectly white, should become lemon-
yellow when heated, and regain its whiteness
when it cools. Ifit is reddish-brown,1t contains
iron ; if yellow, cadnium.—It must dissolve
completely, and without effervescence, in
diluted sulphuric acid. If it effervesces, it
contains carbonate of zinc, or perhaps chalk
or white lead. If it leaves a residue, it con-
tains chalk or white lead. If the precipitate
turns black when mﬂistened into liquid sul-
phuretted hydrogen, it is probably lead if it
remains white it is lime. Sometimes, how-
ever, a little silica is dEpﬂSItEd during the
solution of oxide of zinc in acids. This may
be distinguished by employing nitric acid,
which dissolves the chalk and white lead, but
not the silica. The solution of oxide of zinc
may be tested for other impurities, like the
solution of metallie zine.

Oxide of zinc has sometimes been found to
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This represents a tube of thin glass, closed,
rounded and well annealed at one end, and
widened a little at the other, which is open.
The smallest tube of this kind should be one-
fourth of an inch in diameter and one inch and
a half long, and the largest about five inches
long and five-eighths of an inch in diameter.
Thisisthe kind whichis bestadapted tobe gene-
rally used as test tubes, though tubes of the
size of the above figure may be employed for
the same purpose. The following figure re-
presents a tube of the size of a quill, with
a bulb blown at one end, so as to constitute a
small matrass. Glasses of this kind may be
used when a substance is to be heated over a

lamp with a view to ascertain whether it con-
tains water, which, if present in the solid
matter, is sublimed and condensed on the
inner surface of the narrow part of the tube.
The next figure is a tube of the same descrip-

““ ART oF GLass-Browing,” which forms Vol. I.
of the ** PoLYTECHNIC L1BRARY.””
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till they acquire the consistence of soft dough,
and are then removed from the paper, and put
into the liquid in which it is intended to dis-
solve them. But when the precipitate is very
small in bulk, or sticks very closely to the
filter, or is much spread over the surface of
the paper, it is often advisable not to attempt
to separate it from the filter, but to expose it,
paper and all, to the action of the solvent. It
very seldom happens that the constituents of
the paper can do any mischief. When the
liquid has dissolved the precipitate, you filter
the solution through a new filter, and thus
separate the original filter from the solution
produced by the precipitate. Another me-
thod of separating a precipitate from a filter
is as follows:—You take the funnel which
contains the filter and precipitate, still in a
moist state, and fix it over the vessel which is
to contain the solution produced by dissolving
the precipitate. You then take the liquid
which is to be employed as the solvent, and
after making it boiling hot, if necessary, you
pour it over the precipitate in the funnel. In
passing through the filter it dissolves the pre-
cipitate, and separates it from the paper very
neatly. In this manner peroxide of irom,
which has been precipitated by ammonia,
may be dissolved by hot muriatic acid.

EvaroraTiON—When an aqueous solution
is exposed to heat, the water is converted into
steam, and the solid matter remains behind.
If you wish to obtain the solid contents of a
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above figure. This spoon should be stuck into
a tobacco-pipe handle, and should be provided
with a cover. The latter ought to have three
pegs below to keep it in its proper place on
the spoon, and a centre peg on the upper side
to serve for a handle. For certain experi-
ments, a silver spoon of this form is conve-
nient ; but though sucha spoon is much cheaper
than one formed of platinum, it is too fusible
and too easily acted upon by acids, to be
generally useful. The cosi of a platinum
spoon of this description is eight or ten
shillings.
An instrument more generally useful than
the platinum spoon, but at the same time
e - more expensive, is
Nt 2 the platinum crucible,
I which, with its plati-
num cover, is repre-
sented in the margin.
The cost of a vesseﬁ of
this size is about 2.
But those who wish to
make experiments on
qualitative  analysis
only, can have one
made smaller and
slichter for about 1.
I have indeed seen them without covers at
ten shillings, but they were too slight to wear
well., If any person wishes to %:ractise analy-
tical chemistry extensively, he cannot do
without a platinum crucible as large as the
above figure.
In many cases, where metallic crucibles are
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heated alone. But I refer you for detailed
instructions respecting the use of the blow-
pipe to “ 4 Practical Treatise on the Use of
the Blowpipe in Chemical and Mineral Ana-
lysis, by JouN GRIFFIN,” and to “ The Art
of Glass Blowing,” which forms Vol. I. of the
¢ Polytechnic Library.”

SurrorTs.—The flask (p. 281) and the
test tubes (p. 283) cannot stand alone ; they
must be retained in an upright position by
some mechanical assistance. A single test-
tube may be suppm*ted by being
placed in a glass with a flat
bottom, or by means of a large
perferated curk But as in
general, a great number of glass
tubes are employed in testing a
substance, it is proper to be
provided with a small frame, holding about
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lution which is liable to spontaneous decom-
position, until the moment when you are go-
ing to employ it. In general, your saline
solutions should be nearly concentrated, that
is to say, the water should contain nearly as
much of the salt as it is capable of dissolving.
If at any time you require a dilute solution,
for accurate neutralisation or other purpose,
you mix a little of the concentrated solution
with distilled water in a separate glass.

Your test-solutions must always be trans-
parent and free from deposit. In preparing
them, you put the salt and water into a glass,
and stir them until the water leaves a portion
of the salt undissolved. You then pour the
solution through a paper filter, and receive it
in a bottle which must be previously placed
below the neck of the funnel.

Many crystalised salts can be partially freed
from their impurities, by re-crystalisation.
You dissolve the crystals in distilled water,
filter the solution through paper, and evapo-
rate it in a Wedgewood’s-ware basin, placed
over a lamp or furnace, until its surface ex-
hibits a species of film. You then set the so-
lution aside on a cushion to crystalise, and
when it is cold, you separate the crystals from
the mother-liquor, which, if small in quantity
and not very valuable, is thrown away, but if
of considerable bulk, is again evaporated
and set aside to produce a second crop of
crystals.

When you want to pour a drop or two of a
liquid from a bottle, draw a wet line with the














































































