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314 PERCHLORIDE OF IRON.

and boiling tranquilly, suddenly undergoes a somewhat violent
reaction, accompanied by a copious evolution of nitrie oxyde,
after which the whole liquor at once resumes its former quiet
boiling; it has then become of a deep reddish brown colour,
and the whole of the iron is found to be peroxydised, or at
least after boiling for a while. The production of the blackish-
brown colour above alluded to, is due to a peculiar combination
of protoxyde of iron with binoxyde of nitrogen, thus:—

9FeCl + NO,=38Fe,Cl, + (3Fe0)NO,,

When the whole of the iron is peroxydised, add a slight excess
of ammonia to the acid liquor whilst hot; collect the red
precipitate, which is peroxyde of iron, on a filter, and wash it
thoroughly thereon with hot water. Heat now another portion
of diluted hydrochloric acid as above said, and gradually add
thereto as much of the well washed peroxyde of iron just
alluded to as is sufficient to saturate completely the acid,
which is known to be the case when the last portions of
peroxyde added refuse to dissolve even by continued boiling.
It is important that the solution of perchloride of iron should
not contain an excess of acid; this is easily ascertained by
filtering the above solution so as to separate the undissolved
peroxyde, and testing the clear filtrate by pouring into it a
single drop of dilute ammonia; if the small reddish brown
precipitate thus produced is not redissolved by shaking the
liquor, the solution is all right, if on the contrary the slight
precipitate at first produced is redissolved, it is a sign that
there is an excess of acid present, and therefore more per-
oxyde of iron must be boiled with it. "When the solution is in
a fit condition it is filtered, and the clear brownish yellow
filtrate is kept for use.

Perchloride of iron is used principally as a test for phosphoric
acid (see Phosphoric Acid) when combined with alkaline earths,
and as a means of detecting succinic and benzoic acids, in
which it forms a voluminous reddish-brown precipitate of
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928 PLATINUM.

acid, until ruddy vapours of nitrous acid cease to be evolved.
The liquor after such a treatment deposits picric acid on
cooling. It may be purified by dissolving it in water and
recrystallising.

Picric acid, as a reagent, is used only for the detection, or
identification of potash, which it precipitates from its solutions
and from that of its salts in the form of a pale yellow crystal-
line powder. - If the quantity of potash is small it is best to
add alcohol, or to dissolve the salt of potash in that menstruum
before testing it, because the carbazotate or picrate of potash
is insoluble in it. It must be borne in mind that ammonia
and lithia produce also yellow precipitates with picric acid.

PLATINUM.
(Pt.)

Platinum is used in the state of wire of strips and of foil as
supports on which the substances to be examined before the
blowpipe are placed. The strip of platinum should be about
half-an-inch wide, and about two or three inches long; itis a
very convenient support for oxydising substances, in which case
the flame of the blowpipe is made to play under the strip of
platinum. Of course no substance in the metallic form, or
such as are reducible to the metallic state before the blowpipe,
should be treated’ upon the foil, because in such cases the
reduced metal will combine with the platinum, and probably
fuse or perforate it,

The platinum wire used in blowpipe operations should be
as thin as possible, yet not so thin as to bend under the in-
fluence of the heat, itis then to be turned at both ends thus—

{
— ol

and it is used by moistening either end and plunging it into
the substances to be employed with it, and the portion which






330 POTASH.

PLUMBIC ACID (PbO,.) (See BrRowN OxyDpE OF Lesp.)

POTASH.
(KO.)

Hydrate of potash (KO,HO) is white, of a somewhat crystal-
line texture, caustie, very alkaline, unetuous to the touch, and
evolves a peculiar odour (the odour of lees) when in contact
with organic substances. Potash dissolves or decomposes
most organic substances, and saponifies fats. It has a great
affinity for water, in which it dissolves with a disengagement
of heat. It deliquesces by exposure, and becomes gradually
converted into its carbonate. It dissolves alumina, silica, and
consequently attacks glass and porcelain vessels, wherefore its
solution should not be concentrated in vessels made of these
materials —capsules or basins of silver only should be used
for the purpose. It fuses at a heat below redness, and the
crucible or capsule used for fusing it must also be made of
silver, for a platinum vessel is attacked by potash, and in
fact, by all caustic alkalies in a state of fusion, Pure potash,
free from carbonate, is soluble in alechol.

To prepare caustic potash, dissolve 1 part of pure car-
bonate of potash in about 10 or 12 parts of water in an iron
vessel, heat to boiling, and while the solution is thus kept in
a boiling state, add a quantity of cream of caustic lime, by
small portions at a time, so as not to interrupt the ebullition
of the mass, until a small quantity of the liquid, previously
filtered, ceases to produce the slightest effervescence with
either nitric or muriatic acids. The quantity of lime required
1s in weight about that of the carbonate of potash employed.
When the carbonate of potash has been thus completely
decarbonated, the whole mass is left at rest for a few minutes,
and the supernatant liquid, previously filtered through a
piece of fine linen, is then evaporated in a clean iron vessel,






382 POTASH.

middle one is a solution of sulphate, of carbonate, and of
chloride of potassium; the upper layer is the alcoholic solution
of pure potash. The latter only should be carefully decanted,
or siphoned out, into a retort connected with a Liebig tube-
condenser, or into an ordinary still connected with its worm,
and about two-thirds of the alecohol is distilled out; the
remaining third is then transferred to a silver capsule,
rapidly evaporated therein, fused at a dark red heat, and cast
upon an iron plate, as before described.

Pure potash may also be obtained by treating crystallised
sulphate of potash by hydrate of barytes as follows:—Take
about 16 parts of crystallised hydrate of barytes, and dis-
solve them in boiling water, add now thereto a solution of
pure sulphate of potash (about 9 parts of K0,S0,), until
the hydrate of barytes is exactly decomposed, that is to say,
until on filtering a small portion of the liquor, acidifying it
with HCI and dividing it into two parts, it is found that it
1s not precipitated by adding solution of KO,S0, to the
one, nor solution of hydrate of barytes to the other. The
whole is then left at rest until the precipitate has completely
settled, and the clear superincumbent liquor, which is a
solution of pure potash, is kept for use in well-closed bottles,
or rapidly evaporated in a silver capsule as mentioned before.
The potash, prepared by this process, is preferable to any other .
for delicate researches, since it is of course completely free
from alumina and silica.

Pure solution of potash should be colourless. It is liable
to be contaminated by chloride of potassium, sulphate of
potash, and even nitrate of potash, phosphates of potash, silica,
alumina, lime, by carbonate of potash, and salts of lead.
These impurities are detected by supersaturating a portion of
the potash with pure nitric acid (if the potash is in the solid
state, it should of course be first dissolved in water), and
tested with nitrate of silver; if it produces a white curdy
precipitate immediately soluble in NH,, and reprecipitated by
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S44 PROTOSULPHATE OF IRON.

15, however, so easy, that the operator had perhaps better
make it himself. For this purpose he may filter the liquor
resulting from the action of sulphuric acid upon protosulphuret
of iron in the preparation of sulphuretted hydrogen, and the
filtrate will yield on evaporation very pure crystals of proto-
sulphate of iron,—or he may dissolve iron nails free from
rust, or pianoforte wire in dilute sulphuric acid, filter, and
evaporate the filtrate, which will yield the crystals on cooling,
The crystals should be drained, dried, and kept for use in a
well-closed bottle, in order to shelter them as much as
possible from the action of the air, for protosulphate of iron
has a great tendency to absorb oxygen, and it then becomes
partly converted into the persulphate of that oxyde. It is
on account of this property that it is frequently used as a
reducing agent, and therefore as a test for gold and nitric
acid. We have seen in effect that gold is reduced from its
solutions by protosulphate of iron in the state of a brown
precipitate, or only of a blue colour, according to the state of
dilution of the solution. We have seen also that when a
solution containing a nitrate is mixed with about half its
volume of concentrated sulphurie acid, if a crystal of proto-
sulphate of iron be dropped into the mixture, after it has
cooled, a dingy greenish-brown colour is observed round the
crystal, which colour is due to a solution of nitric oxyde in
that of the protosulphate of iron.

Protosulphate of iron is also used as a test for hydro-
cyanic and hydroferricyanic acids, and ferricyanides, in the
presence of which it forms a magnificent blue precipitate
(prussian blue). (See these substances in the other Dictionary.)

Protosulphate of iron mixed with protosulphate of copper
in the proportion of 2% parts of the first to 1 part of the
second, serves also as a test for iodides and hydriodic acid, a
dingy white precipitate being produced. Bromides and
chlorides are not affected by this compound reagent.

The solution of protosulphate of iron does not keep, and
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360 SULPHOCYANIDE OF POTASSIUM.

SULPHOCYANIDE OF POTASSIUM.
(KCy8,.)

Take 406 parts of ferrocyanide of potassium deprived of its
water of erystallisation by exposure to a gentle heat, and mix
them intimately with 32 parts of flowers of sulphur, and 17
of carbonate of potash, heat the whole in a crucible until
all intumescence has ceased, and a tranquil fusion is obtained;
keep the mass for a short time in that state, increasing the
temperature to a low red heat. Allow the mass to cool to
pasty consistence, and remove it with a spatula from the
crucible; when quite cold, break it in pieces, introduce them
mto a flask, boil them therein with alcohol, and decant
carefully, or filter; the liquid on cooling crystallises in long
colourless and odourless prisms or in plates of a bitter taste,
and which are somewhat deliquescent. The flask containing
the remainder of the alcoholic solution or mother liguor should
be connected with a condenser and boiled so as to recover the
alcohol; the residue in the flask will give again, on cooling,
another crop of crystals of sulphocyanide of potassium.

For use, dissolve 1 part of the crystals in about 10 parts
of water.,

Sulphocyanide of potassium is the most delicate of all tests
for persalts of iron, the smallest trace of which is sufficient to
produce a more or less intense blood-red colour with that
reagent. It is absolutely necessary, however, that the liquor
should not contain a trace of free ammonia, for the red colour
Just alluded to would be instantly destroyed by it (peroxyde of
iron being precipitated at the same time if enough iron be
present), and the reagent would altogether fail to impart the
slightest colour to the liquor. On the contrary, the presence
of a little free acid does not interfere with or destroy this
blood-red colour. The addition of nitric acid in the cold does












364 SULPHURETTED HYDROGEN.

and the lumps of protosulphuret of iron as yet undissolved,
and likewise the disengagement tube ¥ should be well washed,
in order that everything should be in readiness for any future
operation. When, however, the operator has not frequent
oceasion to use the apparatus, he should not only wash the
lumps of protosulphuret of iron left in the bottle, but dry
them rapidly by passing them through warm sand, for other-
wise they will become coated over with peroxyde of iron, which
will render them almost unattackable by the acid, and prove a
source of vexation and of loss of time. When this happens,
the operator should pour into the bottle containing the proto-
sulphuret of iron, and the sulphuric acid and water, a certain
quantity of strong muriatic acid, which will promote the solu-
tion of the peroxyde of iron, and the disengagement will then
proceed as usual,

The most convenient apparatus, perhaps, for the purpose,
if I may be permitted to say so, is that which I contrived about
two years ago, and by means of which the emptying and
cleaning of the bottles is greatly facilitated; whilst, on the
other hand, the lumps of protosulphuret of iron remaining
under ordinary circumstances in an atmosphere containing
some HS, are less exposed to peroxydisation, and need not be
removed, so that the apparatus is always in a state fit for
immediate service. I am aware that several other apparatus
have been contrived for the purpose of keeping a supply of
sulphuretted hydrogen in constant readiness, but I think that
they generally have many defects, of which, I believe, that
mine is entirely free, or else they are of such a size as to be
unsuited to a private laboratory. To sum up in a few words
and in a collective manner the objections to those apparatus, I
may say, in the first instance, that they are expensive, and
that being provided with glass stoppers, or, still worse, with
glass cocks ground in, they always become fixed in their seats,
often permanently so, either by the adhesion of the two sur-
faces, or by the interposition of crystals of protosulphate of
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