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CHAP. I. CHEMICAL APPARATUS, 40

modious form. (See Aikin’s Chem. Dict. pl. vii. fig. 71,
72, 73.) One of a much smaller size, for carrying in the
pocket, has been contrived by Dr. Wollaston, and may be
had from Mr. Knight of Foster-Lane*. A’ blow-pipe,
which is supplied with air from a pair of double bellows
worked by the foot, may be applied to purposes that require
both hands to be left at liberty; and will be found useful in
blowing glass, and in bending tubes, The latter purpose,
however, may be accomplished by holding them over an
Argand’s lamp with double wicks, Oceasionally, when an
inténse heat is required, the flume of the blow-pipe, instead
of being supported by the mouth, may be kept up by a
stream of oxygen gas, expelled from a bladder or from a
gas-holder. (See a representation of the apparatus in the
Chemical Conversations, pl. ix.)

In the course of this work, various other articles of ap:
paratus will be enumerated, in detailing the purposes to
which they are adapted, and the principles on which they
are constructed. It must be remembered, however, that
it is no part of my object to describe every ingenious and
complicated invention, which has been employed in the
investigation of chemical science : but merely to assist the
siudent in attaining apparatus for general and ordinary
purposes. For such purpoeses, and even for the prosecution
of new and important inquiries, very simple means are
sufficient ; and some of the most interesting chemical facts
may be exhibited with the aid merely of Florence flasks,
of common vials, and of wine glasses; In converting these
io the purposes of apparatus, a considerable saving of
expense will accrue to the experimentalist; and he will

.

* It is described in Nich. Journ. xv. 284.
YOL. L B
















54 CHEMICAL AFFINITY, &c. CHAP, 1I.

phenomena ; for it is applied not only to the disappearance
of solids in liquids, but to such combinations of liquids
with each other, and of solid or liquid with aériform
bodies, as are attended with perfect transparency. It aj-
pears to be entirely an effect of the operation of chemical
affinity, exerted between the more fluid body termed the
solvent, and the body which is to be dissolved. Thus
when water is poured upon any salt, the solid may be con-
sidered as acted upon by two forces. Its cohesive attrac-
tion, on the one hand, tends to preserve it in a solid state, and
its affinity for water, on the other, to bring it into a state of
solution. In this case either the cohesion of the salt may
be so strong, as to resist entirely any sensible action of the
water; or it may be inferior, in various degrees, to the
force of chemical affinity. If the latter force prevaily solu-
tion goes on to a certain point, beyond which it cannot be
carried. This term, at which water ceases to act upon a
salt, is called the point of safuration, and the resulting
liquid a safurated solution.

In the instance of a soluble salt, the force of affinity pre-
vails then over that of cohesion. But conformably to a
general law, which will afterwards be explained, water
acts with gradually diminishing energy on all solids, as the
solution approaches the term of saturation. When this is
attained, the affinity of the fluid, and the cohesion of the
solid, may be supposed to have arrived at an ethhrmm.
No farther action can be exuted by the fluid upon the
solid, unless we can either i increase the energy of affinity,
or diminish that of cohesion, by some extraneous force.
In these cases we have generally mmurse to the agency of
caloric, which acts chiefly by dlmmlshmg cohesion. But
even the operation of heat has limits j for it is 111capahle of

-impairing cohesion beyond a certain degree, when the twa






56 CHEMICAL AFFINITY, &cC. CHAP. 11,

renders this force efficient, and a part of the solid resumes
its original form, Thus, every solution, which, after being
saturated at the common temperature, has received a second
quantity of the solid by the application of heat, deposits a
portion of the solid on cooling ; because when the increase
of temperature, which overcame its cohesion, ceases to act,
that force again becomes efficient. The same thing hap-
pens, if we expel, by heat, a portion of the water which
holds the solid in solution. The effect of this, is to ap-
proximate the particles of the solid, and thus to bring them
within the sphere of their mutual attraction, )
When the cohesive affinity of a dissolved solid once
more becomes eflicient, it may produce, according to cir-
cumstances, either shapeless masses, or solids of a regular
figure, bounded by plane surfaces and determinate angles.
A heated solution of any salt, which is greatly more soluble
in hot than in cold water, if suddenly cooled, deposits the
salt in the form of a powder, and affords one of the sim-
plest cases of what is termed in chemistry precipitation.
Again, a salt with a less difference as to solubility at differ-
ent temperatures, such as sulphate of soda, forms, by the
rapid coaling of a heated and saturated solution, an irregular
but transparent mass, not unlike ice in its appearance.
From the same solution, when very slowly cooled, the salt
is deposited in regularly shaped figures, termed crystals.
Those saline solutions also, which retain the same quantity
of salt at all temperatures, and from which therefore erystals
annot be obtained by coaling, afford either an irregular
mass or perfect erystals, accordingly as the solvent is re-
moved by rapid or slow evaporation. In order, then, to
produce regular arrangements of the particles of a dissolved

solid, the cause, overcoming their cohesive afﬁmty, must he
rery slowly and gr.;duaﬁv withdraw n.






58 CHEMICAL AFPINITY, &¢, CHAP. I1.

a quantity of water is almost invariably thus combined, and
is termed their water of crystallization. Tts proportion
is variable in different salts. In some it is extremely
small; in others it constitutes the principal part of the
sult, and is even so abundant as to liquefy them on the
application of heat, producing what is called the watery
fusion. The water of crystallization is retained, also, by’
different salts, with very different degrees of force. Some
crystals abandon their water by mere exposure to the
atmosphere, and thus lose their transparency, and in time,
their form. Such salts are said to effloresce. Others, on
the contrary, not enly hold their water of crystallization
very strongly combined, but eagerly attract more, and on
exposure to the atmosphere become liquid, or deliquiate.
The property itself is called deliquescence.

It is not, however, every solid that is capable of crystal-
lizing from its solution in water; for the affinity of some
saline bodies for water is so strong, as to overcome, under
all circumstances, the cohesive attraction. Even these
salts, however, may be brought to crystallize, by dissolving
them ina fludd which they attract less strongly than water.
Thus several salts of this kind are separated in a crystalline
form, from their solution in alcohol.

Since the cohesive affinity is a property which belongs
to solids in very different degrees, and since solids erystal-
lize merely in consequence of the predominance of this
affinity, it must be obvious that when two solids are dissolved
in one fluid, they may be separated from each other by
their different tendencies to cohesion. That solid, whose
particles have the greatest cohesive attraction, will sepa-
rate first ; and the other, which is less disposed to ecrystal-
lize, may be afterwards obtained by reducing the quantity
or temperature of the solvent, The separation, however,






60 CHEMICAL AFFINITY, &c. CHAP. 1I.

varieties of their mechanical elements or minute mole-
cules.

About the same period with Bergman, or immediately
afterwards, M. Romé de Vlsle pursued still farther the
theory of the structure of erystals, He reduced the study
of erystallography to principles more exact, and more con-
sistent with observation. He classed together, as much as
he was able, crystals of the same nature. From among the
different forms belonging to the same species, he selected,
for the primitive form, one which appeared to him to be
the most proper, on account of its simplicity. Supposing
this to be truncated in different manners, he deduced the
other forms, and established a certain gradation, or series
of passages, from the primitive form to complicated figures,
which on first view would scarcely appear to have any con-
nexion with it. To the descriptions and figures of the
primitive forms, he added the mechanical measurement of
the principal angles, and showed that these angles are
constantly the same in each variety. It must be acknow-
ledged, however, that the primitive forms, assumed by this
philosopher, were entirely imaginary, and not the result of
any experimental analysis. His method was to frame an
hypothesis; and then to examine its coincidence with
actual appearances. On his principles any form might
have been the primitive one, and any other have been de-
duced from it.

It was reserved for the sagacity of the Abbe Haiiy to un-
fold the true theory of the structure of crystals, and to
support it both by experimental and mathematical evi-
dence. By the mechanical division of a complicated
crystal, he first obtains the simple form, and afterwards
comstructs, by the varied accumulation of the primitive


























































































































































































































































































































































































































































































































































































































































































vg82 TANALYSIS OF AMMONIA. CHAP. VIII.

an increase of about one third its original weight. At 'he
same time, pure hydrogen gas was evolved, and constituted
the only aériform remainder. This last fact is peculiarly
curious and important,

The olive-coloured substance, thus obtained, was heavier
than water; was fusible at a heat a little above 212°
Fahrenheit; and, if heated much higher, emitted gas.
When immersed in water, ammonia was produced, and
bubbles of hydrogen gas were disengaged. If moisture
could have been employed in exactly the proper quantity,
Mr. Davy believes that the ammonia regenerated would
have heen exactly equal to that, which disappeared in the
first part of the process. By distillation per se, the fusible
substance gave off a little undecomposed ammonia, and
hydrogen and nitrogen gases in the proportion of 21 mea-

‘sures to 1. The residue of this distillation was a black,
shining, opaque, and brittle substance ; which was highly
inflammable when exposed to air at the ordinary tem-
perature. When added to water, it effervesced violently;
ammonia was generated ; a little hydrogen evolved; and
potash remained. In oxygen gas, it burned vividly; and
a quantity of nitrogen resulted, less in bulk than ought to
have been obtained from the ammonia decomposed ; but
no ammonia was regenerated. When submitted to dis-
tillation per se, in a platina tube (which was done with the
expectation that nitrogen gas alone would have been
evolved) a gas was obtained, of which one fifth only was
nitrogen, and four fifths hydrogen, and which contained
no ammonia. In the tube potash remained.

The explanation of these results is attended with con-
siderable difficulty. The fusible substance, formed in the
first part of the process, Mr. Davy is disposed to consider
as an alloy of potassium with ammonium, When it is
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