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minute portion of oxygen, hydrogen, or of water
is inseparable from these substances, and that if
boiled away to absolute drynees, » minute portion
of gas would be left for each ebullition.’

With water there seems a point at which the
temperature of ebullition and the quantity of ni-
trogen yielded become uniform, though the latter
is excessively minute. ,

The circumstances of the experiments with bro-
mine, phosphorus, and sulphur did not permit me
to push the experiment so far as was done with
water, but as far a8 it went the result was similar,

When an intense beat, such as that from the
electric spark or voltaic are, is applied to perma-
nent gas, there are, in the greater number of cases,
si%ns either of chemical decomposition or of mole-
cular change; thus compound gases, such as
hydrocarbons, ammonia, the oxides of nitrogen,
and many others are decomposed. Phosphorus in
vapour is changed to allotropic phosphorus, oxygen
to ozoune, which, according to present experience,
may be viewed as allotropic oxygen, There may
be many cases where, as with aqueous vapour, a
small portion only is decomposed, and this may be
80 masked by the volume of undecomposed gas as
to escape detection. If, for instance, the vapour
of water were incondensable, the fact that a por-
tion of itis decomposed by the electrio spark or
ignited platinum would not have been observed.

All these facts show that the effect of intense
heat applied to liquids and gases is much less
simple, and presents greater interest to the chem-
ist, than has generally been supposed. In far the
greater number of cases, possibly in all, it is not
mere expansion into vapour which is produced by
intense heat, but there is a chemical or molecular
change. . Had circumstances permitted, I should
have carried these experiments further, and endea-
voured to find an experimentum crucis on the subject.
There are difficulties with such substances as bro-
mine, phosphorus, &c., arising from their action
on the substances used to contain and heat them,
which are not easy to vanquish, and those who
may feel inclined to repeat my experiments will
find these difficulties greater than they appear in
narration; but I do not think they are insupera-
ble, and hope that, in the hands of those who are
‘fortunate enough to have time at their disposal,
they may be overcome,

To completely isolate a substance from the sur-
rounding air, aud yet be able to experiment on it.
is far more difficult than is generally supposed,
The air-pump is but a rude mode for such experi-
‘ments as are here detailed.

Caoutchoue joints are out of the question; Even
platinum wires carefully sealed into glass, though,
a8 far as I have been able to observe, forming a
Jjoint which will not allow gas to pass, yet it is one
through which liquids will effect a passage, at all
-events, when the wires are repeatedly heated.

In some experiments with the ignited platinum
wire hermetically sealed into a tube of glass, the

end of the tube containing the platinum wire was |
placed in a larger tube of oil, to lessen the risk of

cracking the glass. After some days’ experiment-
ing, though the sealing remained perfect, a slight
ortion 05 carbon was found in the interior lguid.
This does not affect the results of my experiments,

-as I repeated them with glass tubes closed at the

end and without platinum wires, and also withou

the oil bath; but it shows how difficult it is to

exclude sources of error. When water has been
deprived of air to the greatest practicable extent it
becomes very avid for air, The following experi-
ment is an instance of this :~—A single pair of the
gas battery, the liquid in which was cut off from
the external air by a greased glass stopper, having
one tube filled with water, the other with hydrogen ;
the platinised platinum plates in each of these
tubes were connected with a galvanometer, and a
deflection took place from the reaction of the-hy-
drogen on the air dissolved in the water. Aftera
time the deflection abated, and the needle returned
to zero, all the oxygen of the air having become
combined with the?hydrogen. If now the stopper
were taken out, a deflection of the galvanometric
needle immediately took place, showing that the
air rapidly enters the water as water would a
sponge. Absolute chemical purity in the ingre-
diente is a matter, for refined experiments, almost
unattainable. The more delicate the test the more
some minute residual product is detected. It would
seem (to put the proposition in a somewhat exag-
gerated form) that in nature everything is to be
found in anything if we carefully look for #.

I have indicated the above sources of error to
show the close pursuit that is necessary when
looking for these minute residual phenomena.
Enough has, I trust, been shown in the above
experiments to lead to the conclusion that hitherto
simple boiling in the sense of a liquid being ex-
panded by heat into its vapour without bein
decomposed or having permanent gas eliminate
from it, is & thing unknown. Whether such boil-
ing can take place may be regarded as an open
question, though I incline to think it cannot ; that
if water, for instance, could be absolutely deprived
of nitrogen, it would not boil until some portion of
it was decomposed ; that the physical severance of
the molecules by heat is also a chemical severance.
If there be anything in this theoretic view, there
is great promise of important results on elementary
liquids, if the difficulties to which I have alluded
can be got over, . .

The constant appearance of nitrogen in water, .
when boiled off out of contact with the air almost
to the last drop, is a matter well worthy of inves-
tigation. I will not speculate on what possible
chemical connection there may be between air and
water. The preponderance of these two substances
on the surface of our planet, and the probability
that nitrogen is not the inert diluent in respiration
that is generally supposed, might give rise to not
irrational conjectures on some unknown bond be-
tween air and water, But it would be rash to
announce any new theory on such a subject ; bet-
ter to test any guess one may.muke by experiment
than to mislead by theory without sufficient data,
or to lessen the value of facts by connecting them
with erroneous hypotheses,
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OILS AND FATS,
BY CAMPBELL MORFIT,

Although some fatty bodies are very different
from others in their ehemical nature, and all of
them differ from the essential oils, yet being often
used in the same branch of manufacture indiscrim-




