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riments beyond a certain point; the substance
became pasty, mixed with platinum from the are,
and from the difficulty of working with the same
freedom as when they were fresh, the glass tubes
were aliways broken after a certain time. Had I
time for working on the subject now, I should use
the discharge from the Rubmkorf coil, which had
not been invented at the period of these experi-
ments. At a subsequent period, when this dis-
charge was taken in the vacuous receiver of an
air-pump from a metallic point to & metallic cap-
sale containing phosphorus, a considerable yellow
deposit lined the receiver, which, on testing, turned
out to be allotropic phosphorus. No gas is, how-
ever, given off. I had an air-pump (deseribed
¢ Phil, Trans.,” 1852, p. 101) ‘which enabled me
to detect very small quantities of gas, but I could
get mone. It was in making these experiments
that I first detected the strize in the electric dis-
charge, which have since become a subject of sach
interesting observations, which are seen, perhaps,
more beautifully in this phosphorus vapour than
in any other medium, and which cease, or become
very feeble, where the allotropic phosphoras is not
produced.

1 tried also phosphorus highly heated by a burn-
ing glass in an atmosphere of nitrogen, but could
eliminate no perceptible quantity of gas, though the
phosphorus was changed into the allotropic form.

It is not difficult to understand why gas is not
perceptibly eliminated in the last two experiments ;
the effect is probably similer to that described in
my paper on the “Decomposition of Water by Heat,”
where when the arc or electric spark is taken in
aqueous vapour, & minute bubble of oxyhydrogen
gas is freed and disseminated through the vapour,
recombination being probably preveanted by this
dilution ; but, however long the experiment may
be continued, no increased quantity of the gas is
obtsined, all beyond this minute quauntity being
recombined. If, however, the bubble of gas be
collected, by allowing the vapour to cool, and then
expelled, a fresh portion is decomposed, and 8o on,

So with the phosphorus in the experiments in
the air-pump and with the burning-glass; if any
gas is hberated it is probably immediately recom-
bived with the phosphorus; possibly a minute
residaum might escape recombination, but the
circumstances of the experiment’did not admit of
this being collected, as tho gas was with the
aqueous vapour, °

When, on the other hand, the gas freed is imme-
diately cut off from the source of heat, as when
the spark is taken in liquids, an indefinite quantity
can be obtained. _

Decomposition and the elimination of gas may
thus take place by the application of intense heat
to a point in & liquid, or also in gas or vapours;
but in the latter case it is more likely to be masked
by the quantity of ges or vapour through which it
is digseminated.

I believe there are very few gases in which some
alteration does not take place by the application
of the intense heat of the voltaic arc or electric
spark. If the arc be taken between platinum
Sointe in dry oxygen-gas over mercury, the gas

iminishes indefinitely, until the mercury rises,
and by reaching the point whers the arc takes
place, puts an end to the experiment. I have

caused as much as & cubic inch of oxygen to dis-
appear by this means. I at one time thought this
was due to the oxidation of the platinum ; but the
high heat renders this improbable, and the deposit
formed on the interior of the glass tube in which
the experiment is made has all the properties of
platinum-black ; so if the spark from a Ruhmkorf
coil be taken in the vapour of water for several
days, a portion of gas is freed which is pure hy-
drogen, the oxygen freed being probably changed
into ozone, and diesolved by the water in this case,
while in the former it combined with the mercury.

I have alluded to the endiometer by which I ana-
lysed the gases obtained in these experiments; it
wasg formed simply of a tube of glass, frequently
not above 2} millimetres in diameter, with a loop
of wire hermetically sealed into one end, the other
having an open bell mouth. By a platinum wire
a small babble of the gas to be examined could be
got up through water or mercury into the closed
end of the tube, and by the addition of a bubble
of oxygen or hydrogen gas, a very accurate analy-
sis of very minute quantities of gas could be made:
I have analysed by this means guantities no larger
than a partridge-shot.

I need hardly allude to resulis on the compound
liquids, such as oils and hydrocarbons, as the fuct
that permanent gas is given off in boiling such
liquide would not be unexpected ; but the above
experiments seem to show that boiling is by no
means necessarily the phenomenon that has gener-
ally been supposed, viz., a separation of cohesion
in the molecules of a liquid from distension b,
beat. I believe, from the close investigation
made into the subject that (except with the metals,
on which there is no evidence) no one has seen the
phenomenon of pure boiling without permanent
gas being freed, and that what is ordinarily termed
boiling arises from the extrication of a bubble of
permanent gas either by chemical decomposition
of the liquid, or by the separation of some gas
associated in minute quantity with the liquid, and
from which human means have hitherto failed to
purge it; this bubble once extricated, the vapour
of the liquid expands it, or to use the appropriate
phrase of M. Donny, the liquid evaporates againsé
the surface of the gas.

My experiments are, in a eertain sense, the
complement of his. Heshowed that the tempera-
ture of the boiling point was raised in some pro-
portiou as water was deprived of air, and that
under such circumstances the boiling took place
by soubresauts. 1 have, I trust, shown that when
the vapour liberated by boiling is allowed to con-
dense, it does not altogsther eollapse into a liquid,
but leaves a residuag bubble of permanent gas,
and that at a certain point this evolution becomes
uniform. :

Boiling, then, is not the result of merely raising’
2 liquid to a given temperature, it is something
much more complex. - .

One might suppose that with a compound liquid
the initial bubble by which evaporation is enabled
to take rlace might, if all foreign gas were or conld
be extracted, be formed by decomposition of the
liquid : but this could not be the case with an ele-
mentary liquid ; whence the oxygen from bromine
or the hydrogen from phosphorus and sulphur?

_As with the nitrogen in water, it may be that a



