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rimente bsyond a certain peint; the substance
became pasty, mixed wîth platinuin from the arc,
and frein the difmculty cf werking with the saine
freedoin as when tbsy were freh, the glass tubes
were aliraye broken after a certain tuine. Had I
timie for werking on tbe subject now, I sheuld ue
the discharge frein the Rubmkorf ccii, which- had
net been invented at the period cf tbeee experi-
mente. At a subsequent period, when this dis-
charge was taken in the vacueus receiver cf an
air-pump frein a metallie point te a metallic cap-
sule eontaining phosphorus, a ceneiderable yellew
deposit lined the receiver, whioh, on testing, turned
out te bes allotropie phosphorus. No gaz le, how-
ever, given off. .I had an air-pump (desribed
"1Phil. Trans.,"1 '1852, p. 101) -which enablcd me
te deteet ver y mail quantities cf gas, but I coula
get none. t wae in muking these experinients
that I firet detected the strise in the electrie dis-
,charge, which, bave eince become a eubject cf snob
interesting observations, which are eeen, Perhaps,
more beautifoally in this phosphoras vapeur than
in any ether inediumi, and which cesse, or become
,very eeble, where the allotropie phosphorus is net
preduced .

I tried aise phosphoras bighly heated by a humn-
ing glass in an atinesphere of nitrogen, but could
climinate ne perceptible quantity cf gi, tbough the
phosphoras wae changed into the allotropie forma.

It je net difficult te understand why gas is net
perceptibly eliminated in the laut twe experim ente;
the effect je probabiy similar te that deeeribed in
niy paper on the "Decomposition of Waler by Reat,"
where when the are or, siectrie epark is taken in
aqusous vapeur, a minute buhble cf oxyhydrogen
gas is freed and diseeminated through the vapeur,
recombination being probably preventsd by thie
dilution ; but, however long the experiment may
be continued, ne incrcased. qtiantîty cf the gas le
obtnined, ail beyond this minute quautity being
recombined. If, however, tbe bubble eof gin ho
coliected, by aliewing the vapeur te cool, and then
expelled, a fresh portion je decompeeed, and'se on.

Se with the phospherus in the experiments in
the air.pump and wîth the. burning-glass; if any
gin je liherated it is probably itnmediateiy recoin-
bined with the phesphorus; poseibly a minute
rseiduam might escape recembinatien, but the
circumstances ef' the experiment' îdid net admit of
this being collected, -as the gin- was with the
aqùsous vapeur, 0

Wbsn, on the other hand, the gin freed je imme-
diateiy eut off frein the source of beat, as when
the spark is taken in liquide, an indefinite quantity
eau hie obtained.

Decomposition and the elimination cf gas may
tIns take place by tIe application ef intense heat
te a point in a liquid, or aise in gin or vapeurs ;
but in the latter* case it ie more likely te bie niaeked
by the quantity cf gas or vapeur throngh which it
le diseeminatsd.

I believe thers are very fcw gase in which soine
alteration dose net take place b7 the application
ef the intense heat cf the voltaie are or electrie
spark. If the are hoe taken between platînum,
pointe lu dry oxygen-gas over mercury, the. gas
diainishes indeffnitely, until the mercury riss,
and hy reaching the point wheri th e are takes
place, pute an end te the experiaient. I have

caused as mucli as a subie inch of exygen te dis-
appear by this menus. I at one turne thought this
was due te the oxidation of the pIatinum ; but the
hi gh heat renders this improbable, and the deposit
formed on the interior of the gluss tube in which
tbe experiment je made has ali the properties of
platinum-black; so if the spark frein a Ruhmkorf
coil be takeniiin the vapeur of watsr for several
days, a portion of gas je freed wbich ie pure hy.
dregen, the oxygen, frsed bsing probably cbangsd
into ozone, and dissolved by the water in this case,
while in the former it combined with the mercury.

1 have alluded te the sudiometer by wbiclh 1 ana-
]ysed the gases obtained in these experiments; it
wus forms 3mplîv of a tube of glass, frequently
net above 2j milimetres in dianieter, witb a ioop
of wire hermetieally sealed into one end,. the other
baving an open bell mouth. By a platinuum wire
a, email bubble ef the gas to be cxamined could be
get up tbrough water or mercury jute the closed
end of the tube, and by the addition of a bubible
of exygen or by.dregen gas, a very accurate analy-
ais of very minute.quantities of gas could be made:
I bave anaiyeed by this means quantities ne larger
than a partridgeseot.

I need hardiy allude te resuits on the compound

liqide, "ueh as lle and hydrocarbon, as the fict
tat peraent gas le given oDE in boiiing sueli
liqujdewou*ld net bie unexpected; but the above
experiments sesin te ehow that boiling le by ne
mns necessarily the phenernenon that has gener-
ally been eupposed, viz., a separation of cohesion
in the molecules of a liquid from dieteneion by
beat. I believe, frei the close investigation I
made inte the subject that (except with the metals,
en wbjeb there je ne evidence) ne oe bas seen the
phenomenon of pure .boiling without permanent
gas being freed, and that what je erdinarily termed
beiling arises frein the extricatien of a bubibls of
permanent gas either by cheical. decomposition
of the liquid, or by the separation of soine gas
aeeociatsd in minute quantity with.the liquid, and
frein wbich human ins have hjtherte failed te
purge it; this bubbls once extrieated, the vapeur
cf the iq uid expands it, -or te use the apprepriate
phrase of M. Donny, the liquid evaporates against
the surface of the gas.

My experirnente are, in a certain sense, the
complement of hie. He showed that the tempera-
turc of the boiling point was rajeed in some pro-
portion as water was deprived of, air, and that
under snch cjrcumatancee the boiling took place
by soubresauts. I bave, I trust, sbown that whien
the vapeur iiberated by boiling je allowed te c~on-
dense, it dose net altogether eollapse into a liquid,
but leaves a re8iduaU bubible of permanent gas,
and tbat at a certain peint this evolution becemes
uniforni.

Boiliug, then, ie net the result of mersly raising*
e. liquid te a given temperature, it is eomething
much more compier.

One might suppose that with a compound liquid
the initial bubble by whjch evaperation je enabled
te take place might, if aIl foreign gas wsrs or could
be extraeted, bie formed by decempesition of the
liquid: but this could net lis the cane with an e-
mentary liquid; whsncs the oxygen frein bromine
or the hydrogen froin phosphorus and suiphur?
As with the nitrogen in water, it.may be that a


