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three or four experiments for that purpose.
here a jar filled with oxygen, and here is some car-
bon which has been placed in a crucible for the
purpnse of being made red hot. I keep my jor dry
and venture to give you a result imperfect in some
degree, in order that I may make the experiment
brighter. I am about to put the oxygen and the
carbon together. That this is earbon (common
charcoal pulverised) you will see by the way in
which it burns in the air [letting some of the red
hot charcoal fall out of the crucible]. I am now
about to burn it in oxygen gas, and look at the dif-
ference. It mayappear to you at a distance as if it
were burning with a flame; bat it is not so. Every
little piece of charcoal is burning as a spark, and
whilst it so burbs it is producing carboni¢ acid. I
epecially want these two or three experiments to
point out what I shall dwell upon more distinctly
by-and-by—tbat carbon burns in this way, and not
as a flame.

Instead of taking many particles of carbon to burn
I will take a rather large piece, which will enable
you to see the farm and size, and to trace the effects
very decidedly. Hereis the jar of oxygen, and here
is the piece of charcoal, to which I have fastened o
little piece of wood, which I can setfire to and so carry
on the combustion, which I could not conveniently
do without. You now see the charcoal burning, but
not as a flame (or if there be a flame it is the small-
. est possible one, which I know the cause of, namely,

the formation of a little carbonic oxide close upon the;

surface of the carbon). It goes on burning, you see,
slowly producing carbonic acid by the union of this
carbon or charcoal (they are equivalent terms) with

. the oxygen. I have here another piece of charcoal,
a piece of bark, which has the quality of being blown
to pieces—exploding—as it burns. By the effect of
the heat we shall reduce the lump of carbon into
particles that will iy off ; still every particle, equally
with the whole mass, burns in this peculiar way—it
burns ag a coal, and not like a flame. You observe
a multitude of little combustions going on, but no
flame. I do not know & finer experiment than this
to show that carbon burns with a spark.

Here, then, is carbonic acid formed from its ele-
ments. It is produced at once, and if we examined
it by lime water, you will see that we have the same
substance which I have previously described to you.
By putting together 6 parts of carbon by weight
(whether 1t comes from the flame of a candle or from
powdered charcoal) and 16 parts of oxygen by weight
we have 22 parts of carbonic acid ; and, as we saw
last time, the 22 parts of carbopic acid combined
with 28 parts of lime, produce common carbonate of
lime. If you were to examine an oyster-shell and
weigh the component parts, you would find that
every 50 parts would give 6 of carbon and 16 of oxy-
gen ¢ombined with 28 of lime. IMHowever, I do not
want to trouble you with these minutioe ; it is only
the general philosophy of the matter that we can now
go into. See how finely the carbon is dissolving
away [pointing to the lump of charcoal burning
quietly in the Jar of oxygen]. You may say that
the charcoal is actually dissolving in the air round
about, and if that were perfectly pure charcoal, which
we can easily prepare, there would be no residue
whatever. When we have a perfectly cleansed and
puritied piece of earbon there is no ash left. The
carbon burns as a solid dense body, that heat alone
canpot change as to its solidity, and yet it passes
away intu vapour that never condenses into s.lid or

I have

liquid under ordinary circumstances; and what ig
more curious still is the fact that the oxygen doeg
not change in its bulk by the solution of the carboy
in it. Just as the bu{k is at first, 8o it is at last,
only it has become carbonic acid. )

There is another experiment which I must give
you before you are fully acquainted with the general
nature of carbonic acid. Being a compound body,
consisting of carbon and oxygen, carbonic acid is'a
body that we ought to be able to take asunder. And
80 we can. As we did with water so we.can with
carbonic acid,—Take the two parts asunder. The
simplest and quickest way is to act upon the carbonic
acid by a substance that can attract the oxygen from
it, and leave the carbon behind. You recollect that
I took potassivm and put it upon water or ice, and
you saw that it could take the oxygen from the. hy.
drogen. Now, suppose we do something of the same
kind here with this carbonic acid. You know caz-
bonic acid to be a heavy gas: I will not test it with
lime-water, as that will interfere with our subsequent
experiments, but I think the heaviness of the gas
and the power of extinﬁuishing flame will be suffi-
cient for our purpose. I introduce a flame into the
gas, and you will see whether it will put it out. You
see the light ia extinguished. Indeed, the gas may,
perhaps, put out phosphorus, which you know has
a pretty strong combustion. Here is a piece of
phosphorus heaited to & high degree. I introduce it
into the gas, and you observe the light is put out,
but it will take fire again in the air, because there
it re-enters into combustion. Now let me take a
piece of potassium, a substance which even at com-
mon temperatures can act upon carbonic acid, though
not sufficiently for our present purpose, becanse it
soon gets covered with a protecting coat; but if we
warm it up to the burning point in air, as we have
a fair right to do, and as we have done with phos-
phorus, you will see that it can burn in carbonic acid,
and if it buros i6 will burn by taking oxygen, so that
you will see what is left behind. I am going, then,
to burn this potassium in the carbonic acid as a proof
of the existence of oxygeun in the carbonic acid. [In
the preliminary process of heating the potassium
exploded]. Sometimes we get an awkward piece of
potassium that explodes, or something like it, when
it burns. T will take anothér piece, and now that
it is heated I introduce it into the jar, and you per-
ceive that it burns in the carbonic acid—not so well
as in the air, because the carbonic acid contains
the oxygen combined, but it does burn, and takes
away the oxygen. IfInow put this potassiom into
water I find that besides the potash formed (which
you need not trouble about) there is a quantity of
carbon produced. I have here made the experiment
in a very rough way, butI assure you thaiif I were
to make it carefully, devoting a day to it, instead of
live minutes, we should get all the proper amount
of charcoal left in the spoon, or in the place where
the potassium was burned, so that there could be no
doubt as to the resulit. Ilere, then, is the carbon
obtained from the carbonic acid, as a common black
substance ; so that you have the entire proof of the
nature of earhonic acid as consisting of carbon and
oxygen. So now, I may tell you, that whenever
carhon burns under common circumstances it pro-
duces carbonic acid. ’

Suppose I take this piece of wood, and put it into
4 bottle with lime-water. I might shake that lime
water up with wood and the atmosphere ns long as
I pleased, it would still remain clear as you see it;



