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dioxide, MnO,, copper oxide, CuO, ferrie oxide, TFe,04, lead
oxide, PbO, zine oxide, %nO, magnesium oxide, MgO, sand,
and powdeved glass,  Put these several mixtures into ns muny
t:(‘:st,-tubcs, and into another test-tube put one gram of potas-
sium chloratealone. Imbed thotubesside byside in sand toabout
the snme depth as they ave filled within, apply a gradually in-
creasing heat, and by means of glowing splints frequently
plunged into the different tubes, observe the difference in the
refuliness with which the oxygen is evolved from the several
mixtures. It will be seen that theve is little ditference anong
the first four tubes, wnd that the heat will probably not be
suflicient to cause the oxygen to be evolved from the other tive,
After all the oxygen has been given off, about half-fill the first
tube with water and gently heat till its coutents ave dissolved,
filter chrough « piece of blotting paper, and gently dry on the
hot sand the bliek substunee remaining on the filter. 1t will
be found to he manganess dioxide, and that it is in the same
state after the experiment as at the commencement. The same
is true of the next three oxides. These oxides may, however,
undergo a temporary change. We know that MO, is capable
of taking up more oxygen and, combining with a molecule of
water to form manganic acid, H,Mu0 g, and it is possible that
when heated vith potassium chlorate the manganese dioxide
may absorb oxygen from this substance, and pass to the state
of the higher oxide which is immediately decomposed, the
oxygen being evolved and the manganese dioxide returning to
its original state. The same applies to the next three oxides,
all of which are known to be susceptible of higher oxidation.
The zinc oxide nnd mignesium oxide, on the other hand, which
do not form higher oxides, do not facilitate the decomposition
of the chlorate.

4®. BPPhysical Properties of GOxygen.

Bxp. 4.—Take the first bottle filled, which will contain a
little air, but will suit well enough for this experiwent, Ob.
serve the physical properties of tho gas ; it has neither color,
vaste, nor smell.  Plunge a glowing splint of wood into it; the
splint bursts into flame as in the preceding experiment. Hold the
glowing splint at different heights above the mouth of the
bottle ; it will not burst into flame.  TLeave the bottle for n
short time standing on the table with its mouth open; the
glowing splint will show that the gas has not escaped. Turn
the bottle mouth downwards, and hold the glowing splint near
its mouth ; it will burst into flame.  Hold the bottle in this
pasition for a short time ; the splint will no longer burst into
flame when plunged into the bottle, The gas has escaped.
Oxygen is, thererore, heavier than air.

AR, Comsbusiion
dxygen.

Bxp. 5.—Take a quart bottle of oxygen, and adjust the de-
flagrating spoon by holdmg it against the outside of the bottle,
0 that the nttle metallic cup may be about 5 centimetics (2
inches) from the bottom of the bottle, and put a httle hme nto
it to absorb the masture.  Take a picce of phosphorns not larger
thau a small pea, dey it carefully with soft blotting paper, and
place it on the lime in the cup. The phoshorus must not be
touched with the fingers ufter it is dry, and it shounld be dried
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only whenabout to be used. Place the spoon in the bottle and
touch the phosphorus with the end of a heated glass rod.  The
phosphorus burns brilliantly, and when the heat volatilizes it a
flash of light fills the whole vessel, owing to the points of con.
tact between the phosphorus and the oxygen being indefinitely
increased, and the botile is filled with dense white fumes. The
phosphorus has combined with the oxygen, forming the white,
snow-like substance called Phosphorus Pentoxide, P, Qg4 The
molecule of phosphorus consists of four atoms, and the reaction
is expressed us follows :—

B, + 50O,

Phosphorus.  Oygen.
A2, ACids.
Phosphoric Acid.—Pour a littie water into the bottle and
shake it up; the phosphorus pentoxide dissolves in the water.
Taste a few drops of the solution ; it is exceedingly sour.  Pour
into it some blue I'tmus solution ; it will be immediately red-
dened. A substance possessing these characteristics is called un
acid.  The phosphorus pentoxide Jias combined with a molecule
of water thus:—

sMg
Phosphorus pentoxide.

+ H.O

P.0; 2

Phosphorasjrentoxile, Water,
A3, Combustion of Sulphur in Gxygen.
Exp. 6.—Wash the lime out of the cup of the detlagrating
spoon, and dry it by holding it in the flame of the spirit-lamp,
Place in it o picee of sulphur about as lavge as a pea.  Heat the
spoont in the flame until the sulphur melts and begins to burn
with a pale-blue almost invisible flame, then place the spoon in
a bottle of oxyuen; the sulphur burns with a much brighter
flame, emitting a beautiful violet-coloved li-ht. When the com-
bustion is over, remove the spoon and observe, (1) the pungent
suffocating smell of the gaseous combination of sulphur and oxy-
gen which has been produced ; (2) the seeming absence of any-
thing 1 the bottle, the product of combustion being an invisible
gas; (3) that a highted paper plunged intv the bottle will be
unmediately extinguished.  The gas is called Sulphur Diozide,

SO.:, and the reaction is as follows: —
S, 20,

Sulphur. Oxyuen. Sulphur dioxide.

A4, Sulphuiross Acid. Pour a litile water into
the bottle and shake it up. Observe that the hand is drawn
into the bottle, showing that a vacuum has been produced
Tasto a few drops of the water; it is sour. Pour a little of it
into ltmus solution in a test-tube ; the solution is immediately
reddened. Thisreddening of the vegetable blue coloring-matter
is called the “ acid reaction.” The gas has combined with a mole-
cule of water to form Sulplhurous Acid, H.S0,, thus:—

SO, H,0
Sulphur dioxide. Water.

A5, Combustion of Carbemn in Gxygen.
xp. '7.—Cleanse the deflagrating spoon from sulphur, by
holding it 1n the flame of the spirit-lamp till no smell of sulphur
15 perceved. Select o few splints of wood charcoal ; place them *
upon the deflagrating spoon, amd adjust it in a bottle of oxygen,
as mn the fisst experiment.  The charcoal burns energetically in
the gas, enitting much light and heat but little or no flame; ob.
serve that the product of combustion is an inodorous, invisible
gas. Plunge a lightad taper into the bottle ; the taper is extin_

2HPO,

Mctaphosphoric acid.

280,

3
Sulphux?ous acid.



