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(). Wateris hard because the Lime or
Magesiasalts, which are held in solution in
the water, udite with one of the constituents
of soap to form an insoluble chemical com-
peund which grates on the hands ; hence ()
the test for hard water jis that when soap is
wsedin it, thesoap does not form a lather, but
cuxdles.

(¢ CaSO 4 when dissolved in water is de-
tected by mmeans of Baric Chloride, which
thirows down a white precipitate.

IIL (a). **Giveproofs that the atmosphere
is mot a chemical compound. (b). State the
ord inary impuwritiesin air. (¢. 'What objection
to calling CO; an impurity?”

(@) 1- fOand N be brought together ir .

certain pproportions, no heat is evolved, hence
the mixture cawnot be a chemical compound,
althoougly it has all the properties of pure
atm osph eric air.

2- Air is soluble in water, as is also its
com ponents, O and N. But it is found that
the air expelled by boiling, from water in
wh' uic has been dissolved, contains more
tharx 20.8 per cent. of O. This is because O
is maore soluble than N, and the two gases
dissoolve 10 water inproportion to their indi-
~viduzl solubility, hence the two components of
Aractas il th2y were in a free state, therefore
we conciude that airis merely a mixture of O
=nd N, andnot a compound.-

3. Dotassic Pyrogallate absorbs free O. If
irbe conkned in A wbe over Merenry, and
Paassic Pyrogallate be admitted, the Mercury
-will xise In the tube, as O is absorbed, to
abwmt oe-fifih the space originally occupied
by thacair. This absorption of the O alone
proves that it is not a chemical compound
with N, becwse il any other gas in which O
i=achemical constituent is treated in the same

1y, Maction whatever takes place.

4 “The gas Nitric Oxide which is colorless,
lzas thie power of uniting with free O to form
Nilrogen Trioxide Acid. which is of a reddish
brownra color.  Nitric Oxide does not take O
xon substances which have it chemically com-
bind 5 but when it mixes with air it invariably

becomes red, proving that the O with whichit
unites is in a free state,

(bj. The ordinary impurities of air are
Carbevic Acid (COq), Agueous. Vapor and
Ammonia.

(¢). Objection might be made to calling
CQC, an impurity because it is necessary to
the existence of plants, whose Chlorophyll in
sunlight has the power of absorbing C from
CO,4 and setting free O into the atmosphere.

IV. (a). “State the impurities of coal gas,
and (4} how they are separated. (c). Why
is C,H, the more luminous, and CH4 the
more heating? ”

(). Theimpuritiesof coal gasare Ammonia,
Carbonic Acid and Lydric Suiphide.

(8). The Ammonia may be completely sepa-
rated by means of sawdust soaked in Hydric
Sulphate ; and forms the chief source of Sal
Ammoniac.

The separation of Carbonic Acid is effected
by absorbing it with lime.

Hydric Sulphide is disposed of by absorbing
it with Ferric Hydrate ; the sulphur of the
former uniting with the iron of the latter to
form Ferric Sulphide, while the remaining
Hydrogen and Oxygen unite to form water.

{c). C21T, contains a greater proportion of
C than CH 4, and as the brilliancy of the flame
is due to fine particles of incandescent Carbon,
the flame of burning CaH 4 will be more lum-
inous thanthat of CH 4 ; but, on the other hand,
since CH, contains-relatively more H than
C,H,, and that the intensity of heat is chiefly
due to the presence of burning H, the flame
of burning CH,4 will be hotter than that of
C.H,.

V. «The Acids HCIl, HNOy and H.50,
are poured into a tube. State the order in
which they will arrange themselves, and ex-
plain.”?

If we take a litre of water and a litre
112 S O, it will be found that the H: S O, is
1.842 times heavier than the water. In the
same way H N O; is known to be 1.517, and
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