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ELEMENTARY CHEMISTRY.

WATER-Coninued.

Relation of Water to Heat.
(1) Expansion and Contraction.

Exp. 3.-Take a suall thin flask, fit it with a cork, through
which passes a suall glass tube about 2ft. long. Fill the flask
with cold boiled water, insert the cork, taking care, that there
are no air-bubbles entangied beneath it, and press it into the
bottle until the small tube is about half full. Now heat the
flask, and the liquid slowly rises in the tube Waler, therefore,
expands by heat. This property water shares with other sub.
stances. It nay be said to he a law of nature that inorganie
substances expand wlen heated.

Next inmerse the flask in a mixture of snow or pounded ice
and half its weight of common sait; or a mixture of suiphate of
soda (Giauber's sait) aud^hydrochlorie acid vill do equally vell,
the sait being just covered with the acid. As the water cools
the liquid sinks in the tube, becones stationary, and then begins
to rise. If a therniometer could be pluiged into the vater in
the flask it would b found to u.mark 4*C. or 39-2F. vhen the
water began to rise. The expansion of the liquid goes on till a
sudden check is observed; if the flask is then examiined it will
probably bc found to be cracked and to contain ice. T/us water
tchen cooling contracts till the temýperature of 4°C. or 39-2°F. is
reached, and whenfùrther cooled it expands. If similar experi-
msents are muade with other liquids, such as alcohol, oils, etc.,
they will be found to contract, but iut tu expand agam as the
temperature is reduced. Thus water is the great exception tu
the general law, and in thisb respect stanids alune amungast liquid
hitherto examsined.

But Water nLot only expand.s in this unique way befure it
freezes, but in the act of freezinig, it undergues a large and
further expansion. This expansiou, exertng an aiiust irresist-
ible force, plays an in;portant part in the dismntegration and
'plitting of rocks during the winiter. Tihe sane cause leads to
t. e bursting of water-pipes. Water shares tlis property with a
few other substances, such as cast-iron, bismuth, and antiniony.
This property of water is of the greatest moment to mankind.
If it obeyed the ordinary law, our lakes and rivers wouIld become
masses of solid ice, and all animal lîfe mn then would perish.
Tise ieat of suimer would b utinable to undo the effects of the
winter's cold, and the chmate wouild be so aitered as to render
any but equatorial regions aitnost uninhabitable.

<2) Boiling.
At ordinary temuperatitres water is continually giving off in-

visible vapor, which diffuses into the surrounding atmosphere.
Whuen the temlperatutre is reached at 'rhich the pressure (tenswn).
of ils vapor is equal o that of thb atmospuere at the lime, il is
said to ho. This temperature is 100°C. at 760° n111. piessure,
or 212°F. at 30 inches baromnetric pressure. Since tihe builinag
poiimt depends on atmiiospheric pressure, it wili be loowered at

higih elevations. It lias been founsd that in asconding moun-
tains the boiling is lowered 1°F. for every 590 feet.

(3) Latent Ileat of Water.
Wlena ice at 0°0. mielts it absorbs without elevation of tem-

perature as much heat as' wousld raise ,the temperature of an
equal wdight of water fromt O0C. to 79°C This quantity of heat
is required to change the state fron soFd to liquid water, and is
spoken of as its latent heat. When vatér freezes, or becomes
solid, this amount of heat, whichis j necessary to keep the water
in the liquid fori, and is, therefore, terned the heat of liquidity,
is.evolved or rendered sensible.

(4) Latent Heat of Steam.
Wlhen water is converted into steamt a large quantity of heat

becomnes latent, since, notwithstanding the continuous action of
the fire the temperature remains constant. Water, like all other
bodies, requires more ieat for its existence as a gas than as a
liquid. One grain of steam at 100°C. passed into ice-cold water
can raise the temperature of 536 grams of the latter 1°M. The
latent heat of stean is, therefore, 536 thermal units-a thermal
unit being the anount of heat required tu raise a umit weight of
water through 1°C. Wien water evaporates or passes into the
gaseous state, ieat is absorbed, and so muchi hat may thus be
abstracted fron water that it may be made to freeze by its own.
evaporation.

Water as a Solvent.-Water is the most valuable known
solvent, there boing few substances solid, liquid, or gaseous,
which are absolutely insoluble in it. As a rule, the power of
water to dissolve liquids increases. with the temperature, white
the solubility of gaises is greater at low than at high temperatures.

Impurities in Water.-Natural waters are never free
fron dissulved impurities. Tiey contain gaseous, liquid, or
sulid impurities, varying according tu the source from which
they are derived, and the nature of the soil or rocks o ier which
they have fluwed. If water containing carbunic acid percolates
tliuougi cretaceous rocks, the carbunic acid combines with the
insoluble cadeium carbonate, foruing soluble calcium bicarbonate
(Art. 132). Of the solid matter dissolved in drinkabk waters,
the greater part is usually made up of calciur salts, generally
accomnpanied by small quantities of magnesium salts.

Lime in Water.

Exp. 4.-Haif-fill a test-tube with water, add a little lime-
water, and pass carbon dioxide through it; it first becomes milky
and then clear again. Now add å solution of animonium oxalate,

o- oxali acid, H 4; the water becomes
turbid. Again, half-fill the test-tube with water, and add, a
littie piaster of Paris, CaSO 4, shako well and filter. Noiv add
anmonium oxalate or oxalic acid, and the vater becomes turbid,
llence, aumiumlo.calate or uxali- acid is a lest for lime.

Six grains os lime p.or gallon will yield a sliglht turbidity, 16
gramils a distinct precipitate, and 30 grains a large p)recilita
soluble in nitric acid.

It the water cuitaiins calciut bicarbonate the reaction is-

H2Ca(C0 3 )2 + (NH4)JC.0 4 = CaC204 + 2NH 4HCO8
Calclusmbicarbonat. Aumoniumoaate. Calciumaoztate. Amtuoîium bkarbonate,


