
troublesonie and liarniful iîmplurity when steain bolers are supliid

with it. Chialk is as nt:arly insoluble iii 1>urc water as inost substances
wvith which wu arc acquaitited, one million p)arts of water dissolving

only eighteen parts of chalk. That is, were a gallon of water fully
saturated with chialk tu bce valporatud to dryness the residue wotuld
weighi only about i Y4 grains. Wc shall sec, however, that under con-
ditions quite conmonly found in nature tUc solubility of clîalk înay bu
iiucrcased to S'Oo parts per million, L. e.. a residue of 62 grains would bu
obtained froîn a g-allon of water satturatcd under these circumnstances.
The condition rcferred to is the presence of free carbonic acid in the

water. ]3cforc illustrating this, let ine indicate the laws which govcrn
the solution of gasus in watcr. Tîmese are, briefiy, (i sL), the spccn:iic
nature (A the gas; (2nd>, the temiperature ; (3rd), the pressure. TFhe
two gases, of which our a.tinuslpherc is essentially comiposed, are soluble
in water only to a vcry sliglht extent. At the ordinary teluiperature and

pressure of the air i oo gallons of watcr dissolve ab)out 3 gallons of
oxygen, and nitrogen is only about haîf as soluble as oxygen. A fourtlî

law of gaseous solubility applies whcen a mixture of gases is exp)osed to

a solvent, as in the case of air and watcr. Each gas is dissolved just in
such proportion as it would be wure the other bas not prescrit (tic

pressure, of course, being correspondingly reduced>. A consequenrce
of this is that while oxygen and nitrogen are prescrnt in air in the ratio

of i tO 4 they are dlssolved in water in the ratio of i to 2. Thus the

atmuospheric gascs p)rcsent in water forin a mixture very much richecr in
oxygeii than is thie air, and thc important consequences that follow froni

this -are not fat to seek. It is fromn this dissolved oxygen that fish and

ail water-breathers obtain the supply to arterialize their blood, and,
what bears more directly upon our subject to-night, it is by nmeans of
this dissolved oxygen that the various processes by wyhich the harnifl

and even poisonous organic impurities of natural water are changed tw

innocent substances, are carried on. So emphatically is the presence
of oxygen in solution an essential condition of' purity in a surface

water, that niany chemists always estimate the dissolved oxygen in

water analysis. In illustration of this point 1 may quote the following
figures from a report upon the river Seine, above, at, and below

Paris :


