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We will now consider softening of the water by means
of lime. Carbonate of lime, CaCo,, is nearly insoluble, but
when carbonic acid gas is present, soluble bicarbonate of
lime is formed. Dr. Clark’s process, which has been in
operation all the world over, in one form or other, for about
half a century, consists of adding quicklime or slaked lime
to the water, with the result that the active lime at once
combines not only with the excess dissolved carbonic acid
in the water and forms the practically insoluble carbonate
of lime, but also robs the bicarbonate of lime of its semi-
combined carbonic acid, so as to effect practically a total
precipitation of all the lime present as carbonate. The
active lime thus effects exactly the same result as would be
produced by boiling.

In softening water by adding lime, theoretically, 0.56
parts of quicklime is required to remove each one part of
carbonate of lime in 100,000 parts of water. In practice,
however, more quicklime is required. Adopting the same
basis for calculation, as is the case of the soap consump-
tion, each part (or one pound) of carbonate of lime per
100,000 parts (or pounds), which is the same as 10,000
gallons of water, requires 0.56 parts or pounds of quick-
lime to remove the carbonate of lime. This is equal to 5.6
pounds per 100,000 gallons. The water contains, say, zo
parts of carbonate of lime per 100,000, so 112 pounds of
quicklime are necessary. With lime at one cent. per pound,
the cost of softening such water is $1.12 per 100,000 gallons,
or 12 cents per 1,000 gallons. The actual cost will probably
be nearly twice as much. It will thus be observed that
softening by lime is, theoretically, about eighteen times
cheaper than by soap.

Prairie water, however, as already stated, contains other
salts than carbonate of lime, and we will see what it means
to adopt a softening process to reduce them to an eco-
nomical minimum. Thar will mean the adding of quicklime
as well as soda ash.

Assuming that prairie well water contains:—

20 parts Der 100,000 of calcium carbonate.

3 parts per 100,000 of magnesium carbonate.

15 parts per 100,000 of magnesium sulphate.

The quantity of quicklime to remove the calcium carbonate
with the theoretical amount already mentioned, 112 pounds
per 100,000 gallons.

The theoretical quantity of soda ash necessary to re-
move most of the magnesium carbonate will be 37.6 pounds,
and to remove the magnesium sulphate 130 pounds per

100,000 gallons.
The cost will, theoretically, be :—

112 pounds of lime at one cent per pound.... $1.12
167.6 pounds of soda ash at three cents...... 5.03
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The cost of lime and soda is, therefore, equal to about
six cents Der 1,000 gallons, but in actual practice it will
be more. To this must be added the cost of labor, super-
vision, capital charges, efc. As the cost is high, it is de-
sirable to ascertain to what extent the hardness can be

d to our local conditions with respect

reduced, having regar
to cost of labor and materials. But this the author will not

follow further at present.
Before any softening scheme can be undertaken with

dence and satisfaction, it is essential to
obtain results of mineral analysis of the water to be treated,
which is different to sanitary analysis. It must be clearly
understood that the foregoing figures are only approxima-
tions submitted to illustrate the nature of the problems con-

fronting the engineers in the West.

any degree of confi



