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THE WATER MUCH SOFTENED. T

the water to form lasting soap-bubbles, which, being con-
gregated, constitute a lather. Now the part of the soap de-
stroyed must be very nearly proportional to the hardening
matter present in the water; whereas the extra part of the
soap not destroyed, but required to produce the consistence
proper for a lather, must be nearly constant for any supposed
bulk of water, be the water hard or soft. Thus, let the
soap destroyed by one hundred gallons of London water be
twenty-four ounces for the unpurified and six ounces for the
purified, which is one-fourth part; if the extra quantity for
each necessary to give the consistence proper for a lather
be three ounces, then, in the forming of a lather, the quantity
consumed will be twenty-four ounces added to three ounces,
that is, twenty-seven ounces for the unpurified water, and
six ounces added to three ounces, that is, nine ounces,
for the purified, which is one-third part., Thus it is, that
although the hardening matter may be a fourth, the soap
consumed in the formation of a lather may prove to be a
third.

To judge accurately of the saving in soap from the soft-
ening of water, the same principle must be extended to what
may be called the washing duty that soap has to perform.
For ordinary washing, such for instance as the washing of
clothes, more soap is required than merely what would form
a lather. Now this second extra quantity of soap will be like-
wise constant, with hard water as with soft. In the illustra-
tion already employed, where one hundred gallons of water,
when unpurified, require for producing a lather twenty-seven
ounces of soap, and when purified only nine ounces, we may
further suppose, that nine ounces of soap additional to what
would form a lather must be used in the washing of a certain
parcel of clothes. In such a case, the unpurified water will
consume twenty-seven ounces added to nine ounces, that is,
thirty-six ounces of soap, while the purified will consume






NO FUR IN BOILING. 9

more expensive item than the additional soap. When the
cost of wear and tear is kept in view, it may be doubted
whether any real saving arises from the excessive use of
soda that is now so common.

But, altogether apart from any saving in soap or soda that
may arise to the inhabitants of the metropolis from the adop-
tion of the patented process, there is the consideration of
comfort—up to this time the almost unpurchaseable comfort
of soft water in London. The purified water, after being
used with soap in a washing basin, leaves on the surface
only light soap-bubbles, instead of the white curd that sur-
prises and offends the eye of any stranger accustomed only
to soft water., When large quantities of water are used,
such as are necessary for different sorts of baths, it is felt
sensibly how much the hardness of water stands in the way
of the effectual and comfortable washing of the person. The
use of peculiar and expensive soaps never can compensate
for hardness in water.

II. The New Process will prevent Fur in Boiling.

The matter deposited on boiling any water of the Com-
panies consists chiefly of chalk. This deposit is occasioned
by the bicarbonate of lime being gradually decomposed into
carbonic acid and chalk. The carbonic acid escapes in the
form of gas, and the chalk, being insoluble even in boilino
water, subsides and mostly adheres to the boiler. The
patented process removes the bicarbonate of lime. Conse-
quently, no deposit of chalk can occur on boiling the puri-
fied water. No amount of previous filtration can prevent
such deposit.

Certainly it is annoying, that the clearest water to be found
in London cannot be boiled without becoming milky from
the deposition of chalk. A protracted boiling, no doubt,
will separate all the chalk, and soften the water. Most of






VEGETATION AND INSECTS DESTROYED. 11

into any large glass vessel so as to be readily seen, may be
observed slowly to deposit a vegetation on the glass. Side
by side, in similar vessels, this appearance will not occur in
the same water after purification by the patented process.
The reason is probably twofold ; first, the lime-water, which
exists in the mixture for a short time as lime-water, may
destroy the germs of vegetation; second, the chalk as it
forms has a cleansing effect on water, from the property
it then possesses of incorporating itself with diffused mud
or colouring matter in the water. Certain is it, at least,
that from water containing such matter, chalk falls not in
its natural white, but of a dirty appearance; and certain is
it, that the water, after the chalk has fully deposited, is more
clear and free from colour than it was before, or than it
could be rendered by mere filtration. The deposition of
diffused mud by subsidence will not only be much accele-
rated by the new process, but be rendered much more ef-
fectual.

Vegetating matter is an injurious impurity of the water
supplied to the metropolis by the Companies, and it is in-
creased by the system, adopted by most of them, of pro-
longed exposure in reservoirs for the purpose of subsidence.
Such impurity renders their waters inferior to the spring-
waters ; it imparts an offensive taste; it affords nourishment
to water-insects, and encourages their propagation.

IV. The New Process will destroy Water-Insects.

The insects that abound in the waters supplied to the
inhabitants of the metropolis as a drink and for cooking,
constitute a serious objection to those waters, not only for
the disgust that such creatures must excite, but for the state
of pollution implied in the single fact of their presence. It
happened to the Patentee, early in the present year, to
take from the water-pipe of a public hospital in town a






COST OF THE PROCESS. 13

no filter can separate, and it does not include any of the
chalk that has for its basis the lime added to the water in
the form of lime-water. Taking both together, the chalk
that falls down would amount to Fifty-five Tons a day, or

Twenty thousand Tons a year.

III. Cost of the Purifying Material.

As far as the Patentee has been able to ascertain, the
cost of the burnt chalk required for all the Water Compa-
nies would be Ten Pounds a day. Against this cost, may
come to be deducted the value of the fifty-five tons a day of
deposited chalk, which cannot but be available for some
useful purposes. Being burned, it would afford lime of im-
proved quality for mortar, and, without being burned, it
might answer as an ingredient of compost manures for clay
soils. At the least, the expense of the burnt chalk would
be reduced to the cost of burning.

IV. Cost of the New Process compared with known
Processes for effecting the same Objects.,

That it wmay be understood how the patented process
comes to make the purification of water on the large scale
practicable and eligible, a glance may be taken at the pro-
cesses previously known for effecting the same ends. These
were three :— '

Ist, Boiling. If the forty millions of gallons of water ne-
cessary for the supply of each day, were to be heated until
it all boiled, and were afterwards to be kept boiling for two
hours, the water would be brought into almost exactly the
same state of purity as by the patented process.

2nd, Distillation. 1If the whole forty millions of gallons
were distilled each day, the water would be purer than it
could be rendered by the patented process; but if only
thirty millions of it were distilled » and were, after distilla-






GENERAL OBSERVATIONS. 15 °

ponent part of chalk, along with other chalk from the bicar-
bonate of lime. This character of the patented process is
as fortunate as it is rare in chemical processes.

VI. The New Process compared with the late Mr., Telford's
Project,

When this eminent engineer made in 1834, at the request
of Government, a Report on the best mode of obtaining
pure water for the metropolis, he recommended that certain
river-waters should be brought from a distance. The esti-
mated cost was about £1,200,000. But so far as the esti-
mate went, it was for supplying water for only a portion of
the Companies, such as, taken together, did not then supply
so much as a half of what the metropolis received. The
water obtained after this outlay would have been little better
than what is now supplied. It would not have been softer;
it would still deposit a fur; it would not be free from vege-
tation ; it would have contained insects. It is a triumph of
chemical art over mechanical, that, by bringing into col-
lision well-known chemical properties of chalk, itself the
largest impurity, water free from this impurity and from all
these defects can be obtained from sources at hand—water
of a degree of purity such as the Patentee has not been
able to obtain or hear of within a circle around London of
more than thirty miles’ distance—and, not only at hand and
purer than money could command by mechanical means,

but in a copiousness of supply that must be as exhaustless
as the Thames.

Tavistock Hotel, Covent Garden,
October 16th, 1841.
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