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S€cure this separation of the products, four distinct lines

of development have been followed :—

(1) By the insertion of a permeable d
tween the anode and the cathode.

(2) By employing a mercury cat
Nately the cathode in the electrolyzing ¢O
Cell and the anode in an adjoining compa
amalgam of metallic sodium and mercur
by water.

(3) By placing the cathode und
Pending upon the stratification : :
occurs due to the different densities of the brine solution
and the caustic solution surrounding the immersed
Cathode.

(4) By the use of a fused salt
lead cathode.

Only the diaphram and the
.commergial exrploi[:ation in this country on account of the
Nefficiency and cost of maintenance ffor the other types
indicated above under items three and four-

The several forms of diaphram cells which have been
Commercially operated, consist of two groups:—

(a) Cells with submerged diaphrams and C?thocgfli'act
(b) Cells in which the electrolyte comes 1D

With one face only of an unsubmerged diaphram.
Le Sueur,

Very early in the history of electrolysis,

GibbS, C)xl'ocker}',, Nelson and therS conceived e fpeSrati(xi'
Cells of the submerged diaphrém, or first _group‘. 1e ::13 .
employed a horizontal diaphram and Gibbs empioY
Circular cell with a vertical diaphram- i 3

~ The unsubmerged diaphram Eroupuiasy t:ilr{] 51;13_
divided into two classes,—with pesmegples o
Meable diaphrams.

All of the permeable diaphram
Merged and the submerged group
of ashestos paper or cloth, dispose
Manner that they separate it into tWO A
Ments, designated (1) as the anode compar he’re ol
Which the saturated brine is introduced g tment
Chlorine is formed; and (2) the cathade, COIRAS ’

Where the caustic soda is forme(il;c1
With cells of the submerg i A
i - : as an
Possible to a large extent to keep th'e _chlorullie ug({) 1ot
B e ednmnag mamtammgha le?/el in the
‘N the anode compartment higher than the

: . continuous flow
Cathode compartment, thus inducing 2 Nevertheless,

from the anode to the cathode chambers. through
Y osmotic action and mechanical mterchanie cathode
the diaphram, the salt caustic liquor from t eand there
compartments’ invades the anode Compa-rtmel?t ochlorite,
COmbines with the chlorine to form sodium ypnd causes
Which results in the loss of these two prOdUCt.'So?lSly noted
? rapid disintegration of thedan(’de' as prevt
D the description of the laundry €€t ate in

Cells 0? the submerged diaphram tygeeogngint.
Practical service at not more than eighty=1¥

W3 3 S
1 i i the Billiter-Siemen
e L horilslyin direct ratio to their

Cell), with a maintenance Whic ,
ack of efficiency ; because, the 1esS emziencompartmenty
More hypochlorite is formed in the an 'f'eof the anodes.
With the consequent shortening of the life e i

Cells of the submerged diaphrat typieks of service
Teasonable efficiency during the first T bwt as the age of
alter a new diaphram has been inserted, bu rmeable and

€ diaphram increases, it pecomes less Pe

accordj iv

ngly more effective as
: uc
COntamination of the anode by the prod

©
®Mpartments.

japhram be-

hode which is alter-
mpartment of the
rtment where the
y is decomposed

er the anode and de-

electrolyte and a molten

mercury types sur vived

s for both the unsub-
of cells are composed
d in the cell in such 2

distinct compart-
into

diaphram group it is

of the electrolyte which

t the cell, the
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With cells of the second group, having the diaphram
immersed on one side only, the above-described contami-
nating influences are éentirely eliminated, because there is
no large body of caustic liquor present in the cathode
compartments, since the cathode liquor is withdrawn as
fast as it is formed. It follows that in actual service cells
of this type closely approximate theoretical current ef-
ficiency, with a resulting increased output and a longer
life than can possibly be attained by cells of the submerged
diaphram type.

The Allen-Moore cell, as installed by the Montreal
Water & Power Co., is of the unsubmerged diaphram
type and is guaranteed to have a current efficiency of not
less than ninty-two per cent. '

Description of the Installation.—The chlorine cell in-
stallation consists of a salt storage bin (having a capacity
of 40 tons of salt), the brine saturating ard purifying
equipment, two 15-h.p. motor generator sets, four chlorine
cells -and the silver ejectors and distributing lines for
applying the chlorine water to the water to be treated.

The brine saturating and purifying equipment con-
sists of three vertical galvanized iron saturators (twenty-
seven inches in diameter by six and a half feet in height,
provided with a spray system at the bottom and an outlet
six inches from the top), and two concrete reaction tanks
having a capacity of 82 cubic feet each. These tanks are
built with sloping bottoms and are provided with a pipe
grid for air agitation. Two sand filters are provided for
filtering the purified brine which passes from the filters to
the two conerete storage tanks, having a capacity of 276
cubic feet each.

The distributing lines for applying the chlorine water
to the water to be treated are one-inch chemical hose lines,
and the chlorine gas is ejected into the water by means of
a silver ejector, which maintains a four-inch vacuum on
the chlorine cells and takes the gas from the chlorine main
through the ejector to the distributing lines.

Description of Chlorine Cell.—The four electrolytic

cells are of the Allen-Moore type. Each cell is a standard
6oo-ampere unit and is 7 feet long by 2034 inches wide.
Each cell is provided with Acheson graphite anode plates,
and pure wrought iron perforated cathode plates. As
stated previously, the Allen-Moore cell is of the unsub-
merged diaphram type and uses asbestos paper for the
diaphram material. Unlike several other types of elec-

trolytic chlorine cells, the cell box of the Allen-Moore cell |

is made of concrete, properly protected at the surface to
withstand the action of the chemicals.

The cells are connected in series and are provided
with short-circuit switches or cut-outs. The voltage
carried on each cell is approximately 3.3 volts, and each
cell is capable of producing 32 pounds of chlorine per 24
hours.

Preparation of Brine Solution.—A small quantity of
water under pressure is allowed to flow in the bottom of
the saturators. The saturators being charged with salt,
a saturated solution of salt is delivered to the two con-
crete reaction tanks. A sufficient quantity of soda ash is
added to the brine in the reaction tanks to combine with
the calcium and magnesium salts present in the brine, and
the contents of the tanks are agitated for one-half hour to
insure complete mixing of the soda ash solution with the
brine, and also to hasten the reaction. The solution is
then allowed to remain in a quiescent state for one hour
to allow the precipitate formed to settle, when the solu-
tion is filtered through the sand filters into the purified
brine storage tanks. A sample of the purified brine is
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