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:f%:’thY the production of hypochlprite with its steril'izipg
trodc « It will bG_ noted that the lime SOllltl'On used is in-
e uced at a point above the carbon and just below the

On electrodes, for the reason that the electric current
Pas.ses.by way of the electrolyte which predominates, or
Which is more easily ionized, and the presence of the lime
i Fhe_ passive carbon electrodes would result in the dis-
S°CIa.tlon of calcium hydroxide, rather than the sodium
chloride, and no sodium hypochlorite would be liberated.

Description of Electro-Chemical Apparatus.—In the
0ld process the sewage on entering the receiving well at
the Elmhurst plant passes through a perforated metal
SCreen with 54 in. circular openings, and is pumped to

€ level of the sedimentation tanks, from which it flows
Y gravity to sand filter beds. There are four of these
old sedimentation tanks used in series, each holding about
65’.°°° gallons, and enclosed under the roof of the
building,

In preparing for the tests on the new electrolytic pro-
Ces_S, the apparatus was placed on a temporary platform
uilt over one end of the first tank in the old series above
Mentioned. This platform has a floor area of I_8x24
&, which provides sufficient room for a 2-in. centrifugal
Pump and motor, the electrolytic machine, lime solution
tank, efflyent sedimentation tank, platform scale and
aboratory table. The pump was required only for the
Purpose of lifting the sewage treated to the higher level
above the flow of the old tanks. A 34-in. perforated
SCreen is used on the suction line of this pump. The
€lectrolytic machine used is erected vertically, the sewage
OWing through the bottom to top, the electrodes being
entirely enclosed. It stands 7 ft. 3 in. high from the
00r to its outlet pipe flange and is 24 in. x 18 in. 1n
cToss-section. The cypress frame enclosing the e_lectrodes
'S 4 ft. 10 in. high, sets on a cast iron base, which holds
algo the motor-generator set, is capped with the out.let
Casting which is bolted through to the base by outside
Olts at the four corners.
el?a I'l"“’onta.lly one above the other.
el Ctrolytic machine one bank of 10 . s
€Ctrodes, are placed and connected in series, and above
IS are four banks, each consisting of 12 iron electrodes.

t € alternate iron electrodes are connectet}l in gl'OllP§r l:)f
onree and these groups are then connectgd in serles.1 t’:
ofe. bank of carbon plates is parallel with the whole S;
Iron electrodes, so that g/1o of the current1s taken by

© carbon and 1/10 by the iron electrodes. The 1ron
Eiate.s are connected so as to be automatically short-
Crculted to a zinc plate in the top when the operating
Irent js shut off. A volt meter and an ammeter areé

a .

gttaChed to the front of the machine. The motor of éhe

ferator set furnishing direct current for the electrodes
are steel shafts con-

iesc(: (rjOtateS two 34-in. vertical squ g
shaf:3 by gearing to the motor shaft. i esel b
Conti. CTY paddles which operate between the e.ect s

€ng nuously, The shafts are made in sections i)t(lis ang
theugh to pass through a single ]aank of electr betsween
eaChSectxons are keyed together In t.he spaces dsl it
Cach bank. This arrangement supplies two pa oiated
in o SPace between the electrodes and they am;1 r Vi
Wi PPosite directions, one slightly in advance of t er:squré
generhl,gh mechanical efficiency since the wa’tﬁ: p g
are ated by one aids in driving the other. e gn-con_
duct'made of material which is non-abs.orbent, nre o
lon ln;g and very durable. In this machine they 2tla egring
to g’x ¥ in. thick and 27/ in wide at the centre, };t e
In. at each end, while the shaft opening

S a 3/ in. square.

At the bottom of the
f 10 carbon plates, or

cen tre i

The electrodes are set
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The iron electrodes are made of a certain grade of
low carbon steel and are 10 in. x 16 in. x 3/16 in. thick
and spaced 34 in. apart. An opening is left at one end
of the lower plate in each bank for the entrance of the
sewage or water, which then is divided by the plates into
thin films as it passes on to the next bank of electrodes.
A space of 3 inches between each bank or section of elec-
trodes facilitates the connection of the paddle shaft sec-
tions as they are inserted with each tank of plates when
the machine is erected.

Lime Tank.—The lime solution tank used is 3 ft. x g
ft. and 3 ft. deep, holding about 336 gallons. Lime solu-
tion is introduced into the electrolytic machine just above
the carbon electrodes and mixes with the sewage as it
passes from the carbon to the iron plates. In this in-
stance a small plunger pump electrically driven was used
to inject the lime, as there was not sufficient head room
to secure a gravity flow into the machine. From the
electrolytic machine the sewage flows through a weir box
to provide means of measuring the quantity treated. This
box is 23 in. x 37 in. x 17 in. deep, with a 3-in. pipe out-
let into the sedimentation tank.

Sedimentation Tank.—A small sedimentation tank is
provided to take the flow from the electrolytic machine.
Its outside dimensions are 11.5 ft. x 7 ft. x 5 ft. and was
built as a two-story tank with a false bottom sloping from
a line 2 ft. below the top on one side, down to the front
bottom edge, but as septic action plays no part in this
process, the effluent is permitted to pass through the sedi-
mentation slot and emerge from the 6-in. space between
the side of the upper compartment and the outside wall
of the tank. This space is usually provided for the escape
of septic gases in biological processes when it would be
filled with decomposing sewage. Notwithstanding the
unsuitableness of the design, this tank has served as well
as any, inasmuch as any form of tank properly baffled
and with convenient means for removing the sludge, is
all that is needed. Its effective capacity is only 1,550
gallons, which, at the rate of 25,000 gallons per day,
gives a theoretical retention period of %% hour. However,
tests have shown that the clarified effluent leaves this
tank in from 10 minutes to 1 hour. This was conveni-
ently tested by the introduction of phenolphthalein, which
holds its pink color in the slightly alkaline effluent
throughout the flow through the tank. The strongest
traces of color usually emerge in about %4 hour.

The time of flow through the electrolytic machine
when 235,000 gallons per day were being treated, averaged
about 2 minutes, though the first traces of color showed
in 1 minute and all color of the indicator used had dis-
appeared in 3 or 4 minutes. '

The weir box was calibrated by means of a scale
fastened to the inside. The flow was measured by weigh-
ing the effluent on a platform scale, and a curve was
plotted to indicate the number of gallons treated per day
for each reading on the scale in the weir box. ,

The quantity of sewage treated was generally held
at 25,000 gallons per day to suit the capacity of the lime
tank and the small sedimentation tank and also to main-
tain uniform character in the effluent, which, after settling
in the small tank, was run into the large plant tank be-
low, and there retained for observation.

Amount of Lime Required.—The amount of lime used
will vary in each case with the normal free and half-
combined carbonic acid contained in the sewage. The
softer the water of the public supply, the less the amount
of lime required for purification. The lime used at Elm-
hurst averages about 1,200 lbs. per 1,000,000 gal.



