August 12, 19IS5.

AERATION METHOD OF PURIFYING SLUDGE.

New in a sense, has been a subject of great attention
and study of late and the past year or so has
exper; rought forth some v_aluz.ible literature reg.arding
‘ L lments and then: apphcgtlon to sewage disposal
editc)rs‘. 1 In The Canqdmn Engineer last week we referred
ifnporlta ly to the activated sludge treatment and to the

0 ance to Canadian municipalities of the results now
It .'§ attained by those who are studying the problem.

1 likely that the near future will see more attention
Slven to
14

PURIFICATION of sewage by aeration, although not

. activated sludge experiments by Canadian sani-
¥ and municipal engineers.
Wakfﬁr- J. P. Wakeford, M.Inst.C.E., city engineer of
Lex: . eld,' Eng., .deals in an interesting way w'lth‘some
. umc’_‘Perlments, in a paper read before the Institution of
- tlpal and County Engineers last June. He refers
Gilbe(: the Manchester and Salford investigations of Dr.
mentir & owler and Messrs. Ardern, Lockett and Melling,
to deoﬂe_d in these columns last week, and then proceeds
o t.Scrlbe the experiments made 'by hlmse.lf. H1§ de-
foll(l)) lon of the system, and of his experiments is as
WS
Sludge which has been brought into an activated state
ixttu(:-rOl‘lgh aerat_ion is added to raw sewage and _the a(;l-
e ; Is kept in a_state of agitation by forcgng air
R ng it for a certain .penod. Tbe air supply is then
Positeq and when the solid matters in suspension are de-
Catio . the. supernatant liquor is in such a state of purifi-
N that it can be discharged direct to the river.

In 3 biological filter the period necessary for the filter
SIUdeCO{ne “ma.ture” is that period during which sewage
ﬁlterge 18 dgposxted as a slimy film on the surface of the

. Material to act as a nidus for the purifying or-
Vet ;. D‘urin.g this period the slimy film is being con-
Purif Into “‘activated sludge,’”’ which is the seat of the

Cation process.

teriairt}:e new process seeks to dispegse wit%) the ﬁlte:r ma-
slug Y converting sewage sludge directly into “‘activated
ing-ge by means of forced aeration. It is indeed a speed-
time P of the processes which have been known for some
i bas biological methods of sewage purification, for it
the . o shown by Ardern and Lockett, and confirmed by
uthor, that the process is biological in that it cannot

C'arried out with sterile sewage and sterile sludge.
he experiments at the Wakefield works were first
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humus sludge was placed, together with a quantity of
ordinary sewage, and aeration was carried on for a few
days. The sludge was allowed to settle for two hours and -
the efluent was drawn off. The barrel was again filled
with crude sewage and aerated for twenty-four hours, the
sludge allowed to settle for two hours, and the effluent
drawn off. This was repeated four times, retaining the
sludge in each case. It was noticed that the time re-
quired for each succeeding oxidation gradually diminished
until eventually it was possible to obtain a well-clarified
effluent in two hours.

The table at the foot of this page gives the results
of the analyses of the four fillings.

It will be noticed that when the sludge had become
thoroughly activated as in case (d), it was possible to com-
pletely oxidize the ammonia present after two hours
aeration.

On the average, aeration for a period of two hours
under the conditions of experiments, was sufficient to
obtain a percentage purification as measured by the four
hours’ oxygen absorption and albuminoid ammonia tests,
quite equal to that yielded by chemical precipitation and
bacterial filters. The aeration was effected by means of
a porous tile diffuser set in a light cast-iron box, an air
chamber being formed between the underside of the tile
and the floor of the box. This diffuser was placed on the
bottom of the barrel to introduce the air in the finest
possible state of division. The difference between aeration
effected by air admitted in large bubbles and that in a fine
state of diffusion is clearly seen in the following table,
taken from Part 2 of Messrs. Ardern and Lockett’s re-
searches on the ‘‘Oxidation of Sewage Without the Aid
of Filters” (Journal Society of Chemical Industry, Volume
XXXIIL.) :—

Rate of Oxygenation of Raw Sewage, Results Expressed
in Parts per 100,000.
Dilute Sewage.
Dissolved Oxygen Content when

Time Aeration effected by :—
Plain Tube Diffuser
At commencement .. ... .24 .24
AffertTsiamnibe SSECNIE AR L 42 73
S0 R e ) .49 74
s St A e E .56 76
‘: 60 Sl A el “57 i
1. "go il T TR A .63 79

Messrs. Ardern and Lockett have also proved that
temperature influences the oxidation process, the sewage

Percentage Ammonia fas N)
Purification
on Nitrites Ritrates
Oxygen (as N) (as N)
Absorbed Free and Albu-{

Figure Saline minoid
T 3-750 -780 <5 G
81.2 .480 .192 Nil I1.20
88.9 .060 .156 Nil 1.60
e 4.250 .800 r o
26.6 1.800 .328 Nil 40
78.9 1.200 .248 Nil .86
83.3 [ {300 .180 Nil 1.40
Tk et i o A i
89.5 .700 132 — .50
9o.8 Nil .080 — .9o
— 2.750 1.140 —_ s
90.5 .100 .096 .10 .50
92.6 Nil .076 Trace 9o
943 ' - o Vns s



