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' BOD REMOVAL AND SUSPENDEDS SOLIDS VARIATION IN THE
TOTAL OXIDATION PROCESS

- By Dr. En(/, Takeshi Goda, C.E. Member
and Katsuhiko Kitai, CE Member

Among the various téchniques ‘and” modifica-
the 'total
oxidation, a complete treatment covering the

tions of activated sludge process,

phase of auto-oxidation or endogenéus respir-
ation, is applied successfully to many kinds of
waste treatments. In case. the loading value
of influent BOD-aerator suspended solids is kept
proper and the growth-rate of .activated sludge

is. quantitatively balanced" with. the supporting

nutrient materials, considerable - high': efficiency

in BOD removal - may- be expected :regardless
of ‘the type of operation, either fill‘and-draw or
continuous.
excess.. amount :of . volatile. suspended ~solids
exactly. Y : - S

Referring to the recent paper by McCabe and

Eckenfelder, a long-time total oxidation includ-

ing. sthe - auto-oxidation .covers .. three. different.

kipds of -phases ;. constant-. sludge-growth, decli-
ning sludge growth and endogenous respiration,
and the phenomena observed at any instant-is
explained by ‘or attributed to one of these' threé
phases, with the introduced quantitative relation-
ships between - the remaining BOD and volatlle
solids in the aerator. o
Authors’ concept differs something from this.
‘When the direct oxidation and absorption of
BOD material to the activated sludge simulta-
neously occur, the chance or frequency of
dynamic contact between sludge and nutrient
important = controlling
factor, which should be introduced to the
formulation of material exchange. Besides this
frequency of contact, in general, several physical
or hydraulic factors concerning flow pattern in
the aerator should also be considered, however,
at the first step of this research, factors indica-
ting the intensity of turbulence or flow circul-

matters = becomes an

ation, diameters of diffused air bubbles and their
density of dispersion, are respectively assumed as
definite magnitudes.

We can estirhate, furthemore, the:

Then, similar to the case of random collision
of two different kinds of particles in a gas, the
rate of nutrient reduction varies linearly with
the product value of BOD remaining and susp-
ended solids present.in the aerator.

In the first relationship

—dLjdt=K,-LS

L and .S signify the concentration of remaining
BOD (soluble) and the suspended solids concent-
ration in the aerator respectively, and K, is
a rate constant expressed in (ppm+hr)™.  On
the other hand, it is assumed .that the auto-
oxidation is actually proceeding during so-called
“declining growth” period, therefore, the com-
bined rate of change in sludge quantity. for this
phase is written :

. dSjde=—adLjdt-K.S,
in which a denotes the dlmensxonless rate of
BOD utilization for food of sludge materials in
the total BOD removed and K,, the rate cons-
tant of the auto-oxidation in:.(hr)='..

_ Based on the above relat10nsh1ps the rate of
consumpt1on of oxygen is expressed as the
following form : ’

dO,|dr= —a’dL/dt ra dL/dt—i-ﬂ K S
=« dL/dt—i—ﬂ K,S,

where @ means the ratio of directly oxidized BOD
to the total amount Iemoved and 7, the equivalent
value of oxygen reqdi'red for the synthesis of
unit weight of sludge, and #, similarly, equival-
ent value of’ oxygen required for the auto-
oxidation. 4

With these fundamental equations, we can
explain the mechanism of variation in ‘the amount
of BOD and volatile or suspended solids in any
activated sludge aeration process, and also can
evaluate the up-take rate of oxygen.

In order fo examine the validity of proposed
theoretical’ rela'tionships,‘ a fifty litres volume
cylindrical aeration container, attached with the
reciprocal type brass lattice mixer and a ceramic
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diffuser plate, was used for the laboratory. expe-
riments. Artificial sewage, prescrxbed by Pasv-
eer, was prepared as the raw Wwaste, to° which
some definite amount of activated sludge,
collected at the Toba Sewage Treatmen’c Plant;
Kyoto, was added. .
In the experiments, several runs weére made
by changmg the aeration time, fréquency of
agitation and initial BOD During each run, the
values of BOD, suspended sohds and dissolved
oxygen concentrations were, measured at each
1/4-1/2hour. Values.of K, Were evaluated for
each time intervals, which were found in the
range of 8x107°—3.8x 107" (PPm hr)™. and
the magnitudes of standard deviations of K, in

each run were about one order lower coriipared

with their means.

After that, experimental data for the batch
oxidation of sugar solution, introduced by We-
ston and Others, were analysed in the same
way as above, and satisfactory coincidences were

recognized between the plotted data and comp-
uted curves about the timely changes of BOD,
SS and dissolved oxygen.

. Consequently, it was ascertained that estimat-
ing favourable values of K, K a,a, @ and £
from the observed data are valuable and not so
difficult. Furthermore,
possible to' predict exactly the decreasing andor
growth rate of BOD and’ aerator solid con-
centration while treating any 'kind of  sewage
or industrial waste of comphcated characteristics,
if we could abtaln the basic aeration data
beforehand about the relatmg substrates at
various physical and chermcal cond1t10ns How
ever, about the lags of time lying between the
phases of constant sludge growth and auto-oxi-
dation we can not discuss anything now, so,
further investigations are going on in our
laboratory performing the batch aeration tests

for several kinds of pure substrate solution.
(Recived July 9, 1962)

it ‘may actually be
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