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New Operational Support System for High Nitrogen Removal
in Oxidation Ditch Process
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Abstract
A new operational support system for the oxidation ditch process has been developed. It

calculates the operational index from the concentration of the dissolved oxygen in the ditch and

the operator decides the aeration conditions to keep the index within the target range.
Simulation and experimental results have led to creation of an operational index with an optimum
value for every type of aeration. For the l-point continuous aeration process, for example, the
ratio of aerobic to anaerobic zone length (I,../L.y, ratio)can be the index and its optimum value
is 1. For the 2-point intermittent aeration process, the ratio of aerobic to anaerobic duration time
(T.pe/Taxa ratio) can be the index and its optimum value is also 1. These indexes are very

practical because they can be obtained without complex calculation.
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Fig.1 Schematic diagram of a new operational
support system.
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Fig.2 Tank-in-series model applied to simulation
and experiments

Table 1 Simulation conditions.

Influent quality Design conditions

COD 260 geopem” Flow rate of inflow (Qi) 50 m’h!

™ 25 gym” Flow rate of circulation 150-250Q

TP 6 gem” Flow rate of retumn siudge 1Qi
Aerator Volume of aeration tank 518 m’

Rotation rate 48-60 rpm
Immersion depth 15-24 cm
Intermittent aeration
Acration 30-50 min MLSS  3000-4000 gggm®
No aeration 30-10 min Temp. 20°C

(4m#25mx3518m)
Volume of sedimentation tank 100 m*

Table 2 Simulation conditions.

Influent quality Design conditions
COD 200 gco?wm" Flow rate of influent (Q) 25 mL/min
™ 30 gym Flow rate of circulation 20Qi
Aeration Flow rate of return sludge 1Qi
1-5 l/min Volume of aeration tank 13.8 Liter
Intermittent aeration (2.3 Liter % 6)
Aeration 30-50 min Volume of sedimentation tank S Liter
No aeration  30-10 min MLSS  1500-2500 gssm™
Temp. 20C
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Fig.3 (1) Simulation results for the relationship
between the nitrogen removal efficiency and
the Laep/Lana ratio.
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Fig. 3 (2) Experimental results for the relationship
between the nitrogen removal efficiency and
the L,cp/Lana ratio.
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Fig.4 Change of aerobic and anaerobic zone length
of 1-point intermittent aeration.
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Fig.5 (1) Simulation results for the relationship

between the nitrogen removal efficiency and
the XL,cp/ 2 Ly, ratio.
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Fig.5 (2) Experimental results for the relationship
between the nitrogen removal efficiency and
the ZLae/ 2 Laya ratio.
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Fig. 6 Simulation results for the DO distributions of
continuous aeration process and intermittent
aeration process under the optimum
condition.
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Fig. 7 (1) Simulation results for the relationship
between the nitrogen removal efficiency and
the T ,r/ T ana ratio.
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Fig. 7 (2) Experimental results for the relationship
between the nitrogen removal efficiency and
the T ,en/ T anva ratio.
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Table 3 Operational index for every aeration type
process.

Aeration type Operational index Optimum value

1-point continuous aeration Laer/Lana
1-point intermittent aeration | § Lygp/ § Lawa 1
2-point intermittent aeration Taer/Tana
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