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Removal of N and P by Intermittented Aeration
Activated Sludge Process

Dong Min Kim and Young Sin Lee
Seoul City University, Environmental Engineering

ABSTRACT

This study was made for enhanced removal of N and P by intermittented aeration Activated
Sludge Process. Experiment were conducted to find the effects of aeration interval and nutrient
removal efficiency. When applied aeration interval were 30~60 min, 2~4 h, 4~8 h, organic matter
was not affected while phosphorous removal was aeration interval 30~60 min. Also, when applied
mixing intensity were 15, 30, 45 and 60 rpm, organic matter was not affected while removal was
maximum at 15 rpm. Total nitrogen and phosphorous removal were in the range of 76 and 85%.
Density and MLSS of Sludge were in the range of 2.3~2.6 and 7198~ 7810 mg/l. Release of phos-
phorous from activated sludge under unaerobic condition was increased as pass time.
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Fig. 1. Conceptual figure of device for model experi-
ment.

Table 1. Composition of synthetic wastewater

Component Concentration (mg/l)

Glucose as COD : 500
NH,CI 50
MgSO4 . 7H10 50
FeClg' GHZO 0.25
MgSO4 5

CaCl, 3.75
KH,PO, 70.33
NaHCO;g 200

Table 2. Concentration of artificial waste water

Parameter Concentration (mg/l)
BOD 170
COD 500
NH;-N 21
T-N 30
T-P 10
pH 7
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Table 3. Average quality of effluent water by RUN 1

Z7)-u]%7) 1 I III
COD removal (%) 91.2 91 915
T-P removal (%) 72 57 61

pH 7.7 7.87 7.77
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Fig. 2. Phosphorous removal by RUN 1.
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Fig. 3. COD removal by RUN 1.
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Fig. 4-1. Change of DO, ORP and pH in a treatment
cycle 30~~60 min.
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Fig. 4-2. Change of DO, ORP and pH in a treatment
cycle 2~4 h.
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Fig. 4-3. Change of DO, ORP and pH in a treatment
cycle 4~8h.
Table 4. Average quality of effluent water by RUN 2
I II I v
COD removal 90.6 914 89.6 91
T-P removal 85 82.3 79 76
pH 7.5 7.56 7.5 7.7

I:15rpm, II: 30 rpm, III:45rpm, IV : 60 rpm.
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Fig. 5. COD removal by RUN 2.

Table 5. Average qulity of effluent water
I

COD inf. (mg/l) 500
eff. (mg/l) 31~46
T-P inf. (mg/l) 10
eff. (mg/l) 14~40
NH;-N inf. (mg/l) 50
eff. (mg/l) 22
NOs;-N inf. (mg/l)
eff. (mg/l) 33~64
T-N inf. (mg/l) 30
eff. (mg/l) 9.25
pH inf. 7.5
eff. 7.1~79
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Fig. 6. Phosphorous removal by RUN 2,
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Fig. 7. Change of COD, T-P and T-N in a treatment
cycle.
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Table 6. Specify of activated sludge

4 = 275
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Fig. 8. Release of phosphorous from activated sludge
under unaerobic condition.
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