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Abstract

In this study, nutdents treatment by sequencing batch reactors(SBR) was performed. Nitrogen
and phosphorus removal efficiencies were evaluated by changing SRT and mixing/aeration ratio.
Not only nitrogen but also phospharus removal palterns were investigated through track studies
on 1 cycle. As SRT was fixed and mixing/aeration ratio was changed, maximum nitrogen removal
efficiency was 87.6% at mixing/aeration ratio 0.67. Phosphorus removal efficiencies were more
than 85.5% except no mixing condition. As mixing/aeration ratio was fixed and SRT was
changed, nitrogen removal efficiencies were 70.5~79.8%, which represented slight changes,
while phosphorus removal efficiencies were 49.0~97.3%, which represented sharply decreasing
tendency at less than 20 day. Both phosphorus release rale k and maximum phosphorus
release rate Pma/M were are decreased as SRT was decreased, but they were not affected by
mixing/aeration ratio. It was found that there is a linear relationship between ortho—phosphate

uptake and maximum ortho—phosphate release,
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Fig. 1 Schematic diagram of SBR
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Table 1. Composition of synthetic wastewater
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Table 2. Characleristics of milky wastewater

Item Concentration{mg/L) Item Concentration(mg/L)
Glucose 1,000 pH 70~ 75
(NH4)2804 500 COD 1,000~ 1,200
KHPO, 130 TKN 60~80
MgSOs4 - TH0 100 NH;-N 5~10
CaCl, 150 NOs-N 0
NaCl 100 NO»-N 0
FeCl; - 6H:0 5 T-P 25~35
MnSO;, - H:0 10 Alkalinity{as CaCQs) 560~650
NaHCO3 750 58 400~600
Table 3. Experimental strategies and operating conditions
Time(hr)
Operational condition  |SRT(day)| . |Settlement/
Mixing Aeration Idle
decant
Runl 30 20
Run2 30 16
Mode 1 Run3 30 12 2 2
Run4 30 12 8
Runb 30 16 4
Run6 5 12
Run7 75 12
Modell Run8 10 12 2 2
Run9 20 12
Runl0 30 12
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Fig. 2 Results of track study on 1 cyde in Run 1
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Fig. 3 Results of track study on 1 cycle in Run 2
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Fig. 4 Varation of pH, DO duning 24hours in Run 3
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Fig. 5 Varation of pH, DO during 24hours in Run 10
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Fig. 6 Influence of mixing ratio on TKN, T-N removal efficiency
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Fig. 7 Influence of SRT on TKN, T-N removal efficiency
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Fig. 9 Influence of SRT on COD, Phosphorus removal efficiency
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Ratio (mgP/mg - MLSS )
30 0.25 y=0.457X+0.0165 0.998 0.260 0.0128
30 0.67 y=0.388X+0.0277 0.981 0.431 0.0113
30 15 y=0.382X+0.0242 0.993 0.380 0.0124
30 40 y=0.409X+0.0227 0.997 034 0.0116
5 0.67 y=0.805X+0.0364 0977 0.272 0.0043
75 0.67 y=0.702X+0.0237 0.994 0.203 0.0066
10 0.67 y=0.577X+0.0210 0.973 0.219 0.0094
20 0.67 y=0.426X+0.0273 0.988 0.385 0.0103
30 067 y=0.404X+0.0232 0.973 0.345 0.0116
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Fig.10 Relationship between Max, ortho-P release and ortho-P uptake

Table 6 Summary of slidge settleability resuits

Mixing/Aeration
Mode } SRT(day) MLSS(mg/L) SVI
Ratio
Runl 0 2780 85
Run2 0.25 3220 74
I Run3 0.67 30 3540 78
Rund 15 3780 €0
Run5 40 4010 98
Runé 5 1650 40
Run7 15 2180 48
n Run8 0867 10 2540 52
Rund 20 3250 45
Runl0 30 3780 48
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