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Control of Wastewater Treatment Removing Phosphate Based on ASM No. 2
Simplified Model and Investigation of Luxury Uptake Limitation

Shin Geol Kim - In Su Choi - Ja Yong Koo'

Department of Environmental Engineering, University of Seoul

ABSTRACT : Phosphate is the limiting factor leading to the eutrophication in nature and has been usually removed by the luxury
uptake of PAOs(Phosphate accumulating organisms). The purpose of this study was the control of wastewater treatment removing
phosphorus. The control of wastewater treatment process was performed by optimal and adaptive control. They were performed as
followings. Firstly the inflow phosphate concentration was measured and the optimal aeration time was calculated by simplified ASM
No. 2 for the phosphate to be 1.0 mg/L in effluent. It was optimal control. But when the phosphate concentration in effluent was not
1.0 mg/L, adaptive control was necessary to coincide the objective of control with real value. Then it was performed as the objective
phosphate concentration in effluent was changed according to calculation of errors and it was adaptive control. The wastewater treat-
ment process had been controlled by them for about one month. The range of phosphate concentration in effluent 0.2~3.2 mg/L and
the average of it was 1.0 mg/L. The limitation of luxury uptake occurred two times while wastewater treatment process was running. After
the analysis of laboratory tests, we knew the reasons were the shortage of ammonia nitrogen and the excessive aeration.
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Fig. 1. Optimization scheme for SBR system running Anaerobic-
Aerobic-Anoxic condition.
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Optimzer based on Table 1. Operational condition of SBR system
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Fig. 4. Overall performance of the SBR system operated by the simplified model and optimizer in COD material.
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Fig. 5. Overall performance of the SBR system operated by the simplified model and optimizer in Nitrogen material.
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Fig. 6. Overall performance of the SBR system operated by the simplified model and optimizer in phosphate material.
Table 2. Overall Performance of SBR system
Phase 1 Phase 2 Phase 3
Influent | Effluent Removal Influent Effluent Removal Influent | Effluent Removal
(mg/L) (mg/L) | efficiency(%) (mg/L) (mg/L) efficiency(%) (mg/L) (mg/L) | efficiency(%)
Total COD 311 44 85.9 325 39 88.0 302 39 7.8
Particulate COD 151 - - 138 - - 124 - -
Soluble COD 160 - - 187 - - 178 - -
Total Nitrogen 33.6 8.2 75.6 343 9.6 72.0 36.8 10.5 71.5
Organic N 7.7 1.9 - 7.7 1.8 - 8.4 1.8 -
NH,"-N 219 0.1 99.5 26.6 0.1 99.6 28.4 0.1 99.6
NOs3-N - 6.2 - - 7.7 - - 8.6 -
PO*-P 5.9 1.1 813 53 1.2(0.16%) | 77.4(97.0) 64 [2.000.13%)| 68.8(98.0)
* is the result except high effluent phosphate of excessive acetate addition and aeration period.
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Table 3. Performances of SBR system controlled with simpli-
fied model and optimizer

Wastewater | Influent average | Effluent average Removal
characteristics (mg/L) (mg/L) efficiency(%)
Total COD 314 44 86
T-N 30.3 7.5 76
Organic N 8.0 2.2 -
NH,"-N 223 0.1 -
NOs-N - 5.2 -
PO,"-P 7.0 1.0 86.3
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Fig. 11. Results of effluent phosphate control according to op-
timal and adaptive control.
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