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A Study on the Removal of Nitrogen and Phosphorus by Addition of Coagulant in
the Sulfur Denitrification Process Coupled to the Membrane Bioreactor
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Abstract : A method for simultaneous removal of nitrogen and phosphate from sewage by elemental sulfur denitrification with
membrane bioreactor was proposed, and capacity 10 m3/day of pilot plant was operated for 350 days. This study was investigated
to have the effect of denitrification rate and T-P removal with the addition of Alum in Sulfur denitrification Reactor (SDR). The addi-
tion of Alum and alkalinity (NaHCOs) in the effluent of MBR was tried to remove simultaneous phosphate and nitrogen in SDR.
Characteristics of total nitrogen (T-N) and total phosphate (T-P) removal was compared without and with the addition of Alum as
a coagulant. T-N removal without and with the addition of Alum was 92.1% and 87.8%, respectively. And denitrification efficiency
was 93.8% and 87.1%, respectively. T-P removal rate was increased to 75.6% in SDR by addition of Alum (2.6~4 mg/L as Al), but
T-P removal rate was about 26.7% without the addition of Alum. Therefore, denitrification rate was 6.7% of reduction but T-P
removal rate was increased by addition of Alum.
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Fig. 1. Schematic Diagram of Pilot Plant (10 m%/day).
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Table 1, The efficiency of T-N and T-P removal without the addition of coagulant by a combination of MBR & SDR

COD (mg/L) T-N (mg/L) T-P (mg/L)
Influent  MBR SDR  Removal (%) Influent  MBR SDR  Removal (%) Influent  MBR SDR  Removal (%)
Average 193.0 9.0 20.0 89.6 510 430 40 921 45 3.7 33 26,7
Maximum 400.0 23.0 38.0 90.5 96.0 92,0 250 740 59 49 42 288
Minimum 98.0 1.0 20 98.0 20.0 16.0 1.0 950 3.2 29 24 250
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Table 2, T-N removal efficiency & denitrification efficiency with and without chemical addition in SDR

T-N Con, and Removal Eff, NOs-N Con, and Removal Eff, )
(Influent - MBR - SDR - Effluent) (Influent - SDR - Effluent) %ﬁ;‘i‘;”
Influent Effluent Removal(%) Influent Effluent Removal(%)
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Fig. 5. Variation of T-N, NH;*-N and NOs-N concentration in phase | and phase I,
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