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Abstract

This study was performed to investigate the application of submerged membrane bioreactor (MBR) system for biological
nutrient removal of municipal wastewater. MBR bioreactor consists of four reactors such as anaerobic, stabilization, anoxic
and submerged membrane aerobic reactors with two internal recycles. The hydraulic retention time (HRT), sludge retention
time (SRT) and flux were 6.2 hr, 34.1 days and 19.6 L/m?/hr (LMH), respectively. As a result of operation, the removal
efficiency of CODcy, SS, TN and TP were 94.3%, 99.9%, 69.4%, and 74.6%, respectively. There was no significant effect of
microbial activity after the maintenance cleaning using 200 mg/L of NaOCl. Membrane filtration for the treatment of

municipal wastewater was performed for longer than 9 months without chemical recovery cleaning.
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Fig. 1. Schematic diagram of submerged membrane bioreactor.

Teble 1. Operating conditions in this study

Operating conditions
ltem
Range \ Average
Filtration cycle Filtration 14 min. and backwash 30 sec.
Filtration flux (L/m%hr) 12.8~22.6 19.6
HRT (hr) 3.0~9.1 6.2
MLSS (mg/L) 5,500~13,300 9,800
SRT (day) 17.6~59.6 341
BOD/T-N ratio 2.0~12.6 38
BOD/T-P ratio 7.4~100.6 314
Backwash flux 29 L/m’lhr (with filtrated effluent)
Maintenance cleaning Backwashing w?th NaOCl 200 mglL,
three times a week
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Table 2. Influent and effluent concentration of MBR bioreactor system

ltem Influent Effluent
Range Average Range Average

COD¢ (mglL) 50.2~519.0 213.0 0.5~46.4 10.2
BODs (mg/L) 20.0~530.0 91.2 0.3~6.0 15
SS (mglL) 30.0~231.0 103.1 0.0~0.6 0.1
N (mg/L) 8.0~76.0 28.8 1.0~25.9 7.8
TKN (mg/L) 5.3~64.4 237 0.1~3.8 13
NH4-N (mg/L) 3.4~55.9 194 0.0~12.0 0.8
T-P (mg/L) 0.8~12.8 39 0.0~4.6 0.9
POsP (mg/L) 0.2~9.1 19 0.0~45 0.7
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Fig. 4. The effect of temperature and F/M ratio on the TN and TP specific removal rate.
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