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Abstract

This study was performed to investigate the characteristics of nutrient removal of municipal wastewater in the membrane
bioreactor system with the different types of membrane. Membrane bioreactor consists of three reactors such as two
intermittent anaerobic and the submerged membrane aerobic reactor with flat sheet and hollow fiber membrane, respectively.
The removal efficiencies of COD¢;, BOD, SS, TN and TP on the flat sheet membrane bioreactor were 94.3%, 99.0%, 99.9%,
70.3% and 63.1%, respectively. In addition, The removal efficiencies of COD¢,, BOD, SS, TN and TP on the hollow fiber
membrane bioreactor were 94.0%, 99.3%, 99.9%, 69.9% and 66.9%, respectively. The estimated true biomass yield, specific
denitrification rate (SDNR), specific nitrification rate (SNR) and phosphorus removal content on the flat sheet membrane
bioreactor were 0.33 kgVSS/kgBOD-d, 0.043 mgNO3;-N/mgVSS-d, 0.031 mgNHs;-N/mgVSS-d, and 0.144 kgP/d,
respectively. In addition, the estimated true biomass yield, specific denitrification rate (SDNR), specific nitrification rate
(SNR) and phosphorus removal content on the hollow fiber membrane bioreactor were 0.30 kgVSS/kgBOD-d, 0.067
mgNO3-N/mgVSS-d, 0.028 mgNH4-N/mgVSS-d, and 0.121 kgP/d, respectively. There was little difference between the flat
sheet and hollow fiber on the nutrient removal efficiencies except SNR and SDNR. These differences between them were
caused by the air demand to prevent the membrane fouling. The flux and oxygen demand for air scouring were 19.0 L/m’/hr
and 2.28 m’/min for the flat sheet membrane, and 20.7 L/m*/hr and 1.77 m*/min for the hollow fiber membrane on an average.
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Fig. 1. Schematic diagram of submerged membrane bioreactor.
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Table 1. Operation conditions in this study
Item Case | Case 2
Membrane type Flat sheet Hollow fiber
Module size (mm) L560 x W8 x H1000 L850 x W77 x H1770
Available area (m?) 174.6 120
Filtration capacity (m*/m®) 0.33 0.48
Nominal pore size (um) 0.35 0.1
Flux (L/m*/hour) 19.0 LMH 20.7 LMH

Material Chlorinated-PVC

PolyvinylideneFluoride (PVDF)

Filtration type Cross-Flow (Out—In)

Cross-Flow (Out—In)

Operation mode

Filtration 7minute / rest 3minute

Filtration 10minute / Backwashing 30second

Net operation time 16.8 hr/day 22.3 hr/day
Operation pressure (kgf/cmz) 0~-05 -01~-03
Maintenance cleaning No 2 ~ 3 times/day with 200 mg/L of NaOCl for 2 minute

Recovery cleaning

1 time/4 months with 0.25% of NaOCl

1 time/year with 0.25% of NaOCl and 1% C,H,04
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Fig. 2. Variation of CODc; removal efficiency on the Membrane bioreactors with the flat sheet membrane (a) and the hollow

fiber membrane (b).

S
Sh=

A sts|X| AM273 AM3E, 2011



= == =l A ==
2e/8 70 M2 skee ME3E 1TXe| §8 Hlw 7 395
100 100 100 100
a
80 " A4 AA = A = 80 Py A, M
a 1 Pan 80 Mt 80
a s A}sx*gi‘ '}ﬁ“ Bay oyt a & ‘gn;. A “% 2 fa “ "‘“ “‘ A a 4 &‘.

4,4 M 3 a , A ~
e Moas e T R TR A S ke Sl I
S 60 — A 4 octoa160 8 S 60 A A 60 2
g a A RN B og® & 2 . N T, £
5 . 0Q A a 2
8 o, a $ @ © > = 40 a A A a 2
=z ° oo o 9 2 a4 000 5
! © a ° 0 o 2 S 0® 3
T 00 Oo & o ) 2% 0 514 g =z 40 oWo B To 88 5055 s 3

1
0@% @ ° o, o R o s g E3 o) oD oé@@% 0, g0 & o 8
Q %0 o8 @ © B o o %o 0 §o D o é’z
20 |— o °0©® o ° 22 e |5 20 S 20
® ﬁ' o o,f..w ¥ ° g0 (73 -‘..
YAt Ate oty e 0 -~ '.b M“\p&gﬁ.}‘\.‘ SRR YL
L]

0 ° 0 . . . ) o
0 50 100 150 200 250 300 350 Y 50 100 150 200 250 300 350
Operation days Operation days
Olnfluent of T-N ®Efiluent of T-N ARemoval Efficiency Olnfluent of T-N ®Efiluent of T-N ARemoval Efficiency
(a (b)
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