J. Kor. Soc. Environ. Eng., 35(10), 724~729, 2013
LT

|Eﬂ |i|\||n|!'ulmlnlll‘un! Pt

http://dx.doi.org/10.4491/KSEE.2013.35.10.724

ISSN 1225-5025

SA| 2 ALS-EHRISND) HI2 2 M 26 MBR IS ZO0f|A &4 2l ol M7 EAM

—_

Nitfrogen and Phosphorus Removal in Membrane Bio-Reactor (MBR) Using
Simultaneous Nitrification and Denitrification (SND)
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Abstract : Simultaneous nitrification and denitrification (SND) occurs concurrently in the same reactor under micro dissolved
oxygen (DO) conditions. Anaerobic zone was applied for phosphorus release prior to an aerated membrane bio-reactor (MBR), and
anoxic zone was installed by placing a baffle in the MBR for enhancing denitrification even in high DO concentration in the
MBR. Phosphorus removal was tested by alum coagulation in the anaerobic reactor preceding to MBR. DO concentration were 2.0,
1.5, 1.0, 0.75 mg/L in the MBR at different operating stages for finding optimum DO concentration in MBR for nitrogen removal
by SND. pH was maintained at 7.0~8.0 without addition of alkaline solution even with alum addition due to high alkalinity in the
raw sewage. Both TCODcr and NH,-N removal efficiency were over 90% at all DO concentration. TN removal efficiencies were
50, 51, 54, 66% at DO concentration of 2.0, 1.5, 1.0, 0.75 mg/L, respectively. At DO concentration of 0.75 mg/L with addition
of alum, TN removal efficiency decreased to 54%. TP removal efficiency increased from 29% to 95% by adding alum to anaerobic
reactor. The period of chemical backwashing of the membrane module increased from 15~20 days to 40~50 days after addition
of alum.

Key Words : Membrane Bio-reactor (MBR), Simultaneous Nitrification and Denitrification (SND), Dissolved Oxygen (DO), Biological
Nitrogen Removal (BNR)
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Table 1. Characteristics of the membrane module

Material PVDF (Polyviylidene fluoride)
Inner/Outer diameter 1 mm/2 mm
Pore size 0.1 um
Operation pH 2-12
Tensile strength 200N
Surface area 0.027 m?
Flux 0.4-05 m*m?-day
Operation pressure 0 - 40 cmHg
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DO meter Effiuent
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Fig. 1. Schematic diagram of membrane bio-reactor (MBR) process.

2
ok
r.'?'.'
oH

, 725

sta|x| | M|352 10520134 102 |



HS - Ui - ORI - Ol - R - wi

Pl i}

726 , J. Kor. Soc. Environ. Eng.

Table 2. Operation conditions of membrane bio-reactor 40
Membrane bio-reactor 35 4 Runl | Run2 Run3 Run4 e
[tem =
Runt Run2 Run3 Run4 Run5 E 30 -
Q, L/day 30 v 5
Volume, L 10 2
o 20 +
HRT, hr 8 §.
SRT, day 30 g 1
2
Temperature, C 20+1 £ 101
DO, mg/L 20 15 10 075 075 z 5|
Coagulant, mg/L - - - - 50 0 .
1] 50 100 150 200
Table 3. Characteristics of the influent raw sewage . o Operation day (d) ) .
5 - A T Fig. 2. Variation of membrane pressure at different operating
arameter verage, mg conditions.
TCOD¢, 2022
SCODcr 96.2 Table 4. MLSS and backwashing cycle at different operating
T-N 38 conditions
NH4™-N 23 Anaerobic Anoxic Aerobic Backwashing
C/N ratio 54 (mg/L) (mg/L) (mg/L) Cycle time (d)
TP 36 Run 1 2825 4807 4898 18
oH 75 Run 2 3854 4532 5180 18
Alkalinity 168_5 Run 3 4074 4731 4993 19
Run 4 4244 4904 5252 17
®7]4] MRS 2 0] MLSSL 7.000-8,000 mg/LE ~7}3} - Run 5 8480 5191 5382 47
AA et AFAIZHHRT)L 8 hrZ F7|A4 WX 1.5
hr, B4 %2 9 5712 6.5 hro| QT TLAFA Z o A] zgy]z SN S Aldstatt A 71+ 15204 Aol
2o] Mo 0502 stk nHE AFAERYe  Uh B HE AE 2 ws flo] 2719 49l 10 emHg
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BHAZ FUshe 58 AT Aoz f18d Bk s b ATTIURAO-0Y B QoiAch eI Bk
T 0F 2022 mg/l, 24} ¢tmUob il 747} 38, WHFE odaate g2 Ao 4 SHAE F=Ustd ot
23 mg/Lo|glt}. 8-914=9] C/N (TCOD/TN)H|:= oF 530]¢] upo] RabdFol| FdETh Eiﬁ}‘ﬁ‘:}
11, 7)€} AAFS Table 33+ 7t} S 283 MBREE 2] @714 w0 SAAIE

491905 W 7 ehAe) whg 2ol 4] A2 Al=S] COD(er)
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Fig. 4. Variation of TN concentration at different operating con-
ditions,

Table 5. Variation of influent and effluent total nitrogen concen-
tration and removal efficiencies at each run of ope-

rations
Inf, Eff, Removal (%)
Run 1 36.53 17.59 52%
Run 2 33.00 16.50 50%
Run 3 37.74 17.40 54%
Run 4 39.14 1327 66%
Run 5 4170 19.06 54%
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Fig. 5. pH variation in each reactor at different operating con-
ditions,
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Table 6. Influent and effluent TCODcr and their removal effi-
ciencies at different operating conditions

Influent Effluent Removal eff, (%)
Run 1 176.3 45 97
Run 2 2113 99 95
Run 3 2343 139 94
Run 4 2207 8.9 96
Run 5 1722 523 70
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