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Study on combined membrane biological reactor for enhanced nitrogen and
phosphorus removal

LIU Shuo, WANG Bao-zhen, WANG Zheng , JIANG Yi-feng
(School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: A combined anaerobic/anoxic/aerobic (A%2/0) membrane biological reactor based on the conventional A%/Q
activated sludge process and aerobic membrane biological reactor was developed to enhance biological nitrogen and phosphorus
removal for domestic sewage treatment and reuse, and its performance was investigated. The experimental results showed that
under optimal conditions the removal efficiency of COD came up to 90.17% ,the NH; -N and TN removal efficiency can be as
high as 92.32% and 72% respectively,and the TP removal efficiency can be up to 71.23% .
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pH 7.05~8.01

74.5 ~ 279.6(155.85)
45 ~ 155(94.5)
22.24 ~ 46.68(33.29)
14.7 ~ 55.0(36.48)
0.04 ~0.35(0.11)
0.004 ~ 0.640(0.19)

2.17 ~4.01(2.94)

6B/ °C 20~25

NH; -N.TN.NO, -N.SS FIl VSS(#E & 14 &% FE &) .
X COD Hy 43 #Hr3% il SB—1 BI85 4% ; ] % pH.
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NH," -N 1 TN B2 FR A F7E 0.047 ~ 0.140 kg/ (- d)
10.079 kg/(m®-d) F1 0.15 kg/(m* - d) B9 75 BB B 51,
K NHY -N F TN /9 & L4 fr o 0.1011
kg/(m*+d)F10.11 kg/ (- d) , F3 3K NHf -N
TN AR B W43 310 33.76 mg/L 1 37.39 mg/Lo

SEH Y 2 A BB NHY -N B EBRFEBAAR
K,ZEDO FEWEN 3 ~4 mg/L EHREHT,
NH -N EA& 2k, K PHHKRERERN
2.45mg/L, HAKBAKSWKEEIETTES
K A%/0 BEAE Y IR N #5247 W18, 0 B 4k B 4 B A
D TEHERE G A . TE B Y RN 88 T, NH,) -N
25 Bk 2 B2 R 58 A RN A8 4T 8L X P 1 AR W A R R
ML, BEBRTHEAAKRESHEEBRYEAR
WEAMHLEARA L. EZRG 2 BB,
NH/ -NHE K EBRE R 98.58%, F¥ EBRER
92.32%,

TSCE B 2 DB BEXT IN B EBREBHAHEAR
[FARCR . 44 o RAFTESF |41, H DO it
BWREHERTE 3 ~ 4 mg/L B, AR RS 285 TN /Y
FEEBRERN 31% . WXFS TN #7555, AN
TN B ZEBR 2 T5 TR i R /E 45 3R IE s R &
B9 FRX K CsH,NO,, N 7E75 I8 H B i A9 i & 40 3K
A 12%, FILER S AR 1 mg/LE NFTREN
BHLYEE R 15.43 mg/LI% . X TH U GFE 5
ff, E I REMANY T RA 13 HEEAMAK
CO, ST, 551 2/3 Wi BT 40 M 4 I , | e W]
IFE HFE4E 1 mg/L By TN, @it A/ £B A
M BART.72 mg/L, M B EBREIYEL N
23.15 mg/Lo 75 1 BrBe L g |], RSEXF COD i
3B 203.4 mg/L, W FEABVE FI X B R &
BRE N 23.4% , T [ B #% FFAETE 7.6% W9 R B # 2%
WAER T B 28 o [ 25 i A R AL R 2 E , B
IR F Y DO Ji &K B (3 ~ 4 mg/L) ¥ il %
HTARTHHE, ELRNE 2HME, B THE
XA RA X B30, TN B K BRAERB 3 T H 2 KR
B P ERBRER 2% , K TN -3 & Wk B R
8.21 mg/L, X FERTEG A X IR A X K4 1Y I iH
A0 R 0 £ R B AS R AL o RS BT fE
TN 83 T KB

— LA W O R P S B TR Ak RS AR R
L, BIVAT 38 2o f R 4% & X A RS NHS -N, TN Al NO, -
N F W BE ARk W 8 AR BRI . ELRA5E 2
Bt , LA W B N A% R I R A B R A B BRBCR AT,

BrEX REXFEFAX A NH -N.TN # NO, -N
ROV BE AL AN 5 B o AT DL A4 B R S A AL B
HEAR A2 /0 BEA Y & R G A [E XA 3
B, SFAERXKTPRMAEYRIE T8RS EE
J1, M ERA KR AR MM AN RIS THRBER
B BE 7, S 5 o iF B 8 43 A 4 B AN B R AL T At
T A Bl T4 5 X 5% R A 5B 2
B ELE, P MR EAERALIHANE ., [
BARIEE 5 AT E B FRXHEAEER vy KA
KMRAX KSR EE yoy, 35 vy =0.12
kg/(kg-d)Fl ypy =0.06 kg/(kg-d) .
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F2 EAAAN/OBREYRERERER TP REHEL

Bk REXHK SEXHK FRXRBAR BEilik

TP mEWE/ 3.20 10.07 8.98 1.03 0.94
mg-L~!
3 45iE

LR A& S RE/ R/ AT AR,
HAER A*/0 A Y I 4% 35 7] 7E 3k K CoD i 7
0.28 ~1.39 kg/(m*-d) I8 Bl N, #£1F COD ¥ %
BREREH 90.17% , R G 3R I B 09 bi op o 7 i
1WAl

iR AL R #R 0 A BBRBOR I AXIB S
VR EER X, 7E 73 B 200% , 4 X MLSS i
B N8 000 mg/L M4 MHT, REX NHS -N
EBRFEAIAF] 92.32% ,%F TN B 73 % B 2 1] 34 3|
72% IR X AL B AR E ] 0.12 kg/(kg-d) , B
X A0 R LXK Y B SR AL 3 3R AT 35 3] 0.06 kg/(kg-d),
R H K A9 NH -N R TN B9 5 2 9 B S 3318 43 51 o8
2.45 mg/L 1 8.21 mg/L, TN { ERIEH B T1%

2006 4F 4 A 19 B , it FEEEE = 5 5 9056 6l &
HMRAEAR (FARMIR), £ EHEE
Hp [ YL 9548 5K R s TH B 7 — JE BT O 3R R A e R
BEAE =T o XA ST A A= B TR
£ 2008 FFJRBALT ,ET=RRSIN 12 77 tVao i
TFRIZE EH EEH Y 200 km B 5K FZ W 5
R s, R RS FETHNPE(EEE
B B A E SR WA R,

Wi R 0 A X3 22 4 S Ak R < “ TR Bt
BEPRBIDR R R, X R BRI T K
Xof o [ T 3 i B K R IR i — 25 B R AT B
TR REHNEPES5% PR R K7
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4t ) 4 % MBR.

I A R BE TR Y IR AR N 4 R B IR IR 1Y R
P GBS HEREE TP BT AR FH 19.54% 12 = 2
T 71.23% , K TP B R B VR E 34 E N 0.94
mg/L,384L T B & A2/0 JBAE W) IR A% 1 A Y
BEROR .

A A>/0 BEAEY) N 8% Y H K 3k B A 16 4R
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