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Abstract: Aiming at resolving problems in MBR operation, like low nitrogen and phosphorous removal efficiency, severe membrane
fouling and etc, comparison research on two-stage sequencing batch MBR ( TSBMBR) and one-stage aerobic MBR has been done in
this paper. The results indicated that TSBMBR owned advantages of SBR in removing nitrogen and phosphorous, which could make up
the deficiency of traditional one-stage aerobic MBR in nitrogen and phosphorous removal. During steady operation period, effluent
average NH,”-N, TN and TP concentration is 2. 83, 12.20, 0.42 mg/L, which could reach domestic scenic environment use. From
membrane fouling control point of view, TSBMBR has lower SMP in supernatant, specific trans-membrane flux deduction rate,
membrane fouling resistant than one-stage aerobic MBR. The sedimentation and gel layer resistant of TSBMBR was only 6. 5% and
33.12% of one-stage aerobic MBR. Besides high efficiency in removing nitrogen and phosphorous, TSBMBR could effectively reduce
sedimentation and gel layer pollution on membrane surface. Comparing with one-stage MBR, TSBMBR could operate with higher trans-
membrane flux, lower membrane fouling rate and better pollutants removal effects.
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Fig. 1 Schematic diagram of the experimental system
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Fig.2 TP removal efficiency
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Fig. 3 TN removal efficiency
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Fig. 4 NH, -N removal efficiency
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Fig. 6 Resistance distribution of flat-sheets membrane
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Fig. 7 Variation of specific membrane flux

EPS SMP 1 Z ¥ H L4y 5 EPS & 1Y
70% ~80% . A LI MBR IR & W i £
WERIEE (B Bk £ SMP EPS & & K 8 K9
L2 DRGSR G W SMP EPS {5 2 i 3]
2 {0 TSBMBR £ SMP EPS {8 % ik T 2 9% I 4
MBR, H34 K o B 22 18, R Fa s B 9 4 %0 MBR
(1) SMP (EPS {H 7 i 50 J5 WA HG KA e, SMP A 19 38
K B 2 T EPS M. Xt IE & TSBMBR 19 %
JBE W Ak BEL 7 2 1K F 04 MBR. ) 32 225 A

— M CNGLA W2 M BE ) 4 SMP 43 26 . — 2K
S L SO i L B P R AR AR PR (UAP) 5 —
5 I A= W 440 L R R T R o AR v R A B U R
(BAP) ") 452 %04 EPS 4y K 2 . B4 EPS A
HAE EPSPY . SMP 5 EPS A — 3 &5 OF 5 1y 56
R W 8 TR O 0 3 AR o, SR AT M EPS K f# L
BAP''™' | i RS YL iy SMP 80T 1 I IR S



210 % i

Ao

o8]
S
gl

ALY F B T RESL A, 1 LI E AT
Gy F R 2 R 2 R B R T O
JEEJZ 2 SMP (¥ AT AR Wy W i A 2 (R A 22 0 K ek
] B2 A7 I T A B A 3 o W i ) PR 5 75 U
W I 4 DL TS5 e BIAL V5 U X SMP 1) B i R
D135 . EPS KA 77 AR SMP AT DUAR G Hb 4%
T 1 b 3% L T R i . TSBMBR. #1335
SMP {H e fa e, J& [ i SBMBR2 7E 4 A i 2
S-SR HUA D AR W R A A AL R AR R A
2 RE AW E R K 52 904k, rT i SBMBR2 N 1) 5
IR N T HMERE R A LY, PR T SMP R B
R

600

—— RZIFEAMBR
500 - —&— TSBMBR

2
g0
]
i
®
0 1 | 1 | | | | 1
24 26 28 30 32 34 36 38 40 42
t/d
8 LEEEH SMP T
Fig. 8 Variation of SMP in the supernatant with time

90

80 | /

70
~ 60
0 5 [M
50 50 £
E
i 40
4T 30 |

2 L —&— TSBMBR

10 —— ﬁﬁﬁiMBR

0 I | I I | I | |

24 26 28 30 32 34 36 38 40 42
td

B9 RBER® EPS MW

Fig. 9  Variation of EPS in the mixed liquid with time

3 TSBMBR I EZHEB4H1H

TSBMBR 7 JIi 0 b 8 K2 42 il Rt 35 Y Jy 1 141 B
U F B 9% 41 % MBR, 1] LA RL R 4 A O 1 i AT
I3

(1) 3% 56 B % I RY B 20 10 0 I S 0 Tl & R

120 L/h, TSBMBR DA It A6 9 55 5 53 i iz
11,20 7 ORAIE & 7 K &Lk 1 s, B47 %)
W, B9t 5 MBR Y B 3E & 2 TSBMBR 1 61% ,
777K i TSBMBR 19 1. 33 £, A7EiZ24T 42 d 25,
2ERGM K ECEE, A MBR 1 GE &
TR, AN E TSBMBR Y —2F | i R 22 8 5 T
TSBMBR,, i 1 3t £ fX &y TSBMBR 1 38. 85% ( 4l 1A
7). X UL, T i 22 AT AT DU MBR £
o 4 R R s AT DR S A TS e TR
7= K
£1 EFSHML

Table 1  Comparison of operating parameters

I 38 T R 22 FE K

1 H /L-h"! /Pa m®.d”!
With 22dE Wi RdE W 2dE
TSBMBR 100 85 1.21 x10* 2.22x10* 0.99 0.77

ML Uf 4 MBR 61 39 1.01 x10* 2.63 x10* 1.32 0.84

(2) E B I % MBR v, Hy T o 2 0 <R AR
A A AE R AT B, (E TG 3 52 R [R) 246 i A
B B G 5 R B R B B O T A B AEUR R
Bt KK R, At FE e s KT
TSBMBR. 1fii TSBMBR A{H E.47 SBR B % b 8% 149 1
B Bk T B Y% SBR R AT AE (Y £ B A B 7E )
— J VL 2 R A 8 AR T R B0 AR R W 2 8] 7 )i ()
Ny e N IR V3l e IR 1 7 E N AR L FTPIN
AT AR Gl S B () B 58 B Wl 1 E A s S it iz
PR, AT AP B A 1) R AU BAR

() BEH IS RS I ,2 & MBR R& M5
Yo B feg (F/M) (2 T A% J KR B/ (8 5 B
WAL F 208 FR RS SR AL A W 2 A N TR AR i 5
120 SR o o B O A AR R, 58
EPS fin i [n] 4= 4 4= K AH G 7= ¥ BAP §% 4k, SMP ¥
JE B I 9 A6 BT AR 2. SBMBR2 5 55 I 75 I 4805 72
b A XA W R i A LS TR R Sl R B
JEVIAPE ) 15 7R WAL, €38 B Mk R A 1 A ALY, — s
MEBE LG0T 4 MBR A Wy B 119 SMP 1] L) g 8 43
R A . BT SMP Xt RS Y4kl T A & B2 1R,
K TSBMBR #2 5 4% 4F %0 MBR A # T i 22 5
15 Y.

(4) SBMBR2 7E 4% Hi /K B Bz, R 3h € 4,
FETE AT Ve VR BE R TR A W V5 e VR I 7 i TR
G OB B IR A R ER PR IR A EA T,
PR VR B B T A A 7= 28 T IR i B 4, B 7 i 3
AT B 11 08 W 2% T U A8 A5 i A% I 1] TR A VR = AR P



1 18] JCHTHL A P SX MBR 5 54 %0 MBR X4 LL 5 F 5 211

. P TSBMBR A9 4015 44 BH 1 208 T 5 9 4741
MBR. [a] i} ,SBMBR2 7E &1~z 47 I N 44 10 min
(14 225 BRI B) 3 1 355 06 T B T LA s % Wk 2 W Ak 2R
G0 RS DR R 05 g B BE R s e
TSBMBR 1] LAA & 4E 8 Bt 15 4 | J2 I3 4k =X 0] s 17
oSS AR T O EEH.

4 Hig

(1) TSBMBR A{HHA SBR it & B i 14 5 3
[[DNEN; 27 QU1 W AR e i D) NN T e 8 B g e L
R, T AT LA S - by S 0 ) B 50 260 B 1 B A FE AR
SEIBAT Y B, B H K NH, -N TN TP S 48 43 51 K
2.83 . 12.20, 0.42 mg/L, i /& [ P38 T 5 00 3R 855 1)
KK TRARE.

(2) P ) s 17 5 25 BRAR 2SS 1 Is 17
75 20T LAY G Wk 22 A, A7 R AR O AR5 G K B I
JEiG Y. 5 4 MBR A 1L, TSBMBR AJ L) /£ 51
ey Y T B R s AT PR AR A IR s R
SE MR
(1] XUEPE, 2P0, B ch i, 55 — {2 58 A Wy S B 48 15 7K B8 R

BRI T]. BRI 5 H0R ,2006,29(8) :5-8.

[2] Yang W, Cicek N, Tlg J. State-of-the-art of membrane
bioreactors worldwide research and commercial applications in
North America [ J]. Journal of Membrane Science, 2006 ,270
(1/2):201-211.

[ 3] Meng F, Zbang H, Yang F. Characterization of cake layer in
submerged membrane bioreactor[ J]. Environmental Science and
Technology, 2007 ,41(11) :4065-4070.

[ 4] WBKBHMESC, #EEF, A . MBR 76 B 2 B 5 7 0 0 R 5
PERE[T]. Tob/KALBE, 2005,25(6) :9-12.

[5] k&, XER, WHE. MBR AR T2 MB A R[], HER
3T, 2007,26(2) :41-43.

[6] SeoG T, Lee TS, Moon B H, et al. Two stage intermittent
aeration membrane bioreactor for simultaneous organic, nitrogen
and phosphorus removal [ J]. Water Science and Technology,
2000,41(10/11) :217-225.

[7] TRMBR, R, B R, 5. TR0 IR A W SN 25 B0 20 53 ol 1
REXT LI SR BF 5T [J]. SR RL A= 2, 2005,25 (2) :242-
248.

(8] JedbA:  #hKHE, JOFEEE 55, R 9 SBR T2 AL BR W It
AL, kK ,2003,29(11) :34-37.

(9] JoHise TeiEAR, B, 55, PIZUTHE MBR BR B4 4 52 50 F
[ J]. B8 T4 ,2010,4(3) :558-560.

[10]

[11]

[12]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

R AR R KRR K M0 2 BT [ M. (BB U AR)
demt . b E AR B R M, 2002.

Bouhabila E H, ATm R B, Buisson H. Microfiltration of activated
sludge using submerged membrane with air bubbling ( application
to wastewater treatment) [ J]. Desalination, 1998, 118 (1-3):
315-322.

Huang H, Liu R, Qian Y. Behavior of soluble microbial products
membrane bioreactor[ J]. Process Biochemistry, 2000, 36(5) :
401-406.

55 %, 555, SR AE 45 BRI 7 A6 v 22 0 0% 24 -0 TR 125 )
FE[J]. P2 2006, 37(4) ; 544-546.
T WA L. 5 A R
HAL T ,2009,23(3) :40-41.
GB/T18921-2002 , 3 7 15 7K T ) JH 5t W3R 55 K bR fE[ S ]
AR AR SR, SR AL, B S IR A EPS XF MBR B S U
B [J]. MR Tl K% 2441, 2007,39(2) :266-269.
SRR NG ORI AL RREAE W R A OO P R
== (1], EFR SR, 2007,27 (4) :539-
542.

EE LR NS

Laspidou C S, Rittmann B E. A unified theory for extracellular
polymeric substances, soluble microbial products and active and
inert biomass[ J]. Water Research, 2002,36:2711-2720.

Gao M C, Yang M, Li H Y, et al. Nitrification and sludge
characteristics in a submerged membrane bioreactor on synthetic
inorganic wastewater [ J]. Desalination, 2004,170 (2). 177-
185.

Houghton J I, Stephenson T. Effect of influent organic content on
digested sludge extracellular polymer content and dewaterability
[J]. Water Research, 2002,36:3620-3628.

Fa R INERE. 15K Y Ak B A AR W R A ) W
kIR [J]. %iKHEK, 2007,33:170-174.
XNBL, R VM, A LR W S IO v T A T A W
BRgTUkRe [ J]. ARBTG5 RIA MR 5 B4, 2002,3(1) :1-7.
Lee W, Kang S, Shin H. Sludge characteristics and their
contribution to microfiltration in submerged membrane bioreactors
[J]. Journal of Membrane Science, 2003,216 (1/2):217-
227.

FEREH BRI, D R, AF. IR A W R DL AR R B SR AT
SMP fy7= B FE [ T]. S EERL2 5 50K ,2010,33(2) :52-56.
Rosenberger S, Laabs C, Lesjean B, et al. Impact of colloidal
and soluble organic material on membrane performance in
membrane bioreactors for municipal wastewater treatment [ J].
Water Research,2006,40(4) :710-720.

S IR BT S5 R B R R
AW RN A B AT RIS R [ 1], PR RL £, 2008,29 (1) : 82-
86.





