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Fig. 1 Schematic diagram of experimental process

IVE 2N RN E IR R Y €O AR (VI R =TE 1V
FABAER 0.1 m’ PR KFEA AR 0.01 m®,
I 37 B I 42 o) S 07 g K 6. K A T B s e
WEW . BT Y B At S8 A%, OF AR HE K 1 ATk

EERE N BT A978) &, M4 ik R (1973-) & W, BB B A 0 5 A KUK (1944-) , 53 #8082, 1 4 A 0.



324 Ax # ¥ T

¥ 2 515 %

W, 27 i P B R L AR IE TG R TS e AR AR R R
By B A T B VRN AS L TR KR A 3850, R AL g
LG S A KL KO B E . 2 IS AT )E
Wi 2 b IR 2 Fi7s. RN 4 Y5 76 R B BE i
i 10 min 52K . AO K A2O B K A
Bl K CAOA #E5Xh Bl 480 B Bt K s 4 ] 0T )
K 1,67 L, DT 4 il 7K 3452 B B 1R] 2,k 12
h. A”O MBR 1% il 4 PR35 38 2 055 20 5 A6 IR A R Hh
TR I8 5 S, A S 30 0 K Bl R 5 R b
I H (COD/NO; Do N 6. 25, BTG i T 2% | 8%
JRUHIL AN 055 20 252 b 1) i) 4 Pl gt s o J1 00 0k T4

Ty S5 AH ] e e 30 25 42 ) S L g R (25 + 1) °C.
BRI R A1 28 3 205 vh 245 & 2 8 g I, I i
0.15 m® , JEFLAR 0.1 pm, BAESHOLFE 1.

K2 %EE/THAHHE

The operation periods of the

Fig. 2

three experiment reactors

% 1 SBMBR % 4 # 1% #
Tab.1 Operation parameters of the three SBMBRs

BT HMAER/L thr/h Le/d  MESER/(Leh™D HEE/C BGEE/(Lem 2-h ) (COD/NOj )
AO 10 12 15 150 2541 11.11 —
AOA 10 12 15 150 2541 11.11 —
AZO 10 12 15 150 2541 22.22 6.25
1.2 $Zhhi5 0e B ik 5 K ot TR BT A R X G 5 15 Ye S 1 43 B 35 8 X N7 ) IR
5 PTG e B H R 3% T BT TG K AR BT [ gE S Il S B S OR HURE 4 A

i5 e, i MLVSS/MLSS H 0. 58. 76— K i
ar NS 55 L o3 2 A% IR i o A H G e vk B Y
N2 g/L, 5 etk 58 4 —HL.

T2 50 S 7K A AR AR A 3 T K, E R L SRR
WML — 2UH0 B IR A 4 &b i MgSO, » TH, O,
CaCl, « 2H,0.FeSO, « 2H, O, 5 1k 4 fic 1l i 5.
p(COD) =280~460 mg/L; o(NH; -N)=19~28
mg/L; po(TP)=6.5~10 mg/L; p(NO, -N) =
0.002 mg/L; p(NO; -N)=0. 05 mg/L; p(COD) :
o(N) = o(TPYZy 350 = 25 ¢ 9.

1.3 mhriiik

K bR #E D5 20 CODLNH, -N.NO, -N,
NO; -N, TP & B AR EE (MLSS) R & R 5 &
P2 VR AR VER BE (MLVSSM  Hoh F i W Rl 7k
REWS 0. 45 pm BEAY 3 U8 MR G M. W 1 4
(DO e Ji 2R F i it S B AL CY ST, USAD 5

TG 75 e UKL KL AR 3 A SR F O kL BE R
(M400L, Lasentec, Redmond, USA) 7 #ll & ,
M 1~1 000 pm. BT 00 2 B 55 B —
TS IR N R GE P B I B Y K ) SR TE
PRAES SN N 58 4 — B0 (H HURE 22 000 5 1 15 (]
ARG, AT L 22w 4% 7 b ik B v i AR 4k

G4 BURE L B« 7K 5T 4R B e T LA g ] 00 A A

1.4 DPAO LbBilry -5

Fie B SR 1k SR W T (DPAO) 78 il 48 N 47 48 4
LA AR ] 0 R A AR AR A 3 Ropao =
G/ Qe TFEAIE 3 ARG N5 T DPAO
SPAO MBI U Ropao 8 DPAO i & PAO
() LEAG 5 A SR 4RI B8 3 2, mg/ (g » ) 5 que W BT
SN B  mg /(g + h).

2 #Rh5ihig

SARGE F I B0 E IR R bR RE.
i X BOHE g A e s i =35 COD i1y R
B LB AE 95% UL b, HA 85% Lh L) COD
ETER A B £ 5. AOA Al A0 MBR B KBRS,
F ] 2 AO MBR (5 —2 B ORIE T R 45 09 2 A
EBRBUR. 3N RGE MK AR A RRTE 1 mg/L
PLR 84 2B R A 95% LA . SBMBRs %t TP
A BT B 25 BRSO L 249 5 80 I e R R R W
b /R AR W B Y 2 A E B, AOLC AOA T APO
MBR ) R 4 R 5 43 51k 2526 .53 %0 Al 107 %6 5
S ST W A )k 84 % .83 % Il 82%. 24 B GE
R B A7 It s Yo e kA8 T a0 R A AT A
2.1 {5iekiten i

3 Fiz 4T iR T 1 SBMBR £ 55 1 B <58 JiF



%3

HERS: T REBATHERT R LY RN 7R ET R 325

HATR] AH =5 RGN 75 U8 R ARRLAR 2077 7E 22 5.
M 3 aTLLE . AO MBR H B R i) 4 KL A

7
x AO e
6r o a0A X8 AR
2 x &
5 AAO XAX:AO
N I X A Xo
?<4 <, QAAGG
3 XXAf AGO
x 40 x a
2 ;fcf X a 9
1 P AS %
0 R
1 10 d/ 100 1000
hm

B3 ZRAKANFTREEZELD A E
Fig. 3 The particle diameter distribution in

the three experiment reactors
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Fig.4 Sludge phosphorus content at the end

of each stage in three SBMBRs
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Sludge characteristics of sequencing batch membrane
bioreactors operated in different modes

XIAO Jing-ni', ZHANG Han-min“', YANG Feng-lin', ZHANG Jie', DAI Wen-chen’

(1. School of Environnmental and Biological Science and Technology, Dalian University of Technology,
Dalian 116024, China;
2. Dalian MEC Environmental Technology & Engineering Co, Ltd. . Dalian 116001, China )

Abstract: The sludge characteristics of sequencing batch membrane bioreactor(SBMBR) were studied
in three different operation modes (AQ,anaerobic/aerobic; AOA ,anaerobic/aerobic/anoxic and A*QO,
anaerobic/anoxic/aerobic mode). The results show that operation mode has an obviously effect on
particle size. It is beneficial to forming tighter and smaller particle size in AO MBR with longer
aeration time and A’O MBR with anoxic phase introduced at the end of anaerobic stage. Higher
specific oxygen uptake rate (R,,) can be observed for sludge with larger particle size and loose
structure. Longer aeration time is also beneficial to improving the value of R,,. A suitable length of
anaeration time will help to improve the release phosphorus ability of the sludge during anaerobic
zone. The choice and enrichment of denitrifying phosphorus accumulating organisms (DPAQOs) was
greatly influenced by anoxic stage and its location set. In this study. the DPAOs ratio in A*0O MBR is
40. 6% which is 0. 57 and 0. 34 times higher than that in AO and AOA MBR, respectively. Membrane
fouling is mainly caused by the surface layer cake. Aeration time, sludge particle size and operation

mode all play an unignored role for membrance fouling.

Key words: nitrogen and phosphorus removal; membrane bioreactor (MBR) ; denitrifying phosphorus

accumulating organisms (DPAOQOs) ; sludge characteristics; membrane fouling



