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Fig.1 Sequencing batch moving bed biofilm reactor
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Fig. 2 The effect of phosphorus removal with different feed COD concentration
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Fig. 3 The effect of nitrogen removal with different feed COD concentration



532 kK o# B T K % % M 51

e E L B LTA 5 5 H T 55 4 DO MR L AR 10000

TR NS AR = COD i Ak B AE 7 534 fin DO, ¥ 9000 | B BT B —

Tl 28R G 8000 [ O ALV I
P 3(b) . NO; -N W 76 D 4B b T e A gl

K. HEALF B B COD K B 9 200 mg/L £ 5000 |

P NO, -N ki W] A 2R S, Al K W B R S 4000

NO; N BE AR R, G541 3 (b R 2(b). joosd|

COD #E/K# 2y 200 mg/L i, 58 2 #Y NO; -N 1000 f

DA K Az 0 RS TS 1 e 4L 3 B8 O il K 2R W TR LR, 450 500 800

(DPB) i 4= fE 42 L AT . DPB Al 7E & F LA NO;y
LTz A G # [n)  AR BR l  4E T TR
W ik B2 5 R A AL R R 2P L 2(b) AR 3(d)
A LLE W 78, TN FUBE 4[5 25 T B 2 9
DPB W4 516 H.

I 3Ce) & B, NO; -N 78 & A4 5 72 b iY 48
R W/ HA T S /A fk. 78 COD ¥k N
200 1 450 mg/L B}, 4F 58 FF R BF A NO, -N (11
B2 5 B D FHOAk B /N 04 D DR R AR AR ) P
W& T IS AL /E . B i COD #E 7K e
(600 1 800 mg/L) T ,NO, -N fFL E A7 .

& 3 Cd) s B A W A8 DR A P X NH-N 9
W RRHE TN T REBA 2, 2 5 A AN K. i A G748 B
Jo» TN M S0 3 T B RS2 T 4 S B A AR AR
FHB A, A=W B0 A0 T2 0 3 46 oh i Ak 3 1 2%
15 A W IS o8 22 D il L, S R Ak 4 4 T R &5
A 3 FE 2(a), COD #E K ¥ B 8K I (200
mg/ L) . 76 IR S B A AL B AR Bl T FE o . & LI
PHB 7 i A S0 B 1 ANk R AT PHB DY s 8
VIR i i3z BH, 2B NO; -N LR, TN &
B FAK BL I SRS A A TN 2 B 11 2 % PR ol 25
BR.3E Y KA HLY A BE L T NO; -N Y
R AFF TN LB HY COD #FK W 38 &
B (800 mg/L) , i A B BT A 48 2 WL A7 15
B A LI5S » il AE B R TN 25 ik A oot 2R 45 il 4
R R R 2 89 COD JEK Mk E T . 4 v ik
) R AF A IR ROR. FEA L5 COD #k iR 450
mg/L B, K8 e K TN KBRS, R 87.8%.
2.3 EPEn st

ZRG R MIRA/ W A ist L AW
A58 T s fie S BIL W) ) R R B e A A,
T PP RE 09 A W I AR KB i — S DI RE L
(R BILAA S 00 80 B B 8RB . o T B X — 4
WL T ARG T R AR Y R (VSS, a4
A ) P FE I A i L A5 R L 4 TR,

» (COD)/(mg-L™)
B4 £4EMH COD #AKEHE L

Fig.4 Biomass variation with different COD concentration

H & 4 nf UL, B COD K ¥ B8 388 i, )2 1
APV R A W R W 0. 24 COD M 200 mg/L
Hhn#E] 600 mg/L B, AE YR 4 930 mg/L 4
JnE] 7 680 mg/L;{H COD ¥ EE H#hn %) 800 mg/L
B A B 0 /0 R PR R L Y A g TR G
) — 5 A A 0 R PN S % BCAE P M REAIC B
PRAC T B3, 38 A= W I 7% . 53 4, BUPR COD
HEAK R BE R 600 mg/L (4 A W RE £ LU Wk B Oy 450
mg/L [ 2 . {5 o1 F I B 3¢ =5 10 A AL vk B BH A
TR 3L TN 2B /N T COD K i B
k450 mg/L WFAY TN ZpR .

3 & ih

-1

RS 2 R PR AR ) RN A FE IR
B COD #F 7K ¥ BE T 5 B % 55 BH /&5 240 28 4 i
BT X5 T SBR WREA S AN T L
BAE A DL K MBBR A 4 B5EAS [] % 2 i B 7™ A=
1 DR AR I B A% A T DA S 9 B3 R W 1) il Ak
ZER LKW S CODINO; -N ik ALK F L 7E
U AR R AT T e A Ak R i Ak R R Ak R i, X
S FH A R A R A e A0 2R o s ) O . (LA
— B SR ARG v A A i A SR B A R e
(A HLI VR B 2 450 mg/ L, 3X 53T 5 K 945 Bl
YV B 4230 R B AE A B3R TS K A B T
i R IZ A R 28 3 R R 5 2 1) el T e S
e A B

2% SCk :

(1] 5w, 8k =,%FH. SBR T ¥ &k A 25
R BTk K ZF %4, 2006, 23(2):155-159
(2] #Em. TE0.% % SBREBAKENZwE



%3

7K MR % . COD #t K & st SBMBBR M & & 5% %0 & % v 333

ZREpAEHER[]]. b rBEAT RS R ¥R,
2006, 22(1) :6-8

(3] bk A . AEE. ¥ XAWASBRT LM
Pk ALT]. % AHEAK, 2003, 29(11):34-37

(4] KEW.£2/@E. BHREDELZZHA FRZAR
Bg Rl1] Tk %4 53k, 2003, 29(4):13-15

[5] GIUSEPPE P, ROBERTO C, LUCA P, et al.
Phosphorus and nitrogen removal in moving-bed
sequencing batch biofilm reactors [J]. Water Science
and Technology, 1999, 40(4-5):169-176

[6] JONSSON K, JOHANSSON P, CHRISTENSSON
M. e al. Operational factors affecting enhanced
biological phosphorus removal at the waste water
treatment plant in Helsingborg, Sweden [J]. Water
Science and Technology, 1996, 34(1-2) :67-74

(M. et M6 Tl HARH, 2002
(8] B we#E, # & 2. %20 K & R B # M AR AR
[J]. fe2 TAF. 2004, 9:20-22
[9] LIU W T, MINO T. NAKAMURA K, e al.
Glycogen accumulating population and its anaerobic
substrate uptake in anaerobic-aerobic activated sludge
without biological phosphorus removal []J]. Water
Research, 1996, 30(1):75-82
[10] KAH . ZEBR.EE2.%. ®KDO Z2 KA ALY
A AR E e T]. E % K H K, 2002,
18(5):10-13
[11] WACHTMEISTER A, KUBA T, VAN
LOOSDRECHT M C M., e al. A sludge
characterization assay for aerobic and denitrifying

phosphorus removing sludge [J]. Water Research,

[(71Z% E.4F .9 k% HEHWEARLEIE.LRK 1997, 31(3):471-478

Effect of COD concentration on phosphorus
and nitrogen removal in SBMBBR
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Abstract: The effect of different feed COD concentrations on the removal of phosphorus and nitrogen
in a sequencing batch moving bed biofilm reactor (SBMBBR) was studied. The experiments were
performed in the concentration of COD varying from 200 to 800 mg/L and the concentrations of
nitrogen and phosphorus fixing at 40 mg/L and 10 mg/L respectively. The results show that maximal
anaerobic phosphorus release of 61. 2 mg/L is obtained in the condition of initial COD concentration of
450 mg/L. Increasing COD concentration is harmful to phosphorus release when COD concentration is
higher than 450 mg/L. More than 30% of TN loss is observed in the initial stage of anaerobic due to
biological adsorption. High TN and phosphorus removal in the aerobic indicates that simultaneous
nitrification and dinitrification (SND) and dinitrification phosphorous accumulation might occur inside
biofilm. A proper extent of COD promotes TN removal. Maximal removal of 87.8% of TN can be
achieved at 450 mg/L of initial COD concentration. The removal of nitrogen and phosphorus is closely

related to biological amount and thickness of biofilm.

Key words: sequencing batch moving bed biofilm reactor; phosphorus and nitrogen removal;

simultaneous nitrification and dinitrification; dinitrification phosphorous accumulation



