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Characteristics of Nitrogen Removal in Aerobic Granular Sludge Membrane

Bioreactor
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Abstract: An aerobic granular sludge membrane bioreactorl GMBR) had been stably operated for 71 days, and it showed good organics removal
and simultaneous nitrification and denitrification( SND) performances. TOC, ammonium and total nitrogen removal efficiencies of GMBR
remained 84.7% ~91.9%, 85.4% ~99.7% and 41.7% ~ 78.4% respectively as influent TOC were 56.8 ~ 132.6 mg/L and ammonium
nitrogen were 28.1 ~ 38.4 mg/L.. Moreover, further batch tests of different size sludge revealed that floclike sludge nearly had not SND ability,
the SND performances of GMBR was mostly come from granular sludge; and denitrification rate and total nitrogen removal efficiencies under
aerobic condition increased with sludge size increased. Analyzing the morphology and section characteristics of granular sludge under scan
electron microscopes the SND process was also described.
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Fig.1 Schematic diagram of MBR system
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Fig.2  Organics removal performances of GMBR
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Fig.3  Ammonium nitrogen removal performances of GMBR

50

—— itk —O— kM —A— HHK

TN/mg-L™!

0 15 30 45 60 75
i f)/d

100

TNZEBRHE/%

0 15 30 45 60 75
i )/d

4 GMBR B2REBRHE

Fig.4 Total nitrogen removal performances of GMBR
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Fig.5 Simultaneous nitrification and denitrification of different size sludge in GMBR
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Table 1  SND characteristics of different size sludge in GMBR
e
A A28 /mm
<0.18 0.18~0.45 0.45~0.9 >0.9
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SND %% /% =0 19.08 31.85 49.27
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Fig.6  Morphology and section characteristics of granular sludge in GMBR

3 it

1) I SRR 5 908 5 A= 40 2 3 2% C GMBR ) 3 42
AT 71 &L T A R R BB ek it
7K TOC #SEH 56.8 ~ 132.6 mg/LET, i 7K TOC ¥
JERR A AE 6.83 ~ 17.31 mg/L, EFBRE N 84.7% ~
91.9% ; BE/KZ BHMSL A 28.1 ~ 38.4 mg/LIN, Al
Kiyg e fE MBR &t 5 d &M RIS T R 4F )
AR, B K B B /N T 6.0 mg/L, 2R 25 B
HN 85.4% ~99.7% s Ty 4, I SE KLV 6 R GefE HL
15 R L PR A 255 R 1 [ Bt A 7 A G AR ) R
ZBRAR, BREREN 41.7% ~78.4% .

(2) %o J I3t AN AR A% 75 3 1 [ 20 i 40 A
A FT R, AR IRRLAZRVS 8 TOC 25 bR EI1E 909% LA
b I BATHL) I B At I R 38 0 AR B 4R 30 ~ 60 min

P28 Iy DR i 5 i W A T AR A [RDRLAR VS Ve TR
FEY) B A B UF AL BE J)s < 0.18 mm~0.18 ~ 0.45
mm-<0.45 ~0.9 mm 1 > 0.9 mm V5 V& 1A 46302 55
A 85.17%95.11% - 96.98% F1 96.24% , ki 5
eI BRI IA B 959% LA I, W & T 205 e (1)
A SOR . ZORY5 PEAE N I S R T LT3 )
TR S R A, LR A BB AN 3.23%, 1fi A [F)
A% DX ] (R RORE V75 30 D) IR PR B A 45 AR 20 i) 3k
PN )R B 1 SO A AR 2801 RL A% 0.18 ~ 0.45 mm.
0.45~0.9 mm F! > 0.9 mm [ EURLV5 Y6 1 47 408 A
LBRED AN 21.06% 34.75% F1 47.76% .

(3 30 Ik 419 F 0o SR ¥ 0 2 A DA R ) THT 1)
MEE, n] DU B BURE V5 Ve 3 A% 7 [n) 5 00 H B 52 1)
ARG, B AR AR B B L SR B 1) 25 57 Ol 2 FPAS
[ AU AR IE R A A P A b L A 4RI T R 1 AR AR B



34 SRV 5 G SRR 5 Ve HE A A0 S5 i T S 533

ij%" , jj ﬁ*ﬂﬁ% u&ﬁ E’(J [F] E?JE‘ Bj: %Eé'ﬁ% T )i E M2 é? . Aerobic granular sludge technology: An alternative to activated

sludge? [J]. Wat.Sci.Technol . 2004, 49(11/12), 1~7.

S 3Lk L6 Beun JJ» Heijnen J J» van Loosdrecht M C M. N-removal in a

L1] Yang W, Cicek N, Tlg J. State-of-the-art of membrane bioreactors: granular sludge sequencing batch airlift reactor [ J1. Biotechnol .
Worldwide research and commercial applications in North America Bioeng. »2001,75(1):82 ~92.

[J]. J. Membr. Sci.» 2006,270 (1-2):201 ~211. [7] deKreuk M K, Heijnen J J, van Loosdrecht M C M. Simultaneous

[2] ARKMsL. BErgisi o stR e ROJ HAK & EK, COD; nitrogen and phosphate removal by aerobic granular sludge
1999,41 (4:7 ~ 10. LJ]. Biotechnol. Bioeng. »2005,90(6):761 ~ 769.

[3] HanSS, Bae TH, Jang G G er al. Influence of sludge retention L8] Extl, FIE, ZR, & JROME B IURL V5 8 35 T 0 A 1 47 4 o
time on membrane fouling and bioactivities in membrane bioreactor 1 AL SO ALL T ] BRBE R 22, 2006, 27(3): 473 ~ 477.
system[ J]. Process Biochemistry, 2005,40(7):2393 ~ 2400. L9] HEFEMIERY = ACHZE AWM A8 2IM], CGE=/O . b

[ 4] Jun B H, Miyanaga K, Tanji Y, et al. Removal of nitrogenous and B0 o E PR RL A AL 1989
carbonaceous substances by a porous carrier-membrane hybrid L10]  Extls, FIE, ZR, & JURLYS U I8 AR 4 B 8 38 7] A2 A 4 J
process for wastewater treatment[ J1. J. Biochem. Eng.,2003, 14 AL T ], Hh B ERIE R 2006, 26(4): 436 ~ 440.

(1):37 ~44. C11] SRBFE , T 2, S 50 A 5 I s v v g R P X IS 5 e

[5] deBruinL M M, de Kreuk M Ks van der Roest HF R, et al. EMREFTL ], Tk K AL EE, 2003, 23(12): 8 ~ 11.

KT RMDHMEE —FRRIRIT AKX S E A

N ORAEFIT A 3200 SCH 1 QU AN 27 AR T, (PR B8 RE 7 )« O B PR 58 RE 27 )« KR R 2% 27 410) 2 4 8
(Journal of Environmental Sciences )i %8 0 F & K W1 RIS A 1

TRAT T SR AN ol 2 1 — i P B AR AH — R P AT 4 . 2006 4F 5 ] 1 HR, AT & FIAE R 2 A
PRI, FRAR S ST B R AT Y LU A o AN AE SRR D

1) R T R TE AT 5T R 1 R A ARAE 2 1 S QPRI S8 R R, ST PP BRI R R (35 B 3 vh 200 1) 4
AR B ) AR B R R IRAR G E RO

2) FEFE B PTG 4 S 0% T R A AL R A SR T BT R A R 4 S m S 23 A AN R SRR

A RN ERS A 1 A 3 A v, I N AR R I, X T8 I & W AR (RS A S0 B 4
RN PP SR

A EARINEG L2 AR BRI A AR T 2 A g 2 B 3L A DA FRATT S A B R AR e g T i3k
AT L3R ST I MU, IR S AL T

CHRBEREF ) i 4 8

Crpr PRS2 ) i 4 4

CHRBERL 27 24RO i 115

{Journal of Environmental Sciences) % %
2005 12 H 1 H





