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Abstract : An aerobic granular sludge membrane bioreactor(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 microscope, the SND process was also described.
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Fig.1 Schematic diagram of MBR system
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MnCl, 0.1, FeSO, - 7H,0 0.1, CuSO, * 5H,0 0.1, ZnSO,
0.1.
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Fig.2 Organics removal performances of GMBR
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Fig.3 Ammonium nitrogen removal performances of GMBR
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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
RBREE/
9B =
<0.18 0.18 ~0.45 0.45~0.9 >0.9
MEERE AL NH; -N NH; -N NH; -N NH; -N
4L 3% (LA NHS -N it)/mg- (L-h) 6.030 6.576 6.838 6.151
S AL E % (LA NOJ -N 3 )/mg- (L+h) 0.241 1.548 2.616 3.120
WA R/ % 85.17 95.11 96.98 96.24
BREBGRE % 3.23 21.06 34.75 47.76
SND &/ % ~0 19.08 31.85 49.27

1) SND 3% = ([FEMBEEBRER - FERKBBNO, -N)/F AR B EZBREAR
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WRIG R FEE KA AL, TR EEREN
FREIZEBRIS RN AT LI RBRERANRERX,
PEA R AT LA BRI TS5 TR A SRR A X B S i AL A0 Bl

FIF & A RS AL R IE . 55 40, UL 15 U 37 L X F ik &R
X H B R /DA RBURL TS R B F2 R E T A LB
BHFERFEESRREATREAKRENEE,
PNR=R:3- AL R ACE AU AR &
it F 4 B X GMBR H i S BORLI5 RIWIES
PIR NSRS T RN, BE T W FE AT
TR g5 H R o H [R] 45 6 Ak S K AL A R PL I AR .
B 6 2 GMBR H 37 & 50k 15 8 &0 W F0 550kL 5 T FR
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Fig.6 Morphology and section characteristics of granular sludge in GMBR
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(1) 4F S TR I5 IR B 4 ¥ I R 2§ (GMBR) 3% 42
BT AERT ALY AR SENRS LR #
K TOC ¥ E K 56.8 ~ 132.6 mg/LET, B 11 7K TOC ¥
EIREHR 6.83 ~ 17.31 mg/L, EBHRE N 84.7% ~
91.9% ; PR E R IKE N 28.1 ~ 38.4 mg/ LA, 1 Fh i
KIS MBR F#23f 5 d &N G BIELIE T R i /9
PSR VEE KERHKRENT 6.0 mg/L, E A EF
FH 85.4% ~99.7% ; 73 5 IF A AL IR R A 7E
15 R AT R R AL SSOR 19 R B U BRUAR T A ST R E B B R
EBRBR BB EREN41.7% ~78.4%.

(2) X BB #F o A RV 42 15 U 1 7] 45 i 4k B
R EZH, A RBLZTG IR TOC EBREIHLE 90% LA
EFEHAENY RS YR TR 30 ~ 60 min

WA REREFREZFE G TRE ARKRZRTERFR
FEHEEBIFMAEILEE /1, <0.18 mm.0.18 ~ 0.45
mm.0.45 ~0.9 mm F > 0.9 mm i5 I8 i i 1k B 3R 43
K 85.17% .95.11% ,96.98% F 96.24% , Fi ki i5
TR IL BRI F) 95% LA b, B8 & F 2URi5 1R iy
AR BRI EEE M FELIBRPILEFRAER
R K E, E A HERENH 3.23%, /i AF
KL 4% X 8] B 0615 8 T 7E (5] 6F A9 45 0 & 40 40 9 3%
BAF R E R RS R, K12 0.18 ~ 0.45 mm,
0.45~0.9 mm 1 > 0.9 mm WP R GRHFEER
ZBRED N 21.06% .34.75% 1 47.76% .

(3) 38 31 i BE BRI TS VR B A LA R H T Y
ME, JUEH TR EREEFERFMEREHAEHN
BREGW HEEKBEELRFIENER WEHAE
RSN A ER A RE T RIFMERFR
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