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Research on Cultivation of Aerobic Granular Sludge and Its Characteristics in

Sequencing Fed Batch Reactor
LONG Bei, YANG Chang-zhu, PU Wen-hong, YANG Jia-kuan, BAI Jun, WANG Jing, ZHOU Xuan-yue, JINAG

Guo-sheng, LI Chun-yang, LIU Fu-biao
(College of Environmental Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Aerobic granular sludge was cultivated in the sequencing fed batch reactor, and granules’ characteristic and reactor’s
performance to the pollutants were studied. The SFBR was operated under the conditions as: inoculated with activated sludge former
self-cultivated, fed with simulated wastewater, and continuous feed/intermittent discharge and alternately anaerobic/aerobic operation
mode. The results showed that through gradually decreasing the settling time, aerobic granular sludge was successfully cultivated in 28
days, which was yellow, irregular shape, and small particle size (the average particle size was 0.56 mm ). Under normal
EPS (as MLVSS) reached the maximum 373.24 mg-g~' on the 59 d, which

increased about 2. 5 times over the inoculums. However, EPS decreased sharply during the later period due to the disintegration of

circumstances, the SVI stayed under 70 mL-g™".

aerobic granular sludge. MLSS was always below 3 000 mg-L ™" during the middle and later periods in the reactor. During the 63 days’
operation, the removal rate of COD by the reactor maintained at about 90% except the abnormal circumstances, and the effluent COD
was less than 100 mg-L~". TIN and ammonia nitrogen’s removal efficiency by the reactor fluctuated greatly, and the removal rates were
44.45% -94.72% and 43. 87%-93. 13% respectively. The removal rate of TP was between 44. 50% -97. 40% , which could remain
above 60% under normal circumstances. Limited to the automatic control level, AGS was disadvantage in the competition with
filamentous bacteria that overgrew easily during the long time aerobic starvation period at night, which eventually led to the collapse of
AGS.

Key words ; sequencing fed batch reactor( SFBR) ; aerobic granular sludge( AGS) ; cultivation; characteristics; disintegration
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Fig. 1 Schematic diagram of the experimental device

AP 5 L AR TS KA 500 mlL it =i U
RiiG RN A (AGSBR) K, #ELEMES 1 d J52RH
SBR B4 (6 he JEIH ' 4 A JEIH-d ") ,COD M
500 mg- L~ &4 2 800 mg-L~", 55 2 d B S iy 4%
PIRIER I T 4/ A= ) 24 O e 45 /b f i AR
K056 (SBR R ROMRAIIRL) . 1817 8 d JE kSR
UTREPERE R A i1 s e, B B2 . X
N 2% 5 U8 W B ik #2558 mg-L7', SVI 30. 11
mL-g ™" ,MLVSS/MLSS 4 0. 45. {5475 I 19 s
FEULIA 2.

1.3 Bk

BTG K WL A3 Bk BE DL 3% 3, X W /) COD |
TIN, TP ¥ % 51 000, 50, 10 mg-L~", f{ B LK
WA mL- L LTS 7K AR i 5 1 7 P TS TR
ARG KIEEE C, N, P IR EERC LE , Hoe sy
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Table 1 ~ Composition of one cycle of the reactor
BT REd At B KA 7K/ min USSR/ min YLHE/min HEZK/min

s 09:00 ~21:00 80 243 s 5
21:00 ~ ¥ H 0900 80 623

6 - 10 09:00 ~21:00 80 248 0 5
2100 ~ X H 0900 80 628

15 09:00 ~21:00 80 250 o 5
21:00 ~ X H 09:00 80 630

16 -0 09:00 ~21:00 80 252 6 5
21:00 ~ ¥ H 0900 80 632

51 225 09:00 ~21:00 80 254 4 5
21:00 ~ ¥ H 0900 80 634

26 - 63 09:00 ~21:00 80 255 ; 5
21:00 ~ X H 09:00 80 635




51 T k4% . SFBR H i S BURL TS U8 1A B 5 SRR AT 1859
*2 RNEETEH
Table 2 Operational parameters of the reactor
BITREL BB bk BEAKHEE /mg L AL Tk
/d > JLoh! coD NH; -N TP /kge (m®-d) ~! Jemes™!
1~13 09:00 ~2100 1.39 1000 50 10 2.20 1.2~2
21.00 ~ Y& H 09.00 0.69
14 ~38Y 09:00 ~2100 1.39 1000 60 10 2.20 1.2~2
21.00 ~ ¥X H 09.00 0.69
39 ~42 09:00 ~21:00 1.39 1200 65 15 2.64 1.2~2
21.00 ~ ¥X H 09.00 0.69
43 ~53 09:00 ~21:00 1.39 1400 70 15 3.08 1.2~2
2100 ~ ¥ H 0900 0.69
54 ~63 09:00 ~21:00 1.39 1200 65 15 2.64 1.2~2
2100 ~ %X H 0900 0.69

1)32 d Sehe s (I ARl i | O Ak T RS

®3 BHTKAR

Table 3 Composition of simulated wastewater

FRRACEE R 5 mm
B2 FEUFREFRIEEBRA
Fig. 2 Digital photos of activated sludge’s cultivation process

W RITRA B ez wE
/mg-L /gL
CH,COONa 1465.0 H, BO, 0.05
NH, Cl 191.07 || CoCl, -6H,0 0.05
KH, PO, 43.87 | CuCl, 0.03
CaCl, 150. 0 MnSO, 0.05
FeS0, -7H,0 30.0 AlCl, 0.05
MgS0, -7H, 0 33.75 || ZnCl, 0.05
NiCl, 0.05
Na, Mo, O, -2H, 0 0. 05

1.4 S¥Frrk

COD, NH, -N, NO, -N, TP, HL 5%k H [
FAMESIHT T B0 E 0 NO S -N SR FH B B 4ok
JeBEE W, [TIN] = [ NH/-N] + [ NO;-N] +
[NO, -N]; SV, SVI, MLSS, MLVSS % H#nifE )7k
U5 e R AR 43 A SR FH s o 7 077 3000 2, s o 7 L
23 M4:0.30.0.60, 1.0, 1.43 2.0, 4.0 mm, il
HEZT O G A RARTEE TS JE R MLSS, P15 H A7 8
MLSS ()5t i 53405 159 BVRAR 2 A il Ol ( > 0.3 mm
PR R SRS, L o JoT i 4 BOPR R OREAR 3R ) 3
oA AT b R A Bt 2k A i R A R AR
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EPS) BYFRIC; 50 KR8 215 B9Y5 JerE il 25 mlL i
BTHELEP, f£4°C, 2000 r-min~" FE.L 10
min , JLVEY) R THERREL G2 0PI, I8 T 80°C THl:
KW I 60 min, $2 B EPS, 4R J& 7E 10 000
remin "' FELL 30 min, I RGLIEE HT EPS AU
SIHTT LR I S R I e i R i,
7 R PR -7 Bk

2 HREWHE

2.1 HRIESEL

KRt B rpis e I AL LI 3. AR LB .
Wit 25 T R ) AR /)N, A A 28 AR V5 R 3 T 7 A
BRI, 11 d B P28 LLK R 5 e A Fn 4
INBURIE SAEAE 28 d I AGS (5 4 %t P 3 (ki Ak
RNy 86. 12% ) , T AL A I S Wik i Y8 St ¥t | B
PRAFN], BB AR CFEIRAR 0. 56 mm). )5,
AR IR LL AGS 4 A ik AR 18 17 4 1R

FRRKEHN 5 mm
B3 HFEBASRESTLHBERAE
Fig. 3 Digital photos of aerobic granular sludge’s morphology changes
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W R A%, MLSS & #iid /0, 14 d BF il FHEE T
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F I A 9 A T EBOE Yk DL U0 K = R
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BT AR AR R R p s e i, — T T i
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— 7 TR A [A] 3 2L L SR B S 0L 2% N IS vk
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2.2.3 JSNREY(EPS)

EPS &1 . PS/PN 4r il WL 4 (c) | Bl 4(d).
M 4 (c) Al A EPS & & (LA MLVSS 1) &b Tk 5)
R, ~59 d WE BT 59 d k3 i R E
373.24 mg-g ! VEIEFERIMARIM T 29 2.5 5,1 X 5
KAEAFFEAT I EPS A3 F1] 40 i 2 (] (4 17 %8 2R &
AGS MFa e P - e — 3, BT F i T
AGS HBUfEIAR, S35 EPS 208 TR HIE 4(d) vl &
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