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Effect of Organic Loading Rate on Granular SBR
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Abstract: The effect of organic loading rate on granular SBR was investigated. When the organic loading rate gradually reduced from 1.8
ke/(m’ *d) t0 1.575, 1.125 and 0.67 kg/Cmi’ *d), the characteristics of granular sludge changed greatly, including disintegration of granules,
washout of sludge; reduce of granulation rate and settleability of granule, shift of granule shape from regular sphericity to different shapes of
asteroid and bacilliform and the increase of color deepness. The granular SBR system reached COD and TP removal rates were about 90% and
70% > respectively, which were not influenced by the reduce of organic loading rate. However; the simultaneous nitrification and denitrification
could be greatly influenced by organic loading rate reduce. When organic loading rate reduced from 1.8 kg/(m’ *d) t0 0.67 kg/(m’ *d), the
removal rates of ammonia and TN decreased 45% and 40% > respectively.
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Fig.1 Granules morphologies under different organic loading rates
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Fig.2  Variations of MLSS and SVI in reactor
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Fig.3 Effect of organic loading rate on granulation rate
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Fig.4 Effect of organic loading rate on COD removal rate
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Fig.5 Effect of organic loading rate on NH," -N removal rate
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Fig.6 Effect of organic loading rate on TN removal rate

HEZRAT LA DA ot Ao SR R W) BRI P 7
THT . E 5 I AL 0 5 77 L e A AT IL P A
LT I8 S A EANE A AR AR R IR IR
HIK, BT AT B S (01 B, LR T SOAf AL
FErH LT R A% 3 L AR I EURORL TS e R GEH, [



1452 7N 53

B o 30 &

B4 AT = 2 0 A1 2 RIORE PN 38, R FH A 4P 5 S B
fifi, 17K COD W JE N B If, ™ A IR 11X A ik
WEE, pr DU Ak 52 2 sg i HA S AL BR 2 T %
(AT, FIURE 5 14 1R A R o) I A A4 11 5 1) B 2y
i
2.4.3 TP LB

HAT, A P i £ 224 2 Fh oy oK, — & H
PR E AT B IR BE R, R A 78 R AR A B N R
1, IFFLER PHB, 78 4F 48045 18 T WO SE 22 1 1ok, 4 3
BRAR Y5 7K i J W 2 B L ) 5 — oy U A
SEARUFAESAE T AR P AOUE I DR A8/ I S A 5
R, T DASEZIL )5 B 25 BB AT WL e > H
AR 22 0T 4 R 5 318 Ik W9 1) i s B 1) 25
e R i RO N I NEE 00 S = 2 R
251250260 R P G R SR ¥ 8 PN TS P AR R AL/ B 4
IRBE R0 B9 , 30 B DL A3

TESE AU AR T 5 B AEURORL TS Ve 6 B 11 25
BRI 7 B, 2430 KA LG AT 58 I, U SR
RLyG I8 R G0 HAT BT 1) R 25 BRI
T W N BRI, BB 2 PRt e Py, Ui
PSR o S 088 1) 25 B AT — 5 1) s ) . G I DR 956 2
AT L T 4G A e S B 1R WL AN FERE I
P, TEWAEA DRI OE Re &, I LA WK FE
P B AR R A LR, KA BIL AR AT 1) B
IR T p SR V5 Y 45 ), 38 5 SR W0k B AR A7 TR TR
BRI D, T LRGSR B

900 100
800
700 180
T_] 600
- 460 R
g’ 500 g_
g 400 20 %
© 300
200 - —=— j3ftkCOD -1 20
100 - —*— HBERRRER
0 ! I I I 0
0 10 20 30 40 50
t/d
7 itk COD 3 BHABRMRAF I
Fig.7 Effect of organic loading rate on TP removal rate
3

(1) BEH KA AT 1.8 kg/(m’ = d) T FEH]
0.67 kg/Cm’ * D, B EUBURLTS Ve TR ARFRIE R A T W
F B AL 9D, g 5 R AR AR FRRORE A

A RURLAL 3N B L Vg Y U0 2R T Vg Y AR T R
BT B URDRE AT 930 /1N« TR HH R R BRAR, A2 Ay
FEAR S ALREE 2 MOBAR BL A iR 55

(20 JEZKAHLAAT ) BEA, X RORL 7S e R 481

B2 B A% AN K, 7K coD e e, £ B3 1

90% /e AT, WG AU RORLY S Ve HA R 1A Bl <

BRACR .

(3D HEZK A HLAAT R BRALS, T i 4 SR A 1) 5%

Wil 52K . OB AR A, ¥l J 2R 7 Tt 3 UKL ¥ e it

BHES) T R T ZE R
(4) BERATHLSAT B BEAR, X5 TP B LB — 2

1005 Wi, EL 2 %o i 260 1) 5% W), TP 11 25 B 4R B

FEE , 73 H7 it PRI A] e e A el B B i AR ) 1 — e I 22

MAEH.

S Ak

[ 1] BeunJJ, van Loosdrecht M C M, Heijnen J J. Aerobic granulation
[J]. Water Sci Technol, 2000, 41: 41-48.

[2] Jang As Yoon Y H, Kim IS, et al. Characterization and evaluation
of aerobic granules in sequencing batch reactor [ J]. J Biotechnol,
2003, 105: 71-82.

[ 3] Tsuneda S, Naano T, Hoshino T, et al . Characterization of nitrifying
granules produced in an aerobic upflow fluidized bed reactor [ J].
Water Res, 2003, 37: 4965-4973.

[ 4] ChenY, JiangWJ, Liang DT> et al. Aerobic granulation under the
combined hydraulic and loading selection pressures [ J]. Bioresour
Technol, 2008, 99: 7444-7449 .

[5] LiuY, Liu QS. Causes and control of filamentous growth in aerobic
granular sludge sequencing batch reactors [ J 1. Biotechnol Advs
2006, 24: 115-127.

[ 6] Kim-InS, KimSM, Jang A. Characterization of aerobic granules by
microbial density at different COD loading rates [ JJ. Bioresour
Technol, 2008, 99: 18-25.

[7] TSV, DUGE ) K A BN S B A3 v 7K T 18 SR A 40
KrrmPeRIsEmaL ], HEER:, 2007, 28(6): 1245-1251.

[8] TayJ H, Liu Q S, Liu Y. The effects of shear force on the
formation, structure and metabolism of aerobic granules [ J1. Appl
Microbiol Biotechnos 2001, 57: 227-233.

L 9] Mosquera-Corral A, de Kreuk M K, Heijnen J J, et al. Effects of
oxygen concentration on N-removal in an aerobic granular sludge
reactor [J1. Water Ress 2005, 39: 2676-2686.

L10]  Zyidl, WEWE, Fefkn . LFSUBURLYS Yo JURL AL IF S0 e S R
JRAEALT]. HIEREE ST, 2007, 26(5): 1-6.

1] B/, 2, BE. KM Z LB R T I A
JEY O FE A AT S ], BAEE TR, 2008, 2(6): 727-732.

[12] TayJH, Pan S, He Y X, et al. Effect of organic loading rate on
aerobic granulation. T: reactor performance [ J1. J Environ Eng
2004, 130:1094-1101.

[13] LiuY Q, Tay J H. Influence of starvation time on formation and

stability of aerobic granules in sequencing batch reactors [ J].



5

R WS AT LA BUREAL SBR BBV 23 ) 52 MR AIF 5T

1453

L14]

L15]

L16]

[17]

[18]

Bioresour Technol, 2008, 99: 980-985.
SRR . KRB KM A H kM. CGE=RO . b
e T EPREE R H R A, 1997.

BAARAR, TEOE, SCHIAE, S ARSI R N AEII AT
FHILELT]. NSS4 Y IR, 2003, 9(4): 444-447 .
TR, R A ks gl TR M. dbat: WESEE R
1, 1989.

BELLds, FUWE, FBL MK cop WREE K /N fE xR AUROR
(rgzmaly]. o E % KHEK, 2005, 21€12): 19-23.

W, ZE/NW, RO, 2 SBR RGEHP F) D A Ak S 4K 4
WORLYG P I REFROT]. BREERF, 2003, 24(4): 94-98.

TR . VAR A AU RS 8 [R) 20 A 4k S A 1% 2 11 5% iy
[1]. =4 5055, 2006, 6(6): 1-4.

FEWRSE, i, 25K, SBR Z 45 U S8 WkL v e 7] A0 Al 4k

[21]

[22]

[23]

[24]

[25]

[26]

IS RLT]. YEPE4L T, 2007, 4:19-21.

TR, KER, WAL AL YIBRTE R G RN T A L
MW REEERLT]. we R DAl K% 241, 2008, 40(8): 1319-
1324.

VT, 250, R ARSI 2 5T
T, 2008, 15(3): 73-77.

BRI, IRPRES, SRDIC. AR MR A ) N 4 i S R o
RELJ]. HHIEABTRLS, 2004, 24(1): 72-75.

WERE, X%, WESCHL . [ A 5 AR 5 A 4 S 1 5% Ak 348k 1l
VK0T, KK, 2006, 22(1): 105-108.

T lE s, 2=/, EOGET . SBR AR 4G IR A5 I SRR i L S R
P rEEFELI]. P ESKHEK, 2008, 24(9): 33-37.

HHBH, 324k, 2R, S B S ST IV L SRR S V8 IV 3% 37
R rELT]. BREERFS:, 2008, 29(8): 2242-2248.





