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Studies on Aerobic Granular Sludge Cultivated under Selective Pressure

Wang Qiang ,Chen Jian ,Du Guocheng( Key Laboratory of Industrial Biotechnology under Ministry of Education,
Southern Yangtze University , Wuxi 214036, China E- mail :jchen @sytu .edu .cn)

Abstract : As inoculum sludge from a conventional COD re moval activated sludge waste water treat ment plant was used,
aerobic granular sludge was cultured in sequencing batch reactor (SBR) fed with glucose as carbon substrate . The SBR
was operated with decreasing sedimentation time and increasing COD loading rate resulting in the selective pressure to
enhance the formation of granular sludge . According to morphology change of sludge , the generation of granule could be
divided into three stage . Granules started to appear after 67 days operation. After increasing COD loading rate to 4.8
kg/ ( m*+d) , and superficial gas velocity to 0. 0175 m/s ,granules were the dominant sludge forms with diameter about 6
~9mm, the minimal settling velocity of 32. 7m/h, and the MLSS of 7800 mg/ L. Aerobic granular sludge de monstrates
high activity and ability to withstand high COD loading rate . The properties of aerobic granular sludges and the effect of
different operational conditions on the formation of these aerobic granules were also analyzed preliminarily .
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SBR Table 1 Components of the synthetic waste water
/mg'].f1 /I_Lg‘L'I
> 1400 H;BO, 0.15
. 400 CoCl,*6 H, 0 0.15
250 CuSO,*5H,0 0.03
1 NH,Cl 200 FeCl;*6 H, O 1.5
11 MgSO,*7H, 0 25 KI 0.03
FeSO,*7H,0 20 MnCl,*2H, 0 0.12
SBR . SBR e e
K,HPO,*3H,0 45 Na, Mo; 0,4+ 2 H, 0 0.06
100mm, 1200mm, 8.7L.
CaCl,*2H,0 30 ZnS0,*7H, 0 0.12
1. sera R409.1
s SBR .SBR SBR 180 min,
, CKD AB41 . 2. SV,
s GAST MLSS .,pH COD,SS ,
MOA
, : 20°C , SBR
, 20%2°C. , COD
Koyo S M24R (PLO) , ;
. . . R COD
AR ’
2
Table 2 Parameters of different operational stages
1 2 3
/ min 11 21 30
PRt R L8R / min 137 ~166 148 ~154 143 ~ 145
/ min 30 ~1 8~2 3~1
/ min 2 3 4
/ min 0 0 0
AR /min 180 180 180
/L 1.7 2.9 4.4
! % 19.5 33.3 50.5
1 /h 15 .4 9.0 5.9
Fig.1  Sche matic representation of the SBR reactor /mes”! 0.0035 0.0035-0.0087 0.0175
1.2 1.5
( 1). (1) COD.MLSS .pH .SV .SVI.VSS .TSS .
1.3
[16]
4.0L, (2) [ /
MLSS 18.2g/L( ). ]
1.4 (3) [ ( )/
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2.1
SBR >
3
2.1.1
SBR )
1 ( 2 1d,
) 0.2m/h
5.7m/h. s s
(214d) s
5.7m/h R
(SVI) 119.5mL/g, 1.7d.
SS s 2100mg/ L,
2.1.2
SBR 22d s
2 « 2,
35.5cm 52.5cm. COD
0.0035 m/s 0.0087m/s
67d
1.0~3.0mm MLSS
37 %, 4800mg/ L. SS
R (SVI) 100mL/ g
50mL/g. 2.7d 6.5d.

E}

2.1.3
2 10.8m/h
R 3
( 2). R 32.4
m/h. s
s 6mm
> R S VI ,
6.0~9.0mm, 2.0~
3.0mm. SVI 40mL/ g,
7.6d, MLSS 7800mg/ L. SS
s 400mg/ L s
( 3). SBR
,COD
R COD R
2 130d COD
2 s
MLSS
COD
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Table 3 Overview of the results in different operation stages

CcoD SS SVI CoD
/d /kg*(m’+d)"'  /mg L' / mge L~ /mLeg™! /d /meh™! ! %
1 21 1.8 3500 2100 119 .5 1.7 5.7 91 .8
2 56 3.2 4800 2400 ~1000 100 ~ 50 27~6.5 10.8 86 .1
3 42 4.8 7800 400 40 7.6 32.4 88 .8
1400 * 10
®00%6%¢%0%0%00%0%¢%¢0® *
0%00%0%0%0%0%0¢% %% 0% * 0 400 00 0 -~
00000,0 00000,0,° *00 ¢ T
| 1200 #e%eee oo o% %% o 83
= 1000 1 B TS V2 16 &
g’ 800 e iﬂfﬂ(COD - ﬁj7J(COD —aA CODgfﬁﬁﬁ bbb dhddddhdddddddddddd co
a 600 [ 14 =%
8 400_ Adh b b A A A A A A A A A A A AL AL AL A A A A A TE—,
900 w S T . 12 %
REENENN gugngn" TEaRgaARERR RN L Ry LM L P A
L 1 L 1 1 1 L L 1 0
0 13 26 39 52 vd 65 78 91 104 117 130
2 SBR CcOD
Fig.2 The removal of COD during start-up of the SBR reactor
SBR , COD ,
1200 ~ 1300mg/ L, COD . COD .
86.1 % ~91.8 % COD [4.8 kg/(m3' s 2.3
d) ] ) CcOoD 120mg/ L , .COD
COD 88.8 %, . . ,
4 4 ,
2.2
COoD 4.8kg/(m’+d) . : Ca
0.0175m/s 150 % ,Fe 2.9%, Co
( 3). s 50 % . ,Ca
s Mg Fe .Cu .Co
4 /mg‘g'I
Table 4 The che mical ele ment in the sludge/ mg* g~ !
K Na Ca Mg Fe Cu Mn Co Zn
9.60 9.16 30 .20 5.93 26 .40 0.23 0.37 0.024 1.12
43 .58 8.00 45 .70 2.58 0.76 0.06 0.01 0.012 0.17
4 s 120d 27 %, 27 %,

VSS/ TSS VSS/ TSS ,
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3 120d

Fig .3  Picture of aerobic granular sludges after 120 days operation
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Fig .4  The physic-che mical characteristics of (2) COD 5
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