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Cultivation and Properties of Aerobic Granular Sludge
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Abstract Aerobic granular sludge is the self-immobilized sludge which is recently found under the
aerobic condition. Aerobic granular sludge demonstrates high settling velocities leading to good solid-
liquid separation high biomass retention high activity and an ability to withstand high loading rates.
Granulation is a multiple phase process which is depending on the composition of the substrate the
operation condition and selective pressure. Sequencing batch reactor is advantageous for the formation
of aerobic granular sludge. This paper presents the aerobic sludge granulation including the general
properties microbial morphology the main conditions of granulation the generation process and the
aerobic granular sludge reactor.

Key words aerobic granular sludge microbial morphology granulation

sludge blanket 40 kg/ m* d
UASB

0.2~2.0 kg/ m*d !.
UASB upflow anaerobic

2002 - 04 - 10 2002 - 04 - 28.

1962 -



318 21

1.2

HRT DO

DO Sphaerotilus natans/
type 1701 Haliscomenobacter hydrossis

1
1.1
H/D
BAS /
biofilm airlift suspension
De Beer 3
Van der Hoek Tijhuis :
Van Benthum 3 . H/D
1991  Shin H-S ®  Mishima K 7 0
AUSB aerobic upflow sludge blanket
SBR #7190 12 SBAR ! -
13~15 16
. 1997 Morgenroth 8 : SBR :
SBR sequencing batch reactor 1.3
.Peng ° SBR
DO 0.7 ~ I
8911 12
1.0 mg/L
.Beun 10 SBR 25% 2 CoD
10
0.5% 3
13~15
SBR )
Beun 1 s
SBAR sequencing batch airlift :
reactor SBR BAS SBR
SBAR
12
. Etterer 2
13 14 _ -
SBR Alternation of Anaerobic/Aerobic Pro-

18 SBR cess AAA 0.5~1.5 mm



3 319

NH,* NO;-
1 mm .
0.5 mm 1
20% i 3
i SBR
1.9~4.6 mm
3.1
4.6 mm ' . 3.1.1 COD COD
shape factor
0.45 aspect ratio 0.79. HRT
HRT 0
SBR .COD
11.9 o/L /
15~30 o/L / CcoD
. 10
3.2~6.88 g/L / 0 SBAR  3.1.2 SRT
48
g/L / .coDp 1.2~1.5 kg/ SRT  HRT
m* d 1.0068 ~ 5.
1.00729 g/cm’ 1. SBR
002 ~1.006 g/cm® ¥ . SRT
Morgenroth 8 SBR SRT 94! . 10 d
CoD 3.3 kg/d 16 d 0.1~0.5 mm
0.88 g/L
UASB 31~60 L1
96.5 mg/ g h .
) SRT 80~100 d
18 ~ 35 m/h. SV 14% ~ 4
30% SVI 12.6 ~64.5 mL/g 36 3.1.3
SVI 100~ 150 mL/g
13 . 14 .
97% ~ 98%
99% TN/TP 15
B 3.1.4
OURw ) 14 -
. OURw 1.27 mg/ ¢
min OURw 0.8 mg/ ¢ . @
min
B @) ©)
SBR 10 NO;~

30 d SBAR



320 21
. SBR
3.1.5
HRT
SBR
HRT 8h HRT 10
6.75 h BAS
10 HRT
10 4 SBAR
3.1.6 -
0.041 m/s
4
0.041 m/s
7.5kg/ mtd . 0.014
0.020 m/s 10
3.2 10
SBAR SBR BAS
COD 2.5 kg/ m> d B Peng ?
86.4 m/h 1.
SBR . Morgenroth 8
12.0 ¢/L SBAR
48.0 ¢/L SBR Geotrichum sp .
2.0 mm SBAR
1.0 mm . SBR
SBAR SBAR
1 13
1
Tab.1 Properties of aerobic granular sludge formed in different reactors
SBR 10 SBAR " BAS ¢
HRT
3.0 ¢/L 4.0 ¢/L 0.7 ¢/L
12.0 ¢/LL 48.0 g/L 15.0 g/L
2.0 mm 1.0 mm 0.35 mm 0.26 mm
340 m*/m’ 758 m*/m’ 1 700 m*/m’
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