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10 cm
. Multi340i pH DO
pH p( DO)
SBR HA-L 4
6 h 8 min \2.5h 3h v 15 ~1 min
2 min 7L 7L 7/10 8.5h
(20 +0.5) C.
1.2
4L 4000 mg/L
( ) p(P) /p( COD)
PAOs p( P) /p( COD)
Adian " p(COD) 400 mg/L p( PO;"-P) 13.3 mg/L
1 p( COD) 156 mg/L p( PO;”P) 5.3 mg/L
p(TN) 68 mg/L.
1
Table 1 The cultivation mode of phosphorus accumulating granular sludge
p( P) /p( COD) /d /min
I(1~168 ) 1/30 15~3
(168 ~208 ) 1/50 6~2
1/40 9 1
(208 ~560 ) 1/30 9 1
1/20 9 1
1.3
p( COD) 5B-1A ;p( PO, -P) ; MLSS
; (SVI) "
BX-51 OLYMPUS (C24040 ZOOM .
FEIQuanta 200 ( N N
. . . . ) Beun " A
D d '“ . PHA Bond "
. FISH Blackall ' EUB338 PAO mix( ¢( PAO

462) : ¢( PAO 651) : ¢( PAO 846) =1:1:1)

2

Accumulibacter phosphati
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2.1

SBR I
min. SVI 205 mL/g
21.48%. 1

12.10.9.8 min
1 600 ~1 800 mg/L.

2.2
SBR 1 3 min
0. 12 mm
SVI 28 mg/L. 9d.
75% . 1 SBR 100
2.3
132 0.51 mm
. 164
2(b). SVI 69 mg/L MLSS 1024 mg/L.
A 0.242

Q

-

(o) RBZKHOBRIS

(o) BRHZ IR RIIOLLRE (o) WK 5 R 2

1 2 (40 x)
Fig.1 Observation of granular sludge Fig.2  Microscopic observation of granular sludge
2.4
6 min
( 2(c)) 28
2(d)

2.5
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90% @Q 20l ® ' *pl((p)/ EI:I A ,E'DjE\:P deo T
ﬂ&*l’;’(‘}’;;‘*** " pCOD)=1/30 [
10 p(cOD)=1/40 17— =
p( COD) 150 mg/L 84 mg/L o nj==mn s i e P 0
PHA PHA  0.01 mg/ 200 300 ;OO/ 500 600
" H /A
mg 0. 09 mg/mg s 14
3
( PO~ P) 13.25 mg/L. 53.9 mg/L Fig.3  Phosphorus removal performance of aerobic
P ! ' . ' granular sludge
PAOs PHA
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Fig.4 FISH analysis of granular sludge on 500 cycles
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5
Fig.5 SEM Configuration of granular sludge
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3.1
2
(
99% )
2
Table 2 Performance indexes of the granule
1% 94. 6 / 4.17 x 10°
1.015 /m™! 0.52 x10*
/(gemL™") 1. 80 /% 85.4
/mm 0.8 /(cmes™") 2.1
3.2
R )| ( SRT) 12)

;3) i 4) DO ;5) ; 6)

3.2.1 SRT
SRT SRT .
SRT( >10 d) P2 Lin %
SRT 10d . SRT 70 d
MLSS 1600 ~ 1800 mg/L. SRT
SRT 9d SRT
3.2.2 DO
p( DO) . SBR

DO . DO
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p(DO) . p( DO) 1.1 mg/L
Sphaerotilus natans p( DO) 2mg/L** . p(DO) 2.0~5.0mg/L
p(DO) 0.5~2.0mg/L p(Ss) .
p( DO) 2
mg/L p( DO)
3.2.3

26

SBR -
27
SBR / PAOs
PHA
PAOs

3.2.4
1922 .
p( COD) /p(N)  100:5.
- .DO 2.5 x
107°.1.67x107° 1.0l x 10™° m*/s *™ .
p( COD) /p(N)
1 ~2mg/L 3
p(N) /p( COD) =8:100 18.916 ~22.216
mg/L
3.2.5
SVI
32 . DO
. Lin®

17 C SBR 25 C . de Kreuk ™ 8 C
¥ 8 °C.15°C.22C 22 C
(20 +£0.5) C
3.2.6

Eikelboom  Nocardia spp /! . N
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4
1) SBR I (A/0O)
0.8 mm
2.0cm/s SVI 17 ~30 mL/g 90%
2)
SVI
3) o( P) /p( COD) 500
FISH PAOs 51.48% GAOs 10. 2% PAO
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Cultivation of Aerobic Granules Enriched With Phosphorus Accumulating
Organisms and Filamentous Overgrowth Controlling

WU Lei' PENG Yongshen' WANG Shu-ying' MA Yong' HUO Ming=xin’® ZHANG Leidei’

(1. Key Laboratory of Beijing for Water Quality Science and Water Environmental Recovery Engineering
Beijing University of Technology Beijing 100124  China;
2. School of Urban and Environmental Sciences Northeast Normal Unversity Changchun 130024  China)

Abstract: By decreasing the settling time aerobic granules enriched with phosphorus accumulating organisms
( PAOs) were cultivated under alternate anaerobic/aerobic conditions in a SBR inoculated with conventional
activated sludge. The system underwent three phases: rapid start-up with synthetic wastewater ( phase [ )
stabilization with real domestic wastewater ( phase Il ) and enrichment of PAOs by increasing p( P) /p( COD)
( phase IlI) and stabilized during 352 cycles. However filamentous sludge bulking happened during start-up
phase and readily biodegradable organics in synthetic wastewater was considered to be the main reason for
filamentous overgrowth in aerobic granules. It was ultimately controlled through changing the substrate from
synthetic wastewater to real domestic wastewater. The matured aerobic granules had an approximately spherical
shape with a size of 0. 8 mm SVI of 17 =30 mL/g. The average PO, P removal efficiency was above 90% .
FISH analysis showed that PAOs accounted for about 51. 48% of the total bacteria.

Key words: aerobic granules; phosphorus accumulating organisms; filamentous overgrowth; SBR process
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