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Feasibility Study for Limited Filamentous Bulking Under Low Dissolved Oxygen

at Different Operation Regimes
WANG Zhong-wei' PENG Yongzhen' WANG Shu-~ying' GUO Jian-hua> HUANG Hui4un' ZHEN Ya-nan'

(1. Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering Beijing University of
Technology Beijing 100124  China; 2. State Key Laboratory of Urban Water Resource and Environment Harbin Institute of
Technology Harbin 150090 China)

Abstract: Limited filamentous bulking under low dissolved oxygen ( DO) is a new technology for energy saving and high quality
effluent. In order to investigate the feasibility of this technology four sequence batch reactors ( SBRs) were occupied to operate at
different regimes to stimulate different processes under low DO( 0.5 mg/L) . Sludge settleability floc structure pollutant removal and
aerated energy consumption were investigated. The results showed that limited filamentous bulking under low DO was hard to realize in
the single-stage aerobic reactors for they were prone to bulking severely while it could be achieved stably in the pre-denitrification
reactors when the feed length was between 60 and 90 minutes. Compared with normal sludge at the same DO limited filamentous
bulking sludge acquired by low DO displayed its high energy-saving effect. In addition the specific ammonia consumption rate of
limited filamentous bulking sludge was about 2 times higher than the one of normal sludge. On the contrary the total nitrogen removal
efficiency was lower. Further analysis indicated that stable limited sludge bulking could be achieved in a good alternative anoxic/
anaerobic/aerobic condition without too high organic loading.
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Table 1 Operating phase and length during one SBR eycle /min
SBR1 0~10 0~180 180 ~ 182 182 ~350 350 ~360
SBR2 0 ~180 0 ~180 180 ~ 182 182 ~350 350 ~360
SBR3 0~10 0~120 120 ~ 300 300 ~302 302 ~350 350 ~360
SBR4 0 ~60 0~120 120 ~ 300 300 ~302 302 ~350 350 ~360
1) SBR3 30~47d 90 min
1.2
2
: NaAc 4. 69 mmol/L ( COD 300 mg/L) ; 2.1
NH,CI 2. 14 mmol /L ( NH, -N 30 mg/L); NaH,PO, 2.1.1
0.48 mmol/L ( PO;” P 15 mg/L); KCI 0.48 2
mmol/L; CaCl, 0. 10 mmol/L; MgSO, 0.37 mmol/L 2( a) +
1 ml/L T SBR1 20 d
( SVI) 54 mL/g 340 mL/g;
30 d SBR2
1.3 14 d SVI 337 mL/g. (SVI
. COD. SV. MLSS. <800 mL/g) 15.6
NH,; N.NO, N.NO; N.PO] P mL +(ged) ' 25.4 mL -(g-d) . DO
3. OLYMPUS2BX52
Malvern Mastersizer 2000 ( Malvern Palm °
Instruments Lid. UK) COD DO s
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Fig.2  Sludge settleability expressed as SVI during the whole operating period
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203 mL/g 18.0 mL +(g*d) '
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90 min  SVI SBR4
2 40 d _ 18.9 mL -(g+d) ' SVI
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2

Table 2 Physiological properties of filamentous bacteria and flocforming bacteria

1 (fpae) /h7" 0.6 0.2 9
2 (Kg) /mgeL ™! 64 40 10
3 DO (Kpo) /mgeL~! 0.1 0.027 10
4 (Ky) /h~! 0. 006 0. 002 9
5 (Y) 0.153 0. 139 10
6 10
SVI PAOs GAOs
4 D .
D) PHA .PAOs  GAOs
— ( ) 2
( 2):3 DO
( RBCOD)
(PAOs) ( GAOs)
SVI
RBCOD
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10 min ( 13 min 15 min)
10% . 6(b) CoD
1 h OUR DO
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2 h OUR 10 min Table 3 Aeration time OUR and energy saving effect under
36. 1% 34.8% different feeding length
180 ~300 min
OUR
/h . 1%
/g (kg* h)
10 min 1.88 £0.14  20.13 +4.33 —
4 60 min 1.70 £0. 15 7.22 +£2.47 9.6
90 min 1.68 £0.17  7.02 1. 66 10. 6
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