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1
Table 1 Composition of synthetic wastewater and element in experiment
/(mg+L.”") p/(mgeL™")
CH,COONa*3H,0 660 COD 300 ~330
NH, Cl 170 NH,; N 40 ~45
KH, PO, 20 PO, P 4.5~5
NaHCO, 400 ( CaCO; ) 400
MgSO, 80
CaCl, 40

1.2
700 mm 200 mm
12 L 3~51(
). 100
mm
(23
0.5) C . .
. . (
).
Purss Tege  10~204d 1
THRT 8 ~12 h. Fig.1 Schematic diagram of experimental equipment
1.3
(AO ) (psyi 100 mL/g
) 4 SBR 0.5h ( Poo <0. 1 mg/L) Pool Pvo =
0.5~1.5mg/L) 2.5h N 40
( 2) 4 SBR .
(psyi 400 mL/g ) 4 SBR
2
Table 2 Strategies of filamentous sludge bulking setup
!/
/ Ture /h - Topy/d puss
/h /h kgCOD/( kgMILSS<d) (mg*L™")

0.5 2.5 0.31~0.35 12 15 2000 ~2 200

0.5 2.5 0.25 ~0.27 12 15 2 000 ~2 200

0.5 2.5 0.25~0.27 12 12.5 2500 ~2700

0.5 3 0.25 ~0.27 14 17.5 2 000 ~2 200

N Poo~

( 3).

35
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3
Table 3 Investigation route of filamentous sludge bulking inhibition
/ Piss! /
/h (kgCOD-( kg MLSS+d) ~') /h /h (mgeL™")
0.5 0.40 ~0.45 0 2.5 1900 ~2 100 0~30
SBR1 0.5 0.50 ~0.55 0 2.5 1900 ~2200 31~70
0.5 0.65~0.75 0 2.0 1800 ~2000 71~110
0.5 0.28 ~0.32 0 2.5 2000 ~2 200 0~30
SBR2 Poo
0.5 0.35~0.42 0 2.0 1900 ~2 100 31 ~200
0 0.28 ~0.30 0 3.0 2000 ~2 300 0 ~40
SBR3
0 0.55~0.65 0.5 2.5 1900 ~2000 41 ~130
0 0.35~0. 37 0 2.5 2000 ~2 200 0~30
SBR4
0 0.30 ~0.35 0.5 2.0 2200 ~2400 31 ~120
1.4
+ - - 3-
Peon Pl NH4 N) o N02 N) o NO3 N) o( P04 P) sy PsviPuiss  Puivss
" ppo-pH  SORP WTW inoLab Oxi level2 ; NDJ -
79 ; OLYMPUSBX51
2
2.1
_ 15 600r i 0.542.5h!
Valopoulou 550 Ve K VESE K
0.23 ~1.08 kg COD/( kg MLSS+ = i M Poa
. 5 500
d)  psw 130 mL/g; Knoop ~ '° é
( <0.1kg COD/( kg MLSS+d)) T 450 : 0.5+2.0k
& bk
Psvi . SBRI 400 | 1Py
. O3 b 305540 6§ 100 T
( Poo <0.1 mg/L 41L) ’

pvo( Poo =0.4 ~1.0 mg/L) 2.5h .
0.40 ~0. 45 kg COD/( kg MLSS+d)

JRL A

2 SBRI
Fig.2 Variations of sludge settleability in SBR1

30
( 2 )
SVI . 31
0.5 h( 5L) Pool( ppo =0.4 ~1.5 mg/L)
2.5h N 0.50 kg COD/( kg MLSS-d) . 2
Psvi 430 ~450 mL/g
17
Poo
71 2.0h 0.65 ~0.75 kg

COD/( kg MLSS+d) 2 Peu
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71 1. 31 mPa-s 110 1.72 mPa-s
( 7(b))
2.2 Proo
DO "
Poo
SBR2 Poo . 0.5 h( Poo <
0.1 mg/L 31) Pool ppo =4 ~6 mg/L) 2.5h N 30 SVI
( 3). Pno 1.5h
. 31 0.5 h(
3L) poo( ppo =(3 ~6 mg/L) 2.0h N - Psvi 92
495 mL/g 160 322 mL/g
Poo 3 ~6 mg/L Poo Psvi .
( 4) . psvi
Andrew "
( PAO) -B- ( PHB) *
07 250 EibkA
_500F 20 iR
= as0f £1s
£ : =
~ 400FELE 1.0
150 3.0 h,} 0.;5_+2.0 h, £ 05
i IEPUOE - Ppo &
[ I I | | 0 v
550 100 150 200 250 0 50 100 150 200
LA /A R I
3 SBR2 4 SBR2
Fig.3 Variations of sludge settleability in SBR2 Fig.4 Variations of phosphorus removal
performance in SBR2
2.3
Martins > PHB
. Beccari
SBR3 (3L) pool ppo =0.5 ~
1.0 mg/L) 3.0h N 40

(5.

41



1420

2011

( 50)
mg/L) 2.5h
90
( 5).
( 7(¢))
2.4 )
(
()
SBR4 (
( 310)
L) 2.5h N
( 6) .
( 3 L)

(ppo =0.5~1.5 mg/L)
NO,; N

Psvi
100
Psvi

Psvi
12.5d 34 ~70

0.5h

Poo(ppo =0.5~2.0

(IGET 7K 3.0 h
31248 Py, |

PR K 0.542.5h
N2k p,,

| i 1 1 1

1 1
20 40 60 80 100 120 140
FE 7 A~

Poo
4000

5 SBR3
Fig.5 Variations of sludge settleability in SBR3

500+
COD
=~ 400
=14}
23 - - ;
£ 3007%??5 o B 0.S2.0n
z 1 P32fKp,,
2 200 ,3/12% Pro Puc
' 1020 40 0 80 100 120
Poolppo =0.5 ~1.5 mg/ FE /A
: 30 Psvi 6 SBR4
31 Fig.6 Variations of sludge settleability in SBR4
) 0.5h Poo
2.0h N 15 min NO, N,
15 min . () 0.5h
. Psvi
34 ~70 1.2 mL/(g* )
71 ~100
5.3mL/(g* ) ( 7
DPsvi 98 220 mL/g 101 179 mL/g DPsvi
2%
1 3 100 mL. Tgpy
1 Tsger Psvi

. 71 ~100 P
TSR'I‘



9 : 1421

(@) AR BT (b SBR1 590 T

() SBR3 £ 90 [FHH (d) SBR4 45 80 [

7 ( x400)
Fig.7 Microbial morphology ( x400)
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Investigation of Process Control Strategies on
Filamentous Sludge Bulking

PENG Zhao=xu' PENG Yong—zhen' > WANG Shu-ying” > GUI Lijuan' LIU Yang’
(1. State Key Laboratory of Urban Water Resource and Environment Harbin Institute of Technology Harbin 150090 China;
2. College of Environment and Energy Engineering Beijing Institute of Technology Beijing 100124  China;
3. China Water Holdings Pte. Lid Beijing 100022 China)

Abstract: Inhibiting filamentous sludge bulking by using reagent is expensive and easy to recurrence after
reagent is stopped adding. In order to solve this problem. This experiment investigate the feasibility of inhibiting
filamentous sludge bulking through adjusting process parameters alone by using SBR. The inhibition effect of
organic loading rate dissolved oxygen ( DO) feeding pattern and some other common operation parameters on
filamentous sludge bulking were investigated systematically. The results show that it is difficult to inhibit
filamentous sludge bulking through increasing organic loading rate alone ( >0.40 d ') . However if aerobic
time and aeration rate are not set up properly viscosity sludge bulking is prone to happen; The effect of
inhibiting filamentous sludge bulking through increasing p,,( 4 — 6 mg/L) alone is not obvious meanwhile

excessive aeration could make negative impact on phosphorus removal performance; Although impulse feeding
pattern could enhance storage selective function It makes little effect on inhibiting filamentous sludge bulking;

setting up proposed anoxic( anaerobic) phase is an effective method to inhibit filamentous sludge bulking.

Key words: filamentous sludge bulking; SBR; organic loading rate; dissolved oxygen; feeding pattern
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