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Abstract; The bio-activity of activated sludge under low water temperature is lower, and the
corresponding system is prone to occur filamentous bulking. So its sludge setteability and effluent quality
are deteriorated. A continuous flow ultrasonically controlled activated sludge system was established to
perform activated sludge performance and sludge reduction under the water temperature of (15 +1) °C.
The results indicated that the effect of ultrasonication on the treatment system was strengthened with the

increase of ultrasonic density and time. With the ultrasonic density of 0. 133 — 0. 667 W/mL and
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ultrasonic time of 5 — 10 min/d, the observed biomass yield (Y, ) of system was 0.19 —0.27 kgVSS/
kgCOD, and its sludge reduction rate (SRE) reached 22.86% —45.71% . The ultrasonication promoted
the removal of organic pollutants in the water, the COD removal efficiency was more than 86% , and the
effluent COD concentration was stable below 50 mg/L.. The ultrasonication decreased the sludge settling
velocity to some degree, and increased the sludge volume index (SVI). While there was little effect on
the sludge settling velocity after sedimentation of 30 min, and the SVI in the controlled reactor was less

than 220 mL/g. The ultrasonication promoted the increase of the extracellular polymeric substances

(EPS) in the activated sludge. The relative increment of EPS was 17. 14 —51.96 mg/gMLSS, and the

#35% H9M

relative specific increment rate of EPS was 0.222 —0. 866 mg/ (gMLSS - d).
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Fig. 1 Schematic diagram of experimental equipment
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Tab.1 Composition and content of simulated sewage
mg - L7

H G iy i
CeH,,04 375 CoCl, - 6H,0 0.70
NH,Cl 76 MnSO, - 4H,0 0.31
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Tab.2  Sludge reduction in each reactor

i H R1 R2 R3 R4
ZIRIATE R E ¢ 136.97 | 99.97 | 91.81 | 62.38
Y, /(kgVSS - kg~'COD) | 0.35| 0.27 | 0.24 | 0.19
V5 YRR R % 22.86 | 31.43 | 45.71
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Fig.2 Removal of COD by different reactors
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Fig.3 Removal of TN and TP by different reactors
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Fig.4  Effect of ultrasonic treatment on sludge settleability

HITEl 4 (b) R, B4 75 Ak B B0 X IR S 7 %
R1 ) SVI {HEAK, /- F 102 ~ 146 ml/g Z[a],R2,
R3 R4 G ti5ieny SVI {E 434 107.6 ~ 156.2
113.4 ~180.3.178.7 ~217.4 ml/g, W] W, &3 i@
PN T RS YR Y SV E YA i T, A b B
S FEUF TG IR TTRE R RERR AR, A5 B 5 B i %
JEE B384 DR P IS ) A SEE G, SV R TH B4 K e
P RE R 4 2O 0. 133 W/mL 1% 22 7 4k 2 10
min/d (Y 5&PFT , B G0 RYT5 LR 1 BE 32 B 1Y 52
FEATK, T 75 RE % R 0. 667 W/ mL I £k
AR 10 min/d B 5PF T IS PTG DR UTRE IR BEAZ
22, G TR MCR S A TS TS TR RO DTRE TR REARL
PRI, PRS2 P 07 FH Hh 7 42 1) 6 7 Ak BN £ 8 2 4
J , DURAIE TS PR T R 1 BE A 7 15 4 AR i
2.4 BELEEEFREMEMNEESYRRI

2o b B TS TR R ML AN RS R R
FRIMISN NS A B B R T, BYEEE
B AT (R R SE R3S I (WL S) o fEis4T 60 d )5,
WA A AL PR RL & P75 78 EPS 5 8 M 40. 94
mg/gMLSS #4 K- %] T 59. 15 mg/gMLSS, |fij 4 # 7= &b
PR R2 \R3 Al R4 H il PEy5 8 EPS S0 5 A
41.79 .40.90 F1 41. 42 mg/gMLSS H#hn %] T 76. 29 |
80.42 F1 111. 11 mg/gMLSS, w] I, R1 ,R2 . R3 #i
R4 ) EPS ¥ hn & 43 5 &y 18.21.34.50,39.52 F

SRBEDURERE S T R, X L I 55 — D T A B T i T

7 AP O TS VR U RE RN A 4518
7 R2 R’=0.898 p—2
= 100} +R3 v
T goLy=1320437.01 upy / |
o U R=0959 /
£ 60r ‘/ L
< = A ——

I 40t %//‘

4o y=0.86x+32.39  4=0.53x+34.98
L 20F R*=0.871 R2=0.734

=

0 5 10 15 20 25 30 35 40 45 50 55 60 65
t/d
a. EPS & i

ORI ZE[i OR1 £¥5F BR3EH BR3 25

_ 12OmR2&f% BR2 £ OR4 EER BR4 ZHE

= 100}

114 4]

o=

g O ||I|I e j |

E ¥ 40 | |

* Tma
AN T

3 10 15 20 30 35 40
t/d
b. Z R 5

45 50 55 60

E5 &REESESEPS SBHLLE
Fig.5 Comparison of EPS content in different reactors
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