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Enhancement Effect of Low Intensity Ultrasound on Biological Wastewater
Treatment System in Low Temperature and Design of Application on Biological

Wastewater Treatment
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Abstract: This work aims to study the enhancement effects of low intensity ultrasound on biological wastewater treatment in low temperature.
The activated sludge was irradiated by ultrasound with intensity of 0.3 Weem™ for 10 minutes, and then simulated SBR process in 4°C..
Oxygen uptake rate (OUR), dehydrogenase activity (DHAD and COD were determined to indicate the changes of sludge activity and the
removal rate of organic matter after the ultrasonic irradiation in low temperature. Results showed that after ultrasonic enhancement, the sludge
activity could be increased by 30%, and COD removal rate could keep the usual level as in the room temperature. Furthermore, the
enhancement effect of ultrasonic irradiation was more significant in the low temperature than that in the room temperature. This paper also took
the typical municipal wastewater secondary treatment technology and SBR technology as examples to illustrate the design and operation of the
enhancement of biological wastewater treatment using low intensity ultrasound.
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Fig.1 Schematic diagram of ultrasound irradiation system
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Fig.2 Influence of ultrasound on sludge activity in room temperature and low temperature
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Fig.3 Influence of ultrasound on COD removal in room

temperature and low temperature
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Table 2 Increment rate of microbe activity and COD removal rate

with and without ultrasound in room temperature and low temperature / %
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Fig.4  Schematic diagram of installation of ultrasonic equipment

in conventional activated sludge process
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Fig.5 Schematic diagram of installation of ultrasonic
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KT T 303 P 6 2 1) i 385 L VDB 75 2 JOxE SBR
T E B P A P 5 A O R AT R B
O FEWERBOT A, 117 K1 T R )5 47T B
A VL AETT)E 78 P AL B AR 4 @ AT G R M
V1 AT KL S PR P A5 V2, 7Tl S
P PRI AL BE 10 min: @ R SEHTIT K2, FHTIT
K1, I S i 2R V3, S5 7 o A R 405 I
WY e 58 A P B HLJE, %M v3 MR T KT
K2; @ I B AR BN AR A S B v e B B AT T A
290 SRR TG e BRI 10% 2o A

U SRR U AR Bl g R 7 A, D A R
P ZR G 22 s g vh AR R U T AR A s ) A
YR IR Y S5 L R P AR AN R 0

HT AL 2 810 23 1 vl L, ARG o R 7S T DL %
PG /KA T ARG, AT RS 10 i vt
DRI 82 FH 43 D7 A58, 375 7K A2 0 Ak 38R 4 11 s v
FUAT T ) 1R N it

3 e

(D AR R, V53 S8 75 ol b 315 75 P Lo
WA AR BRI TG Je il T A 30% i, B
FWAAAE TG RIEEEE A E, o coD 2 FRFE M
KT s LR T UE H PRI AR 1
(SRR L H R S B

(20 M5 8 75 e AE at A V5 K AE W A B R 4
R N R AT UE BT LU B 7 R G LA %
KD A B R G A AL A, 10 H T R AR
B s PR HAE ¥ 7K AR Ak B A LA ) R 1) 8 FH T



34 KL A8 « AR5 SR P ORI T V5 /K AL Ak 3 A 8OR % 2t 725
S Hk: [7] Pit WG RossSA. Ultrasound Increases the Rate of Bacterial Cell
1] xUar, FEMAH, 00, 55 (a8 A s e v e im el . Growth[J . Biotechnol Prog 2003, 19(3): 1038-1044.
FRBERE 20055 26(4): 124-128 . [81 TiuY Y, Takatsuki H> Yoshikoshi As et al. Fffects of ultrasound
2] AW, XULL. fIRom R 7 i wit A g 7K A A b BT o e i on the growth and vacuolar H* -ATPase activity of Aloe arborescens
FAWIRIA A FEL ], FABTRESE 2006, 27(5): 898-902. callus cells [J]. Colloids and Surfaces B: Biointerfaces, 2003, 32:
[3 1 FERH, XL AR GE S 75 I ik A v 7K 2540 Ak B v 7 g T 105-116.
Tile LB AR E REL T ], FRBEREEE , 2006, 27(5): 903-908 . L9] WulJY, Lin L D. Ulirasound-induced stress presponses of Panax
41 FEHAH, XL, KISz, 45 (G0 75 AL SBR AL BEZE 3 ginseng cells: enzymatic browning and phenolics production [ J].
v5KLT]. FREERE, 2006, 27(8): 1596-1602. Biotechnol Prog, 2002, 18(4): 862-866.
[5] 24, dTaL, EAA:, &6 A B 2 B8 R AEAR TR VS K Ak [10]  Wang B C, Yoshikoshi A, Sakanishi A. Carrot cell growth response
PR N AIFFEL ], i RV Tk K 22 2441k, 2002, 34(4): 563- in a stimulated ultrasonic environment [J1. Colloids and Surface B:
569. Biointerfaces, 1998, 12: 89-95.
[ 61 Subhaschandra M G, Shiva S R. The effect of temperature on the Citd R, XULL . a5 ik s Ak v 7K AR 4k BEHLARIL 3] 3R
growth and biochemical activities of Escherichia coli in sewagel J]. BERE 2006, 27(4): 647-650.
Environmental Pollution, 1987, 43(4): 313-321. C12] M3 AT MM Bt B9 a0 RS 2001





