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Various Effects on the Activity of Activated Sludge by Low Intensity Ultrasonic

Treatments with Different Parameter Combinations
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Abstract: Aerobic activated sludge was used as experimental material. Specific oxygen uptake rate ( SOURD, mixed liquor suspended solids
(MLSS), COD ratio and A (AMLSS/ACOD) were taken as experimental indexes to indicate the changes of sludge activity and metabolism. The
influences on activated sludge induced by ultrasonic treatments with different parameter combinations were studied by equal-distribution
experiments about frequencys ultrasound intensity and irradiation time. The results indicated that the best parameter combination (28 kHz, 20
W/L>2 min) leaded to an evident enhancement of sludge activity and reduced the sludge production at the same time. MLSS; as a vital factor
which influences the ultrasonic treatment, was concerned in this study. To the sludge used in these experiments, the resulis of multilevel
experiments showed that the MLSS of 3 000 mg/L induced to a relative highest performance after ultrasonic treatment with the best parameter
combination. This article also hypothetically presented the mechanism of sludge activity enhancement stimulated by low intensity ultrasound.
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Fig.1 Schematic diagram of ultrasonic treatment system
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Table 1 Arrangement of equal-distribution experiments

Bt R L R /KHz AR /WLt AE I E] /min

1 a 20 5 5
2 b 20 10 8
3 c 28 20 2
4 d 28 5 8
5 e 40 10 2
6 f 40 20 5
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Fig.2  Effects of different ultrasonic treatments on sludge growth
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Fig.3  Changes of activities of sludge after different ultrasonic treatments
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Fig.4 Changes of COD in different reactors
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Table 2 Data of equal-distribution experiments
Pebh B MISS,,  COD, COD; i
iy LTI /mg L' /mg'L™' /mg°L! /%
0 3496 3050 350 0.554  88.5
1 a 3565 3062 246 0.556  92.0
2 b 3565 3053 196 0.548  93.6
3 ¢ 3426 3050 132 0.489  95.7
4 d 3426 3061 144 0.491 953
5 e 3565 3072 182 0.542 9.1
6 f 3496 3055 260 0.535 91.5
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Fig.5 Growths of sludge with different MLSS after ultrasonic treatments
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Fig.6  Changes of COD ratios in different reactors
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Table 3 Data of MLSS multilevel experiments

Pebk MLSS,  MLSS, COD, COD, 7
55 /meg'L™'  /mg'L™'  /mg°L™! /mg°L"! ! 1%
1 1000 1 664 1550 98 0.457 93.7
2 2000 3443 3052 146 0.497 95.2
3 3000 5107 4562 178 0.480 96.1
4 4000 6263 6051 378 0.398 93.8
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