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Ultrasonic Sludge Treatment and Its Application on Aerobic Digestion
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Abstract: In order to enhance the degradation efficiency of waste activated sludge (WAS) in conventional aerobic digestion, various ultrasonic
assisted treatment methods were investigated including ultrasonic disintegration of influent sludge, ultrasonic improvement of influent sludge
activity and ultrasonic disintegration of return sludge. Firstly the effects of ultrasonic sludge treatment were studied to choose appropriate
ultrasonic parameters; and then the experiments of aerobic digestion with different ultrasonic treatments were carried out. The results show that
1.0 W/mL, 10 minutes ultrasonic treatment can increase soluble chemical oxygen demand (SCOD) in the supernatant phase of sludge sample
by 5.4 times and decrease total suspended solid (TSS) by 16%: 0.05 W/mL, 10 min ultrasonic treatment can increase the specific oxygen
uptake rate (SOUR) of sludge sample by 29% . The two kinds of ultrasonic influent sludge pretreatment can’t improve aerobic digestion
effectively. Ultrasonic return sludge disintegration can enhance the volatile suspended solid ( VSS) degradation ratio by 15% . Furthermore, the
settlement performance of digested sludge is still good and the pollutant concentrations of supernatant phase increase slightly. So ultrasonic
return sludge disintegration is considered as the most appropriate assisted treatment mode for aerobic digestion.
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Fig.1 Schematic diagrams of experimental devices
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Table 1 Operational modes of ultrasonic assisted aerobic digestion of sludge
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Fig.2 Effects of ultrasonic sludge treatment for various duration of time
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Fig.3  Effect of ultrasonic treatment on sludge degradation

in aerobic digestion
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Table 2 Suspended solid concentrations of raw sludge and digestion sludge at three stages
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Table 3 Effects of ultrasonic return sludge disintegration on digested sludge
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