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In this study, wastewater sludge was collected at a chemical plant in Ulsan, Korea, and the effect of ultra-
sonic treatment on sludge reduction and heavy metal leaching was investigated. In lab-scale experiments, the
amount of sludge decreased with increasing ultrasonic irradiation intensity (100~600 W) and time (0.5~30
min). A pilot-scale ultrasonic reactor made in this study showed the highest performance (i.e., 46.2% of sludge
reduction) in a batch mode operation. These results demonstrated that the ultrasonic treatment was useful for
the reduction of sludge. On the other hand, the levels of heavy metals (Cd, Pb, Cu, and Zn) in supernatants
of the sludge samples after the ultrasonic treatment substantially increased, addressing the need for proper man-
agement of toxic chemicals after dehydration of sonicated sludge. The reason for the sludge reduction and
heavy metal leaching after the ultrasonic treatment was the disintegration of sludge flocs and cell walls. There-
fore, an advanced ultrasonic technology considering both sludge reduction and leaching of toxic chemicals

should be developed for practical applications.
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Fig. 1. Structure of the ultrasonic reactor made in this study.
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this study (10x40).
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Fig. 3. Change of microorganism flocs in the sludge samples according to (a) ultrasonic intensities and (b) irradiation

times.
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Fig. 4. Temporal change of the volume of sludge sediment
with different ultrasonic intensities. The volume
ratios of 400 W and 500 W experiments were the
same.
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Fig. 5. Time trends of heavy metals in sludge supernatants after the ultrasonic treatment (Irradiation intensity = 600 W).
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Table 1. Experimental conditions and results of the ultrasonic reactor (n=3)

Operation type Ultrasonic Flow rate  First reduction Sec'ond Total reduction Water 'content
power (W) (cm/s) (%) reduction (%) (%) reduction (%)
Control 0 6 - -
Continuous 600 6 9.7 - 1.6
Batch 600 0 33.3 194 46.2 2.2
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