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Effect of operational conditions on the sludge solubilization by the simultaneous use of
ultrasonic and electrolytic processes
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Fundamental performance and effective operation of the sludge solubilization ‘treatment by the
simultaneous use of ultrasonic and electrolytic processes was investigated experimentally. A lab-scale
diaphragm cell irradiated with ultrasound at a constant oscillating frequency of 20 kHz was used as a
reactor. The batch experiments were carried out under different electric outputs of the ultrasonic generator,
electric currents for the electrolysis and initial SS concentrations. The simultaneous use of ultrasonic and
electrolytic processes accelerated soluble COD generation and reduced the specific energy consumption,
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compared to sonication alone. The pH adjustment of the sludge to a moderate alkaline condition as a pre-
treatment further contributed to the improvement of the solubilization performance in the simultaneous
use. Such solubilization treatment effectively performed under the conditions below 400 W/L of the
ultrasonic density and below 30 g/L of the initial sludge concentration within the experimental range in
this investigation. The soluble components in the solubilized sludge had higher a content of readily
biodegradable substrates than that by the sonication alone.
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