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Sludge Disintegration Treatment by the Simultaneous Use of Ultrasonic and Electrochemical
Processes
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Tomohide WATANABE*, Dao-Yong ZENG**, Kyung-Jin CHO* and Masao KURODA*

ABSTRACT; A novel disintegration treatment of the activated sludge by the simultaneous use of ultrasonic and
electrochemical processes was investigated experimentally. Two reactors equipped with or without an electrolytic
diaphragm to divide into the anodic and cathodic compartments were irradiated with ultrasound. The batch disintegration
experiments were carried out at different conditions of the ultrasonic frequency, the applied electric current to the
electrodes and the initial sludge concentrations. Alkaline and acidic conditions developed in the cathodic and anodic
regions of the reactors, respectively, when the electric current was applied even at relatively low electric power. The
electrochemically generated alkaline condition and the ultrasonic irradiation synergistically facilitated the activated sludge
solubilization, comparing with the sonication alone, whereas, the appearance of acidic condition in the anodic region had
no acceleration effect. The acceleration effect of solubilization depended on the applied electric current. The ultrasonic
irradiation of higher frequency was ineffective for the sludge disintegration in the simultaneous processes, suggesting that
the sonoelectrochemical disruption of bacterial cells was not predominant. In this investigation, the simultaneous use of
the ultrasonic and electrochemical reaction processes could achieve the effective sludge solubilization without any
chemical doses.
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