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Study on effect of ultrasonic-KMnQO, coupling process on decomposition of sludge
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Abstract: Municipal excess sludge is treated respectively by ultrasonic method and the coupling process of
ultrasonic and KMnO,. The influences of ultrasonic method and the coupling process on the disintegration and
characteristics of sludge are investigated by comparing the variations of mixture volatile suspension solid concentration/
mixture suspension solid concentration ( MLVSS/MLSS) , sludge volume index ( SVI), disintegration rate of sludge
(DD) , concentration of soluble protein, concentration of soluble polysaccharide and content of solids before and after
disintegration. The optimal conditions for ultrasonic treatment alone are obtained as follows:the sound energy density is
2.0 kW-L™" and reaction time is 20 min.Under these conditions, DD, concentrations of protein and polysaccharide in
sludge can reach 18.41%,180.21 mg-L™" and 185.88 mg-L™" respectively, the content rate of solid in sludge after
disintegration can reach 6.2% and the centrifugal dehydration performance of sludge can be improved. The KMnO,-
ultrasonic coupling process can further promote the disintegration of excess sludge.The order of the factors affecting the
disintegration effect is as follows: the sound energy density >reaction time >KMnO, dosage. Therefore, the best sound
energy density determined in this experiment is 2.4 kW +L™" the best reaction time is 25 min and the best dosage of
KMnO, is 2 200 mg-L™".Under these conditions, the concentrations of protein and polysaccharide in sludge can reach
295.56 mg- L™" and 361.27 mg- L' respectively, which matches well with the analysis results of particle size and
electron microscopy.

Key words: municipal excess sludge; ultrasonic; ultrasonic-KMnO, ; disintegration; individual or combined effect
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