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Abstract; Reduction of sewage sludge is one of the most interested matters in domestic wastewater

treatment.  It has been reported that incorporation of sludge liquefaction and biological degradation process

can reduce excess sludge production. The mechanism is to promote mineralization of sludge by repetition 

of liquefaction of sludge and metabolism of the organic compounds derived from the liquefaction. Several

methods have been devised and applied for sludge liquefaction, however the detail investigation such as the

material release associated with the liquefaction and its biodegradability has not been figured out.

In this study, liquefaction characteristics of sewage sludge were firstly investigated. Ultrasonic

irradiation and heating treatment were applied as physical treatments, and biodegradability of the organic

materials from liquefied sludge by these treatment were also investigated.  Sludge was liquefied by

ultrasonic irradiation and heating treatment, however sludge component was not a uniform state in these

liquefaction methods. About 20% of sludge component was able to be liquefied easily, whereas the other

parts was not liquefied. Organic materials from liquefied sludge were also degraded biologically, but some

part was not taken in. Most part of the non biodegradable component was carbohydrate, and it is suggested

that the removal of the component can be the key part to develop new treatment system which incorporates

sludge liquefaction process.
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Fig.1 Experimental apparatus of 
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Fig.6 Changes of nitrogenous compounds Fig.7 Changes of nitrogenous compounds
with heating treatment: 90°C with ultrasonic irradiation: 30°C/60V

Fig.8 Changes of phosphorus compounds Fig.9 Changes of phosphorus compounds
with heating treatment: 90°C with ultrasonic irradiation: 30°C/60V
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Fig.10  Liquefaction efficiency of heating treatment Fig.11 Liquefaction efficiency of 
ultrasonic irradiation
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Fig.12 Time course of DOC concentration Fig.13 Changes of organic compounds
with biological treatment with biological treatment
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