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A Study on the Disintegration of Sewage Sludge using Batch Ultrasonic Pretreatment
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R&D Center, XXIEN Co., Ltd.
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ABSTRACT

Anaerobic digestion is the most common process for sewage sludge stabilization and has
benefits of VS reduction and biogas production. Many pretreatment methods have been studied to
improve hydrolysis rate because the rate of sewage sludge degradation is slow in anaerobic
digestion.

This study mainly focused upon the effects on disintegration of sewage sludge by ultrasonic
pretreatment according to the variation of acoustic density and duration of sonication time. In this
study, acoustic density has been changed as follows : 33W/L, 70W/L, 88W/L, 139W/L in case of
40 kHz with the test time changes of 10min, 20min, 25min, 30min and 40min.

In the comparison of SCODc/TCOD¢ variation for excess sludge and mixed sludge
disintegration, the rates of SCODc/TCODc have been increased in the condition of denser
acoustic density and longer sonication time with acoustic frequency of 40kHz. The pH of the
excess sewage sludge and mixed sewage sludge has been decreased in the condition of denser

acoustic density and longer sonication time with acoustic frequency of 40kHz.
Keywords : Sludge, Disintegration, Ultrasonic Pretreatment, Sonication, Acoustic Density
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[Table1] Characteristics of Excess Sewage Sludge and Mixed Sewage Sludge

ltems Sewage sludge
Excess sewage sludge Mixed sewage sludge
TCOD(mg/L) 11,000~12,300 26,600~26,800
SCOD(mg/L) 84~407 684~1,900
TS(%) 1.6~1.7 3.9~5.6
VS(%) 47.0~52.0 37.0~38.0
pH 6.3~6.7 6.2~6.3
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[Fig. 1] Schematic ~ diagram  of  ultrasound
processor. [Fig.2] Photograph of ultrasound processor.

[Table2] Physical Dimensions and Characteristics of Dual Frequency Processor

Frequency(kHz) 40
Diameter of the transducer(cm) 4.5
Number of transducers 24
Total area of dissipation(cm?) 382
Sonication Volume(L) 10.0
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[Table3] Summary of Analytical Methods

ltems Units Method and instrument
pH - pH meter(ORION 310), Korea

Temp. C Thermometer

TCOD¢; mg/L Standard methods Closed reflux titrimetric method

SCODc¢, mg/L Standard methods Closed reflux titrimetric method
TS % Total suspended solids dried an 103~105C
VS % Volatile suspended solids ignited at 550°C
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