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Abstract

Ultrasonic sludge pre-treatment has been studied to enhance the performance of anaerobic digestion by increasing sludge
hydrolysis which is regarded as the rate-limiting-step of anaerobic digestion. In this study, the effect of ultrasonic
pre-treatment on sludge hydrolysis (solubilization) and methane production was investigated. Sludge solubilization efficiency
increased with ultrasonic energy input. However, it is uneconomical to apply more than 720 kJ/L as the solubilization
efficiency per energy input declines afterwards. Volatile fatty acids concentration increased after the ultrasonic sludge
hydrolysis. Anaerobic batch digestion showed that methane volume reached 64.7 and 84.5 mL after 18 days of incubation with
the control sludge and ultrasonically hydrolyzed sludge, respectively. Methane production potential, maximum methane
production rate, and the lag time of modified Gompertz equation were changed from 70 mL, 6.4 mL/day, and 1.2 days to 89
mL, 9.6 mL/day, and 0.5 day, respectively, after the ultrasonic sludge treatment. The results proved that ultrasonic
pre-treatment contributed significantly not only for the methane production but also for the reduction of anaerobic digestion

time which is critical for the performance of anaerobic sludge digestion.
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(Appels et al., 2008; Eastman and Ferguson, 1981; Metcalf
and Eddy, 2003).
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Table 1. Characteristic of excess sludge and ultrasonically disintegrated sludge

(sludge solubilization efficiency 16% based on COD)

Concentration (mg/L)

Excess sludge Disintegrated sludge

COD Total 17000 ~ 21000 17000 ~ 20900
Soluble 200 ~ 1500 2700 ~ 3500
. Total 5000 ~ 7000 5000 ~ 7000
Protein
Soluble 130 ~ 600 900 ~ 1100
Total 600 ~ 1200 680 ~ 1150
Carbohydrate
Soluble 50 ~100 150 ~ 250
NH;-N 30~70 30~70
TS 10100 ~ 14000 10100 ~ 13800
VS 9900 ~ 10600 8100 ~ 8900
pH 6.5~7.0 6.5~6.8
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Fig. 1. Schematic diagram of batch anaerobic sludge diges-
tion experimental apparatus for the measurement of
biochemical methane potential.
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Fig. 2. Sludge solubilization efficiency (%) with different
ultrasonic energy input (n=3).
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