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Comparative study on pretreatment methods for anaerobic digestion of
sludge based on Kinetic model

HU Yang-qing, WANG Fei™ , LV Guo-jun, CHI Yong
(Institute for Thermal Power Engineering of Zhejiang University, Hangzhou 310027, China)

Abstract: Hydrolysis is the speed bottleneck stage during anaerobic digestion process of sludge. Pretreatment can
accelerate hydrolysis and promote anaerobic digestion of sludge.Therefore, three kinds of pretreatment technologies such
as ultrasonic, alkaline and zero-valent iron-persulfate are respectively used to accelerate hydrolysis. The optimum
parameters for three kinds technologies are obtained through sequential batch experiments ,i. e.20 kHz,10 g+ L™ of NaOH
and ¢(Fe)=¢(S,05 )= 30 mmol- L™, respectively. The first-order kinetic model , modified first-order kinetic model and
Gompertz model are used to fit the accumulated methane yield curves under optimum parameters. Gompertz model gives a
high fitting accuracy that has practical significance for kinetic parameters.The fitting results by Gompertz model show that
the maximum methane production rate by the common sludge anaerobic digestion process without pretreatment is
6.09 ml/(g-d). After pretreatment by ultrasonic, alkaline and oxidation, the maximum methane production rate
increases t0 9. 17,7.12 and 8.72 mL/(g-d), respectively. The common sludge anaerobic digestion process without
pretreatment needs 3.03 days of lag period, after ultrasonic, alkaline and oxidation pretreatment.the lag periods reduce to
1.05,1. 60 and 1. 61 days, respectively. Gompertz model is suitable for the evaluation of pretreatment technologies and is
conducive to the optimization of sludge anaerobic digestion.
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