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An Enhanced Excess Sludge Dewatering Pretreatment Technology Based on
Electro-Fenton
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(1. Liaohe River Basin Water Pollution Control Institute, Shenyang Jianzhu University , Shenyang
110168, China; 2. Jilin Zhongyuan Architectural Design Co. Lid., Changchun 130021, China)
Abstract: An electro-Fenton ( EF) pretreatment technology was used to enhance the dewatering of
the excess sludge from a sewage treatment plant in Fushun. The operation parameters in the EF process
were analyzed by changing the moisture content and specific resistance of sludge (SRF). The results in-
dicated that the optimized condition was pH of 3, aeration of 500 ml./min, and voltage gradient of 2 V/
cm. pH demonstrated a significant influence on the dewatering of sludge in the range and variance analy-
sis. The moisture content reached up to 68% at the optimized condition of 60 minutes oxidation treat-
ment. The hydroxyl radical ( -+ OH) was identified as a key factor in the sludge dewatering process. Ad-
ditionally, the concentrations and the compositions of the extracellular polymeric substance ( EPS) were
changing during the EF process. The concentrations of tightly bound EPS ( TB-EPS) were decreasing,
while the soluble EPS (S-EPS) concentrations were initially increasing and subsequently decreasing.
Key words: electro-Fenton (EF); excess sludge; enhanced dewatering; hydroxyl radical;

extracellular polymeric substance
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Tab. 1 Design of orthogonal test
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Tab.2 Results of orthogonal test

REla B | Uwifigﬂ Sk /%
1 1 1 1 6.89 78. 60
2 1 2 2 5.74 74.20
3 1 3 3 6.33 75.80
4 2 1 2 7.45 79.70
5 2 2 3 7.26 78. 60
6 2 3 1 8.81 80. 30
7 3 1 3 6.96 83.90
8 3 2 1 7.98 85.20
9 3 3 2 7.74 86. 30

Ryr | 4.53 ] 1.9 |3.13

Riyys|26.8 | 4.4 | 5.8

*=3 ANOVA ot R
Tab.3 Results of ANOVA
A H SRF FIRE
FAE pfE FAH p 1B
pH{H | 157.898 | 0.006 28.117 0.034

HLERSE | 27.743 0.035 0.946 0.514

B | 78.212 0.013 1.340 0.427
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Fig.1 Change of moisture content with EF time
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Fig.4 Influence of EF on EPS concentrations and compositions
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