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Performance of nonylphenol degradation and electricity production

by weak electricity enhanced anaerobic microbes
WANG Cuicui, WANG Sufang, BAI Zhiyuan, YUE Xiuping
( College of Environmental Science and Engineering , Taiyuan University of Technology , Taiyuan 030024 , China )

Abstract: The weak current enhanced anaerobic biological reaction system was used to degrade NP in wastewater.
The degradation characteristics of NP, the electrochemical performance of the system and the biological toxicity of
NP degradation products were studied. The experimental results showed that weak current could significantly
promote the degradation of NP in the anaerobic biological system. When the initial mass concentration of NP was 30
mg/L, the degradation rates of NP and TOC in system in 6 d could reach 61.23% and 54.02% respectively, and the
degradation of NP conformed to the first-order reaction kinetic model. The system had good electricity generation
performance, and the maximum output voltage and power density could reach 0.72 V and 487.37 mW/m’, respec-
tively. The main products in the biodegradation of NP included 3, 4-dihydroxybenzoic acid and p—hydroxybenzoic
acid. It was speculated that the degradation mechanism mainly involved hydroxylation reaction and oxidation reac-
tion. At the end of the NP degradation cycle of the weak current enhanced anaerobic biological reaction system , the
biological toxicity of NP—containing wastewater was significantly reduced.
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Fig. 1 Anaerobic biological reaction system
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Fig. 3 Electrogenic characteristics of NP degradation in weak current enhanced anaerobic bioreactor system
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Table 1  Kinetic parameters of NP degradation
in anaerobic biological reaction system
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