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Fig. 3 Decolorization of orange I by iron/carbon felt composite cathode (a: Open circuit, b: Short circuit)
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Using a novel bioelectro-Fenton system to degrade azo dyes: effects of
iron/carbon felt composite cathode

. 1 .o 2 -2 2 o1 2
WANG Yueqgiang ', HU Yongjie”, LI Jin“, DU Chao”, XU Rongxian', LEI Famao™*
1. Guangdong Institute of Eco-Environmental and Soil Sciences, Guangzhou 510650, China
2. Guangdong Testing Institute of Product Quality Supervision, Guangzhou 510330, China

Abstract: H,0, is produced by electrochemical methods in traditional electro-Fenton reactions, which require external electricity
and are not cost-effective. Based on that MFC can continuously generate electricity and keep the cathode electro-Fenton system
running, in this project, iron/carbon felt (CF) was used as the cathode to set up a bioelectro-Fenton system driven by MFC. Effects
of iron/CF and cathode pH on the decolorization of azo dye (Orange I) were study. Results showed that iron/CF were better than
conventional CF in azo dye decolorization. At pH 3, decolorization rate of 91.7% was achieved after 4 h for Fe@Fe,05/CF
cathode, significantly higher than those of a-FeOOH/CF (83.4%) and FeAlSi/CF (69.9%). SEM images showed that Fe@Fe,0;
microparticles were attached on the CF. The improved decolorization rate achieved by Fe@Fe,03/CF cathode can be resulted
from the increased specific surface area. Results showed that, low pH is favorable for the bioelecto-Feton reaction. When pH went
up from 3.0 to 5.0, decolorization rate achieved by the Fe@Fe,0;/CF cathode dropped to 47.1%. There was a linear relationship
between the decolorization rate in the cathode chamber and the decrease of wastewater TOC in the anode chamber, indicating that
biooxydation is the driving force for the bioelectro-Fenton reaction in the cathode. This study presents a self-maintained and no
external electricity-requiring bioelectro-Fenton system, which provides a new way for printing and dying wastewater
decolorization.

Key words: iron/carbon felt composite cathode; bioelectro-Fenton system; Orange I; decolorization



