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Abstract: To reduce the start-up time of the microbial electrolysis cell (MEC) and to promote the
anaerobic digestion rate, goethite and activated carbon were utilized to modify the graphite felt anode
(denoted as GF + Fe and GF + AC). The effect of modified anode on the substrate degradation rate and
the methane yield were investigated under different applied voltages (0.6, 0.8 and 1.0 V) and carbon
sources (glucose and VFAs). Results showed that GF + Fe had the highest peak current (3 =5 mA),
and MECs with modified anodes over-performed the control reactor (regarding substrate degradation rate
and methane yield). The COD removal rate in the first batch reached above 70% . The methane yield of
GF + Fe was lower than that of GF + AC when the applied voltage was 0.6 —0.8 V, and increased to 1.3
times of that of GF + AC when the applied voltage was increased to 1.0 V. The activity of some hydrog-
enotrophic bacteria (e. g. iron reducing bacteria) might be restrained hence methanogens became domi-

nant in competition under the high voltage. It was indicated that the competition and the synergistic rela-
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tionship between electrogenesis bacteria and the methanogen were influenced by the external conditions.

The graphite felt anode modified by activated carbon and goethite could reduce the start-up time of MEC.

The addition of the goethite had the highest methane production at the voltage of 1.0 V, and the degrada-

tion of propionic acid and butyric acid was improved.

microbial electrolysis cell ;
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Fig.1 XRD patterns of modified materials and CV graphs
of modified graphite felt anode
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