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Abstract;:  The influence of cathode types on electricity generation and anode denitrification
performance of microbial fuel cell (MFC) was explored by constructing a two-chamber MFC. The results
showed that abiotic cathode of MFC ( A-MFC) was dominated by ohmic resistance, while that of the
biocathode of MFC ( B-MFC) was mainly activated internal resistance. Open circuit voltage (OCV),
internal resistance (R, ), maximum power density (P) and coulombic efficiency (CE) of A-MFC with
Fe(CN);  as electron acceptor were 1.9 times, 0.7 times, 15 times, and 3.5 times of those of B-MFC
with NO; as electron acceptor. TN removal rates of A-MFC anode and B-MFC anode were 89.5% and
75.4% , respectively, and average volumetric removal loads were 0. 037 kg/(m’ - d) and 0. 031 kg/
(m® - d), respectively. The removal rate of NO;, — N by B-MFC anode reached 95. 0% , and the
maximum volumetric removal load reached 0.251 kg/(m’ + d), which was higher than those of A-MFC

and conventional cathode denitrification MFC. Compared with A-MFC, B-MFC is more economical and
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safer and does not produce secondary pollution.

Key words: microbial fuel cell;
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Fig.2  Output voltage curves of different cathode MFCs
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Fig.3  Power density and polarization curves of different

cathode MFCs
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Tab.1 Electricity generation characteristics of different

cathode MFCs

W H | OCV/mV | R./Q |P/(mW -m*)| CE/%
A-MFC 642.0 68.2 642.3 10.8
B-MFC 332.0 | 100.0 2.3 3.1
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Tab.2 Removal of substrates in anode chamber of different cathode MFCs

NH, - N COD NO, -N TN
Wi H| Jefgk/ PR AR TR EBR A0/ LBR 2/ PR A TR BB A/ 22538/ PER R FREBR (/| KB/ PR A TR 2 B ey
% (kg -m™? -d™") % (kg +m™> -d™") % (kg -m™?-d™") % (kg +m™> -d™")
B-MFC| 49.8 0.009 93.3 0.085 95.0 0.022 75.4 0.031
A-MFC| 78.9 0.014 93.7 0.085 97.6 0.023 89.5 0.037
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Tab.3 Removal of substrates within 12 h in anode chamber of different cathode MFCs
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d™) d™) d) d™)
B-MFC 0.8 0.002 76.5 0.765 96.7 0.251 55.1 0.253
A-MFC 40.3 0.080 71.4 0.714 71.9 0.187 58.2 0.267
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