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Abstract: The rate of oxygen reduction reaction (ORR) at the cathode is a major factor affecting the performance of the microbial fuel cells
(MFC). Results showed that when using Fe( [[[ >-EDTA solution as catholyte, the ORR rate was significantly increased and the internal
resistance was reduced, consequently leading to an increase in power output. With a concentration of Fe([[[ >-EDTA at 20.0 mmol/L in the
catholyte, the MFC produced the voltage and power density at approximate 200.1 mV and 16.0 mW/mi*, respectively, which was increased by
73.2% and 70.1% contrary to the MFC without the presence of Fe([l[ )-EDTA. The further experiment suggested that Fe([[| >-EDTA
functioned as electron shuttle to accelerate electron transfer. Fe( [[ )-EDTA received electron and got reduced to Fe( [[ )-EDTA, which further
provided electrons to oxygen and got reoxidized at the same time. Therefore Fe( [l )-EDTA can act as recyclable electron shuttles between
cathode electrode and oxygen. The optimum condition in the case of using Fe( [[[ >-EDTA as cathode electron shuttles was tested to be FeC [[[ )-
EDTA concentration at 20.0 mmol/L and pH at 5.0, which allowed MFC produced the maximum power density of 100.9 mW/m’ .
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Fig.1 Voltage generation in MFCs using different catholytes
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Fig.2  Oxidation rate of Fe( Il )-EDTA at different pH values
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Table 1~ Performance of MFCs at different pH conditions
g LR RBDERE AL
/mV /mWem /mA*m
5.0 672.7 100.9 339.5
6.0 643.6 83.2 308.3
7.0 611.7 72.5 287.8
8.0 577.2 57.5 256.3

g L TIR, FeC lD-EDTA {F 2 18K HL 1 57 42 44
SEAL MFC 7 HEL A 451 0 - WP 20.0 mmol/L pH

=5.0 /cfi.
3 #it

(DXE MFC 7 I FeC -EDTA 1E A BH A%
A 2 T AR SRR N T, BRI P L, R i
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EDTA I, H i H R (1000 Q R )5 3% i nf
YERFLE 200.1 mV 16.0 mW/m® 2247, LEAS 0 i et i
SR T 73.2% 70.1% . 9 B, FeC [l )-EDTA A
T MRS A IR

(2)FeC [l )-EDTA 54k MFC 5227 FL IR HL T
FAAR HL 1 2 AR AL, B FeC [ )-EDTA 1 4 BH B HL -7
TR NI H T AU s R, e se 2 Y]
M FEL A i, 44K i 0 g P AR A T A A B PR
R, $RUE T MEFC KRR 2 1847 .

(3) Fe [l -EDTA 1 24y B % v 1 % 42 44 9% 4k
MFC ™ HL 3 B 45 A1 24 W 20.0 mmol/Ls pH =
5.0 245 AEBEAAE R MFC 1R 55 K3 Hh D 2% B 0k
100.9 mW/m”.
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