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Abstract: The carbon felt cathodes are subjected to ammonia heat treatment at different temperatures (650 °C, 800 °C and

950 °C) to investigate the electrochemical performances of the cathodes in marine sediment microbial fuel cells ( MSMFCs )

before and after modification. The capacitance density (172.53 F/ecm®) of the cathodes modified at 950 °C is 3.03 times of that

of the blank group, and its exchange current density 1.53 times of that of the blank group, indicating that its anti—polarization

ability is improved by modification. Meanwhile its charge transfer resistance (34.09 Q) is 0.37 times of that (90.96 Q) of the

blank group, its output power (569 mW/m’) is 1.69 times of (337 mW/m”) that of the blank group. According to the results,

the 950 °C ammonia gas modified carbon felt cathode has the best oxygen reduction reaction (ORR) rate.

Keywords: marine sediment microbial fuel cell; ammonia heat treatment; nitrogen — doped cathode; electrochemical
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Fig.1 Infrared spectrum of carbon fiber treated by ammonia

gas at different temperatures
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Fig.2 The surface morphologies of modified and unmodified cathodes
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Fig.3 Contact angles of different cathodes
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Table 2 CV curve parameters of differentcathodes
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Table 3 Exchange current density and relative kinetic

activity of different cathodes

FL A OCP/V  iy/(x107* mA/em?®) K, 55K
Blank 0.346 0.91 1.00
650C 0.119 1.39 1.33
800C 0.187 1.41 1.59
950°C 0.189 1.21 1.53
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Fig.6  Polarization curves of different cathodes
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Fig.7 EIS test fit curve and equivalent circuit

diagram for different cathodes
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Table 4 KIS test fitting results

SHL Blank 650°C 800°C  950°C
Rs/Q 1.676 1.707 2.165  1.549

CPE-1-T/(x107°

Ot mte ) 12.79 12.813 12.347 12.896

CPE-1-P/x102 9429 94.00 94.05 94.02
R./Q 90.96 128 107.7  34.09
W,/ Q 10.47  0.1640.1680.124
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Fig.8 Power curves of different batteries
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Fig.9 Schematic diagram of nitrogen—doped cathode

electricity generation mechanism
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