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Fig. 1 XRD patterns of samples
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Fig. 3 Raman spectra of samples
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Table 1 Initial peak potential and peak current density of
electrode with MnO,@graphene or Pt/C catalyst after cycling

for different times at scan rate of 30 mV/s and pH=7.0

Initial peak potential Peak current density/

Cycling (vs Ag/AgCly/V (mA-cm?)
time
;f;?lfe PU/C ;f;)?fe PU/C
1000 -0.281 —0.232 12.01 8.42
2000 —0.282 —0.232 11.97 7.24
5000 —0.284 —0.232 11.92 5.89
10000 -0.286 —0.233 11.81 4.17
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Table 2 Specific area of various electrode materials

Electrode material Specific area/(m*g ")
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Table 3 Charge transfer resistance (R of different catalytic

electrodes
Catalytic electrode R./Q
MnO,/graphene 12.6
Pt/C 14.9
MnO, 19.1
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Preparation and catalytic activity for cathodic oxygen reduction
reaction in microbial fuel cell of MnO,@graphene composites

WANG Ya-guang' 2, HE Ze-qiang" 2, LONG Qiu-ping"?, XIONG Li-zhi"?

(1. College of Biology and Environmental Sciences, Jishou University, Jishou 416000, China;
2. The Collaborative Innovation Center of Manganese-Zinc-Vanadium Industrial Technology (the 2011 Plan of Hunan

Province), Jishou 416000, China)

Abstract: MnO,@graphene composites were prepared by a chemical co-precipitation method using KMnOy,
MnC,0,-2H,0 and graphene as raw materials.The microstructure, morphology of the prepared composites were analyzed
using X-ray diffraction (XRD), Fourier transform infrared (FT-IR) spectrum, Raman spectroscopy, X-ray photoelectron
spectroscopy(XPS), scanning electron microscopy (SEM) and specific area measurements. The electrochemical
performances of MnO,@graphene composites as catalysts for cathodic oxygen reduction reaction in microbial fuel cell
were analyzed using cyclic voltammetry, electrochemical impedance spectrometry (EIS). The results show that spherical
MnO, with uniform particle size of 400 nm is tightly formed on the surface of paper-like graphene by electrostatic
interaction. Moreover, the peak potential of MnO,@graphene electrode (—0.440 V) is very close to that for Pt/C electrode
(—0.434 V), though the initial peak potential of MnO,@graphene electrode is 0.048 V negative than that for Pt/C
electrode. With the increase of cycling times, the initial peak potential of MnO,@graphene electrode decreases, while
there is only a small decline for the peak current density of MnO,@graphene electrode, indicating that the
MnO,@graphene composites have better catalytic activity and cycling stability for cathodic oxygen reduction reaction in
microbial fuel cell than that for Pt/C catalysts. EIS results show that the electron-transfer resistance of MnO,@graphene
is only 12.6 Q, which is smaller than that for Pt/C catalysts and MnO, catalysts, suggesting MnO,@graphene catalysts
promote the cathodic oxygen reduction reaction by decareasing the electron-transfer resistance and accelerating the
charge transfer due the introduction of the excellent conductive graphene.

Key words: MnO,; graphene; oxygen reduction reaction; catalytic activity; microbial fuel cell
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