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Nitrogen-doped graphene for making hydrogen peroxide in alkaline fuel cell
YAN Xiang-hui* , MENG Zi-wei, LI Wei-yong, LIU Jia
(School of Materials Science and Engineering, Beifang University of Nationalities, Yinchuan 750021, China)

Abstract: Nitrogen-doped graphene (N-G) is prepared by using natural graphite and aniline as start material and
nitrogen-containing precursor, using Hummers method, in-situiniation aniline polymerization together with high
temperature heat treatment in nitrogen gas. The composition, structural properties, morphology and electrochemical
performances are characterized and evaluated by X-ray diffraction (XRD). Flourier transformation infrared spectroscopy
(FT-IR) ,transmission electron microscopy ( TEM) ,low temperature nitrogen adsorption-desorption analysis ( BET)
thermogravimetry-differential scanning calorimetry ( TG-DSC) and electrochemical tests. The results indicate that
graphene oxide (GO) after high temperature heat treatment in nitrogen gas and polyaniline modification can be reduced
and doped effectively. The obtained N-G owns microporous structure with specific surface area reaching 167.6 m’/g,
revealing high thermal stability. With the N-G as cathodic catalyst in three-electrode system, the oxygen reduction
reaction (ORR) mainly proceeds in a two-electron pathway with 0. 89 V of onset potential in 0. 1 mol/L KOH solution;
the selectivity towards hydrogen peroxide reaches 75% —95% and it generates high current density.

Key words: nitrogen-doped graphene; polyaniline; oxygen reduction reaction; alkaline fuel cell reactor; hydrogen
peroxide
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