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Preparation and electrochemical performance of Pt

supported N doping graphene hollow spheres
HUANG Hong » ZHENG Yingying » JIANG Zhongqing
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Abstract: Nitrogen-doped hollow graphene spheres (NHGSs) synthesized by template sacrificial
method were used as the matrix, and then Pt nanoparticles (NPs) were loaded on NHGSs by reducing the
precursor chloroplatinic acid with sodium borohydride to obtain NHGSs/Pt catalyst. Scanning Electron
Microscope (SEM), Transmission electron microscope (TEM), X-ray diffractometer (XRD), Raman
spectrometer (Raman), Nitrogen adsorption and desorption instrument, X-ray photoelectron spectroscopy
(XPS) and Inductive coupled plasma emission spectrometer (ICP) were used to characterize the
morphology and structure of the substrate and catalyst. The results have shown that NHGSs and NHGSs/
Pt have large specific surface area and obvious mesoporous structure, which are conducive to charge
transfer and the improvement of the corresponding electrochemical performance. The onset potential of
NHGSs/Pt-2 catalyst for ORR reached 1. 0805 V and the half-wave potential reached 0. 8075 V in alkaline
electrolyte, while the overpotential of HER for NHGSs/Pt-2 catalyst was 53.5 mV. When the actual
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loading of Pt was only 9.72%, the performance of NHGSs/Pt catalyst could reach or even exceed the

performance of the commercial Pt/C catalyst with 20% mass fraction, providing new ideas for improving

the catalytic activity of electrode materials and reducing the amount of precious metals.

Key words: graphene; polystyrene sphere;

performance; noble-metal NPs
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