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Preparation of nitride nanoparticles based core-shell structured
catalyst and its catalysis towards formic acid oxidation

Xinlong Tian, Haibo Tang, Jinnan Yu, Li Du, Jianhuang Zeng, Shijun Liao"

School of Chemistry and Chemical Engineering, South China University of Technology, Guangzhou 510006, China
*Corresponding author (email: chsjliao@scut.edu.cn )

Abstract: Nitride nanoparticles based core-shell structured catalysts, TIN@Pt/NCNTs and TiCuN@Pt/NCNTs, were
prepared successfully by depositing a ultra thin Pt layer on the surface of nitride nanoparticles with a pulse deposition
method. It is found that the catalysts exhibited excellent activity and stability towards the anode oxidation of formic
acid. The mass activity of TIN@Pt/NCNTs and TiCuN@Pt/NCNTs could be 3.3 and 4.5 times higher than that of the
commercial Pt/C catalyst with the same Pt loadings, and they also exhibited outstanding anti-CO poisoning ability and
stability. The addition of Cu in nitride nanoparticles could further enhance the performance of the catalyst significantly.
The HAADF/STEM images and EDS mapping measurements revealed the core-shell structure of the catalysts. The
enhanced activity of TICUN@Pt/NCNTs should be attributed to the high dispersion of the Pt atoms and the synergistic
effect between the Pt shell and nitride core.

Keywords: pulse electrodeposite, nitrides, core-shell structure, formic acid oxidation, fuel cells
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