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Preparation of Pt-loaded mesoporous carbon spheres and analysis of

their hydrogen evolution reaction performance
DU Jiaxin, XUE Qiangyu, SI Yinsong
(School of Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To obtain carbon-platinum catalysts with low platinum (Pt) loading and to enhance their
electrocatalytic hydrogen evolution performance, this study employed a simple hard template method to
synthesize Pt-loaded mesoporous carbon sphere catalysts. By controlling the interval time of adding
reagents ¢t (t =2, 8, 16, 32 min), mesoporous silica microspheres (SiO,-z) with different core-shell
structures were prepared. These microspheres were then used as templates and hydrochloric acid dopamine
as a carbon precursor to synthesize platinum-loaded mesoporous carbon sphere catalysts (Pt/C-z) with
varying morphological structures. The morphology and structure of the Pt/C-t microspheres were
characterized by SEM, TEM, and BET, while the hydrogen evolution reaction performance was analyzed
through electrochemical tests. The results showed that Pt/C-2 and Pt/C-8 microspheres had better radial
mesopores, whereas Pt/C-16 and Pt/C-32 microspheres formed uneven structures. At a theoretical

platinum nanoparticle loading of 3.19% (mass fraction), Pt/C-32 microspheres exhibited the best
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hydrogen evolution reaction performance, with an overpotential reduced to 22. 24 mV at a current density
of 10 mA/cm?, a Tafel slope of 56. 23 mV/dec, a charge transfer resistance of 4. 58 Q, and a double-layer
capacitance (Cy) of 36. 95 mF/cm®. The overpotentials of Pt/C-8, Pt/C-16, and Pt/C-32 were all superior
to those of the commercial Pt/C catalyst with a Pt loading of 20% (mass fraction). validating the high
electrocatalytic performance of the synthesized platinum-loaded mesoporous carbon spheres. The results of

this article provide important reference for developing carbon-platinum catalysts with high electrocatalytic

efficiency for hydrogen evolution.

Key words: hard template; platinum-loaded; mesoporous carbon spheres; electrocatalysis; hydrogen

evolution performance
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