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Boron-doped silicon carbide supported Pt catalyst for methanol electrooxidation
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Abstract: Boron-doped silicon carbide (B, ,SiC) synthesized by the carbothermal reduction method was used
as support to prepare Pt/B,, SiC catalyst by cyclic voltammtric deposition of Pt nanoparticles. The crystal
structure, surface property and morphology of the catalysts were studied with X-ray diffraction, X-ray
photoelectron spectroscopy, scanning electron microscopy and transmission electron microscopy techniques and
N, adsorption-desorption experiment. It is shown that B atoms have been incorporated into the SiC lattice sites by
substituting Si, which increases the electrical conductivity of SiC. Pt nanoparticles uniformly dispersed on the
B, ,SiC support with an average size of 2.7 nm. The prepared Pt/B, ,SiC had a larger electrochemically active
area and exhibited higher electrocatalytic activity and stability for methanol oxidation than the Pt/SiC synthesized
by the same method. This shows that B-doped SiC is a promising support for preparing high-performance
methanol oxidation electrocatalysts.
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Figure 1

XPS spectra of B 1s (a) and XRD patterns (b) of SiC and B, , SiC supports

a: SiC; b: B, ,SiC
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Figure 2 SEM images of SiC (a) and B, ,SiC (b) supports, and TEM images of Pt/SiC (c¢) and Pt/B,,SiC (d) catalysts
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Figure 3  Cyclic voltammetric curves in 0.5 mol/L H,SO,+0.5 mol/L CH,OH solution for SiC
and B, SiC supports (a) ; EIS over SiC, B, ,SiC, Pt/ SiC and Pt B, SiC
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(a): a; SiC; b: B, SiC; (b): a: SiC; b: B, ,SiC; c: P/SiC; d: P/B, ,SiC
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Figure 4 Cyclic voltammetric curves of catalysts
in 0.5 mol/L H,SO, aqueous solution
scan rate; 50 mV/s
a; Pt/SiC; b: Pt/B,SiC
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