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Preparation, Characterization and Electrocatalytic Properties of
Promoted PtMoSi/C Catalysts

CAI Yu-Fen LIU Jun-Min LIAO Shi-Jun*
(College of Chemistry, South China University of Technology, Guangzhou 510641, P. R. China)

Abstract:  PtMoSi/C nanocatalysts were prepared by chemical reduction using formaldehyde, Hs, and hydrazine as
reducing agents, respectively. The nanocompositions were characterized by X-ray diffraction (XRD), X-ray
photoelectron spectroscopy (XPS), and transmission electron microscopy (TEM). XRD patterns showed a face-centered
cubic crystal structure, and TEM images indicated that the nanoparticles that were uniformly dispersed on carbon were
3—4 nm in diameter. XPS analysis revealed that the catalysts contained mostly Pt(0), Mo(VI), and Si(IV). The effects of
preparation methods and additives on the catalytic activity were then studied by linear sweep voltammetry (LSV)
and cyclic voltammetry (CV). It was found that the PtMoSi/C nanocatalysts (nx:ny=3:1 was the optimal ratio of Pt to Mo)
prepared using formaldehyde as reducing agent showed higher electrocatalytic activity and better tolerance to
poisoning species in methanol oxidation compared with the homemade PtRu/C and the commercial E-TEK PtRu/C
catalysts, and this could be ascribed to the high dispersion of Pt nanoparticles on the carbon by the addition of
silicomolybdic acid.
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Fig.1 XRD patterns of PtMoSi/C prepared by
(a) hydrazine, (b) hydrogen, (c) formaldehyde,
(d) Pt/C reduced by formaldehyde, and (e) XC-72R (C)
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Fig.2 XPS of (a) PtMoSi/C (20%Pt, np:ny=3:1), (b) Pt 4f for PtMoSi/C and Pt/C,
(c) Mo 3d for PtMoSi/C prepared using formaldehyde
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Fig.3 (A) A low-magnification, (B) a high-
magnification TEM image of PtMoSi/C (20%Pt,
Npeny,=3:1) prepared using formaldehyde
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Fig.4 CV curves of PtMoSi/C prepared using

different reducing agents in 0.5 mol-L" H,SO, solution
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Table 1 Electrochemical active area of PtMoSi/C

catalysts prepared using different reducing agents

Reducing agent Peak area E?ectrochem%calﬁ
(mA-V) active area(m?-g™)
formaldehyde 0.14912 28.4
hydrogen 0.11498 21.9
hydrazine 0.11368 21.6
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Fig.5 LSV curves of PtMoSi/C prepared using
different reducing agents for methanol oxidation
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Fig.6 CV curves of PtMoSi/C with various ratios of
Pt to Mo in 0.5 mol- L H,SO, solution
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Table 2 Electrochemical active areas of PtMoSi/C
electrocatalysts with various ratios of Pt to Mo

. Peak area Electrochemical active area
T (mA-V) (m*-g™)
3:1 0.19698 37.5
4:1 0.14912 28.4
51 0.13081 24.9
3:2 0.09233 17.6
2:1 0.07879 15.0
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Fig.7 LSV curves of PtMoSi/C with various ratios of

Pt to Mo for methanol oxidation
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Fig.8 LSV curves of PtMoSi/C, PtRu/C (self-made),
and PtRu/C (E-TEK) catalysts for methanol oxidation
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Fig.9 Chronopotentiometric curves of catalysts at

0.6 V for methanol oxidation
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