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Platinum-Based Electrocatalysts with Composite Nanostructures
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Abstract: Composite nanomaterials composed of semiconductor and noble metals (e.g. platinum) have
exhibited superior application in electrocatalysis due to the electronic coupling effect and lateral strain
effect among their different components. The primary objectives in this research area include: @ to
develop universal strategies for the fabrication of semiconductor-noble metal nanocomposites and to
understand the mechanism behind the preparation so that the structure/morphology of the nanocomposites
could be tuned more precisely; @ to reveal the electronic coupling effect and lateral strain effect among
different components in the nanocomposites so that the performance of the materials could be further
enhanced;® to explore the applications of the nanocomposites in electrocatalysis. Herein, we will review
the recent advances in this research field and make an expectation/evaluation for its future developments.
Key words: semiconductor; noble metal; nanocomposites; electronic coupling effect; lateral strain effect;
electrocatalysis
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Fig.1 TEM image (a) and HRTEM image (b) of CdSe-Pt nanocomposites in which Pt grows along the rod surface
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Fig.2 Binary and multiple Ag,S-noble metal nanocomposites
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[(a). Ag>S-Au; (b). Ag>S-Pt; (). AgS-Os; (d). AgS-Pd; (e). AgoS-Au-Pt; (f). AgzS-Au-Os; (g). AgS-Pt-Os; (h). Ag,S-Au-Pt-Os]
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Fig.3 Cyclic voltammograms curve of Pt-based Ag,S-noble

metal nanocomposites[45]
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Fig.4 Core-shell CdSe-Pt nanocomposites synthesized in aqueous phase using 10 nm CdSe cores
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[(a). TEM image; (b). STEM image; (c). Element profile;

(d). (e). and (f). HRTEM image of core-shell CdSe-Pt nanocomposites at CdSe/Pt molar ratio of 1/1, 2/1 and 1/2]
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Fig.5 ECSA-specific ORR polarization curves for the

core-shell CdSe-Pt nanocomposites at different CdSe/Pt

molar ratios and commercial Pt/C catalysts[53'
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Fig.6 Schematic illustration to show the formation of
[61]

ternary Ag,S-Au-hPt composite nanomaterials
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Fig.7 Structural characterizations of ternary Ag,S-Au-hPt nanocomposites

[61]

[(a). TEM; (b). HRETM,; (c). (d). Line scan analysis of a single composite particle; (e). (). (g). (h). (i). Mapping analysis of a single composite particle]
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