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Catalytic site-based chemisorption state modulation for
efficient plasmonic exciton driven CO, and H,O reactions
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Abstract: Au rod@ M (M=Ag,Pd or Pt) ,a core-shell nanostructure with plasmonic exciton light-absorbing centre-
catalytic site,is formed by depositing different highly active metal atoms ( Ag,Pd or Pt) shell layers on the surface of Au
nanorods in order to target and improve the adsorption activation capacity for CO, and H,O molecules.It is shown by the
results from catalytic experiments that in the absence of hole sacrificer, the rate of CO, conversion over Au rod @ Pt
reaches 10. 39 pwmol/ (g-h) ,which is nearly 26 times higher than that of pure Au nanorods.The results by in situ Raman
spectroscopy indicate that Pt shell layer enhances the adsorption capacity of Au nanorods for CO, and H,O,which is the
key reason for promoting the catalytic conversion efficiency of CO,.Meanwhile,its appropriate adsorption strength for the
intermediate product CO further promotes the reaction process of light-driven multi-electron-proton transfer to generate
CH,.This work provides ideas for the efficient activated conversion of inert molecules over plasmonic exciton and the
directed regulation of adsorption state.
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