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Fig 1 Scheme of SPR photoeletrocjemical reactions: the distribution of SPR-induced
hot electrons and hot holes at relatively (a) negative and (b) positive potential
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Fig 2 (a) In situ ATR-SEIRAS spectra collected on a Si—Au NPs electrode in (. 1 mol » L™' NaClQ, solution with a time resolu-
tion of 5 s, uing a single-beam spectrum at —(. 57 V(vs Hg/Hg, SO, ) as the reference spectrum, (b) In situ EC-SERS spec-

tra collected on a Au NPs electrode in (. 1 mol « L™' NaClQ; solution, using an incident laser of 633 nm
References

[1] WuDY, Liu XM, Huang Y F, et al. J. Phys. Chem. C, 2009, 113; 18212.
[2] Raj CR, Kitamura F, Ohsaka T. Langmuir, 2001, 17, 7378.

Surface Plasmon-Enhanced Photoelectrochemical Reaction on Metal
Nanostructures

ZHANG Meng' , WANG Han?, CAI Wen-bin®* , WU De-yin'* , TIAN Zhong-qun'

1. State Key Lab of Physical Chemistry of Solid Surfaces and Department of Chemistry, College of Chemistry and Chemical
Engineering, Xiamen University, Xiamen 361006, China

2. Shanghai Key Laboratory of Molecular Catalysis and Innovative Materials, Collaborative Innovation Center of Chemistry for

Energy Materials, Department of Chemistry, Fudan University, Shanghai 200433, China

Abstract When combined with other external field factors synergistically, SPR-enhanced surface chemical reactions can further
gain tunable reaction efficiency and selectivity. In order to study the mechanisms of photoelectrochemical reactions, the method
of tuning applied electrode potentials was used to adjust the energy of SPR-induced carriers in electrochemical systems. Tuning
applied electrode potentials is indeed changing the Fermi level energy and the electronic structure of the plasmonic metal nano-
structured electrode. In this case, the energy of SPR-induced hot carriers can be tuned accordingly, which can meet the energy
standards of different adsorbed reactant to facilitate the surface chemical reactions. By this means, the reaction selectivity and ef-

ficiency can be tuned respectively.
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