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Density Functional Theory Studies of Surface-Enhanced Raman

Spectroscopy in Electrochemical Interfaces

ZHAO Liu-bin, WU De-yin“, REN Bin, TIAN Zhong-qun
(State Key Laboratory of Physical Chemistry of Solid Surfaces, Department of Chemisiry ,

College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, Fujian, China)

Abstract: Quantum chemical density functional theory and Raman scattering theory were used to study the

bonding mechanism and surface-enhanced Raman spectroscopy of pyridine adsorbed on transition metals ( VII

group) and coinage metals (IB group). SERS studies of pyridine-metal systems have been reviewed. Chemical

bonding mechanism as well as photo-driven charge transfer mechanism was considered to investigate the vibra-

tional frequency shift and the enhancement of SERS intensity in electrochemical interfaces. Our theoretical re-

sults can be used to interpret the SERS phenomena dependent on metals, excitation wavelengths, and applied

potentials.

Key words: DFT; pyridine; surface-enhanced Raman spectroscopy; electrochemical interface; adsorption;

charge

transfer
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