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Preparation and Surface-Enhanced Raman Scattering Activities of
Cap-shaped Copper Nanoparticles

MAN Shi-Qing*  XIAO Gui-Na
(Department of Electronic Engineering, Institute of Nano-Chemistry, Jinan University, Guangzhou 510632)

Abstract: Cap-shaped copper nanoparticles were prepared with vacuum thermal evaporation method by depositing
Cu films onto the self-assembled monolayer arrays of SiO, nanoparticles. The surface morphologies and optical
properties of the cap-shaped composite nanoparticles were characterized by SEM, AFM, and UV-Vis-NIR
spectrophotometer. The surface-enhanced Raman scattering (SERS) activities of the composite nanoparticles were
investigated using methylene blue and 4-(2-pyridylazo)resorcinol as probe molecules. The relationship between the
SERS effect and the surface plasmon resonance(SPR) was discussed by comparing the band relative intensity of 4-(2-

pyridylazo)resorcinol absorbed on the different substrates.
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Fig.1 SEM image of a self-assembled array of

Si0, nanoparticles
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Fig.2 AFM images of SiO,/Cu cap-shaped composite nanoparticles
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Fig.3 UV-Vis-NIR absorption spectra of copper thin
film and cap-shaped copper nanoparticles with
different SiO, core diameters and the same

Cu cap thickness of 35 nm
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Fig.5 SERS spectra for 4-(2-pyridylazo) resorcinol

adsorbed on copper thin film and cap-shaped
copper nanoparticles with different SiO,
core diameters and the same Cu cap

thickness of 35 nm
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