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Preparation and application of Au-Cu bimetallic
surface-enhanced Raman scattering substrate

MA Hao, ZHANG Ling
(School of Optical-Electrical and Computer Engineering, University of Shanghai for
Science and Technology, Shanghai 200093, China)

Abstract: Bimetallic materials combine the characteristics of two kinds of metal and exhibit
superior properties, which is widely concerned in the field of material applications. Preparing high
performance functional materials at low cost is the key to the promotion and application of bimetal.
Using CusMn, alloy as precursor, gold coated nanoporous copper substrate (Au@NPC) was
fabricated by free corrosion and subsequent chemical plating. In addition to limiting the oxidation
of copper in air, the gold coating reduces the aperture distance between ligaments, increases the
electromagnetic coupling effect between adjacent ligaments, and make Au@NPC have stronger
local electromagnetic field enhancement characteristics, which is better than the surface enhanced
Raman scattering characteristics of nanoporous copper. Gold-copper bimetallic materials can be
used as surface Raman enhanced scattering substrates with excellent stability at low cost.
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Fig.2 Morphology and composition of nanoporous copper
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Fig.3 SERS performance of Au@NPC substrate to 4-mpy in chlorauric acid plating solution with different concentration and
reaction time and SERS performance stability
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