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Quick and low-cost fabrication of metallic nano-surfaces for surface-
enhanced Raman spectroscopy
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is achieved by significant enhancement of an electro-magnetic field Raman shift(cm”)

through formation of surface plasmons at the surface with metallic  Fig. 1. Raman spectrum of a 5.1 mM toluene solution (a)
without and (b) with SERS substrate. The inset in (b) is

nano-structures. It is necessary to prepare nano-surfaces (more than i ccombled AuNPs fitm at oil/water interface.

~cm?’) with noble metals whose plasmon resonance is tuned to match

the wavelength of the excitation laser. For commercial applications, the main issues to resolve are mass-production
of SERS substrates with high reproducibility and low cost.

At Okayama University, we have used an oil-in-water (O/W) type emulsion to develop a simple and low cost
fabrication method for mass production of SERS substrates. Metallic nano-particles are trapped at the surface of
the oil droplets when the O/W emulsion and nano-particles are mixed. The oil droplets containing nano-particles
aggregate and coalesce, as a result, a two-dimensional nano-particle film of noble metals is spontaneously formed
at the oil/water interface (Fig. 1b inset). The plasmon resonance of the film is readily controllable by changing the
type of metal, the size of nano-particles, and the type of surfactant (alkylamine) for emulsion.

We fabricated SERS substrates using 20 nm Ag nano-particles and lauryl amine (C,,H,;NH,) for measurement
with a 532 nm wavelength excitation laser.

We measured the SERS spectrum of a 5.1 mM toluene in a water solution to evaluate the SERS substrate that
we had fabricated. Raman peaks of toluene were enhanced by a factor of ~10” (~10° is possible) compared with
conventional Raman measurements, as shown in Fig. 1. The enhancement of the Raman signals was observed

everywhere in the film with high reproducibility.
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