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Surface enhanced Raman scattering (SERS) speqgtsosco
is normally conducted at a nanostructured surfate o
coinage metals. This limits application of SERS
technique to studying electrocatalyst despite thtential

of this technique for in-situ observation. Recgntur
group™® and Prof. Tian'’s grodphave reported on SERS
observations on well-defined single crystalline ahet
surfaces including non-SERS-active Pt-group metéis.
these experiments, Au nanoparticles (Au-NPs) dlizad

to excite surface plasmons on a smooth metal ®irfés

a result of plasmon hybridization between Au-NPd an
metal electrode surface, highly localized plasmades
are built even on non-SERS-active catalytic maidbse,
leading to large enhancement of Raman scattering
intensity on the electrode surface. Here, thiGnapie is
called gap-mode SERS. In the present work, we
demonstrate SERS observations of adsorption gem®metr
of arylisocyanides on various catalytic metal mayets
formed on Au(111) electrodes.

Single crystal beads of gold, platinum, and
palladium were obtained using the Clavilier methddhe
(111) facets of these beads were utilized for SERS
observation. Pd-modified Au(111) was electrochethic
prepared using the underpotential deposition (UPB}
modified Au(111) was obtained by galvanic replaceme
of Cu-UPD monolayers on Au(111) with?®Pions. Pt-Ru
alloy modification was conducted wusing heat
decomposition of Pt-Ru bimetallic complex on Au(L11
As a model Raman scatterer, 4-chlorophenylisocyanid
(CPI) and 4-methylphenylisocyanide (MPI) were méll
to form self-assembled monolayers (SAMs) on these
metal surfaces. SERS measurements were conducted
using a home-built Raman microscope with a 632.8-nm
He-Ne laser light source after Au-NPs were physiedr
on top of the SAMs.
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Figure 1. Gap-mode SERS spectra of CPI-SAMs on
Au(111), P /Au(111), and Pt(111) using

Figure 1 shows gap-mode SERS spectra of CPI-
SAMs on Au(111), Rt/Au(11l), and Pt(111). The
dominant adsorption configuration of CPl was assitjto
on-top on Au(111) and three-fold hollow on Pt(11For
Pty /Au(111), the obtained spectrum clearly showed that
the preferential adsorption was rather similar Hat ton
Au(111), suggesting that the electronic structufePb
monolayer, which interacts with Au(111), is diffate
from that of bulk Pt.

Figure 2 shows gap-mode SERS spectra of MPI-
SAMs on Pt-Ru/Au(111). Because of the spatial
inhomogeneity of the Pt-Ru alloy layer, the spdctra
feature was dependent on the measurement position;
typical examples are shown in (a) and (b). Ingievious
study, we have confimed that the Pt-Ru alloy lager
Au(111) consisted of monoatomic island structuréth w
the coverage of around 50%. In both spectra, yeg of
on-top configurations on Au(111) andyPtAu(111) are
found at around 2200 and 2150 tmespectively. For
Fig. 2(a), there exists an additionaiIC mode at 2080
cm?, which is assigned to on-top adsorption on Ru. site
Moreover, one can notice three additional peaksketh
by arrows, which are due to the charge transfemasce.
The result indicates that the electronic structise
significantly different between (a) and (b).
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Figure 2: Gap-mode SERS spectra of MPI-SAMs on
Pt-Ru/Au(111), measured at different positions, (a)
and (b).

In summay, SERS spectra of molecular
adsorbates can be measured on atomically controlled
metal surfaces. We will also discuss the contiobuof
step-terrace structures to the adsorption geomaty
electrochemical behavior of the molecules on these
electrodes.
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