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The strong optical field generated by the excitation of the localized surface plasmon
resonance (LSPR) under the light illumination leads several interesting phenomena such as
chemical reactions, or surface-enhanced Raman Scattering (SERS).I! SERS is a very promising
tool for observing a small number of molecules on the progress of the electrochemical reactions
due to its high sensitivity. Especially for water molecules which are Raman in-active molecules,
it has been reported that SERS of water can be obtained only on the progress of the
electrochemical hydrogen evolution reaction (HER). Usually, SERS intensity of water depends
on the metal species, electrode potentials, and the supporting electrolyte species. In terms of the
isotope effect for HER process, there is a still room for the discussion about the factor for the
control of the reaction ratio of Hz and D.. In this study, we have investigated the isotopic effect
for HER process via in-situ electrochemical SERS measurements.
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ratio of the bulk solutions. However, in the present result, the
scattering intensity for (OH) is not agreement with the mixed

ratio of the bulk solution. From this, it can be expected that the
composition of the interfacial water structure is quite different
from that of the bulk solution. Through the use of various mixed
ratio and electrode potential, we have confirmed that the very
unique behavior of the deuterium oxide at the strong optical field
during HER process. The present results would indicate that the
strong optical field could be key for the control of the isotopic
effect for HER process.
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Figure. In-situ electrochemical
SERS spectra obtained from
mixed solution. The ratio of
H20 and D20 was 1 to 10. The
electrode and the excitation
wavelength were Ag and Jex =
514 nm, respectively.
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