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In electrochemistry, it is often necessary to conduct both experimental and
theoretical investigations, including analysis of the standard electrode potential, the electric double
layer, the diffusion layer, the diffusion coefficient of the ion, and thermodynamic parameters.
Spectroscopy has progressed remarkably in the last three decades. Advances in spectroscopic analysis have
been driven primarily by the need to clarify how surface physical chemistry, such as catalysis and
corrosion, are involved in chemical reactions. The present study investigates the behavior of water
molecules on the surface of a Ag electrode by Surface-enhanced Raman scattering (SERS)
spectroelectrochemistry and focuses on the dynamical changes in the Raman spectra of water libration at
the interface between the electrode and the electrolyte solution at various electrode potentials in
alkali hydroxide aqueous solutions.
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Fig. 1. Raman spectra for liquid H,O and D,O.
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g. 2. CV for a Ag electrode in 0.5 M LiOH in H,O.
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Fig. 3. Variation in the in situ Raman spectra of a Ag
electrode in a 0.5 mol dm™® solution of LiOH in (a) H,O
and (b) D,O
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Fig. 4. Variation in the in situ Raman spectra of a Ag
electrode in a 0.5 mol dm™ solution of NaOH in (a)
HZO and (b) DZO
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Fig. 5. Variation in the in situ Raman spectra of a Ag
electrode in a 0.5 mol dm™ solution of CsOH in (a)
H,0 and (b) D,O
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Fig. 6. Variation of the in situ Raman spectra of the
Ag electrode in an aqueous solution with 0.5 mol dm™
NaOH.
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