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[Abstract] lon adsorption/desorption at electrolyte/electrode interfaces is of fundamental
importance in electrochemistry due to its critical role in the electrochemical reactions. The
applied potential dependence on the typical electrolyte/electrode interface structure has been
well-explained by theoretical models, such as Gouy-Chapman-Stern (GCS) model. On the
other hand, room-temperature ionic liquids (RTILs), which are salts in a liquid phase at room
temperature, exhibit unique ion adsorption/desorption hysteresis at the electrode interface,
which cannot be explained by conventional models including GCS model. Such hysteresis has
been considered to be due to large potential barrier in the ion exchange between Stern layer
and diffuse layer under high ionic concentration, but the reason is still unclear. In this study,
we examined the ion species dependence of the hysteresis in the ion adsorption/desorption
behavior at the RTIL/Pt electrode interfaces by infrared-visible sum-frequency generation
(IV-SFG) vibrational spectroscopy. We found that the anion adsorption/desorption hysteresis
strongly depends on both the anion and cation species, indicating that the ions in the diffusion
layer, as well as that at Stern layer, highly contributes to the hysteresis behavior at the
electrochemical interfaces of RTILs.
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[22 k) Fig. 4. SFG spectra of [TFSA]™ anion at Pt interfaces of

Csmim][TFSA] and (b) [P14][TFSA].
[1] W. Zhou et al. Electrochem. Commun. 12, 672 (2010). (&) [Camim][ 1and (b) [PL4][ ]
[2] K. Motobayashi et al. J. Phys. Chem. Lett. 4, 3110 (2013).



