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The hydrogen bonding states of interfacial water in the electric double layer on the charged solid
surface strongly depend on the physicochemical states of the surfaces. In this work, the surface effects
of an alumina on the hydrogen bonding and hydration states of the interfacial water were studied using
variable angle attenuated total reflection (ATR) far-ultraviolet (FUV) spectroscopy. A variation in the
penetration depth of the evanescent wave of the probe light (25-19 nm) directly determined individual
FUV spectra associated with bulk and interfacial phase. The hydration structures of the electric double
layer on the charged alumina surface were controlled by pH and ionic strength of the electrolyte
solutions. Specifically, variable angel ATR-FUV spectra of various buffer solutions on each alumina
prism were measured using the ATR-FUV spectrophotometer. The FUV spectra of the bulk and
interfacial phases were determined from the measured variable angle spectra using the multivariate
curve resolution method, based on the changes in the spectra with the penetration depth of the
evanescent wave of the probe light. The hydrogen bonding and hydration structures of the interfacial
water were determined from the interfacial spectra using quantum chemical calculations. The
examinations of the interfacial molecular structures at various experimental conditions of pH, ionic
strength, and crystal planes of the alumina prisms revealed how the surface electric potential of the
alumina affects the hydrogen bonding and hydration structures of the interfacial water in the electric
double layer. These findings concerning interfacial water will have an impact on the development of
solid catalysis of metal oxides and adhesion of ceramic materials.




