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Adsorption at the solid-liquid interfaces from binary liquid mixtures is one of the important

adsorption system because the elucidation of properties and structures of the liquid adsorption
layers on solid surfaces is becoming increasingly important in advanced materials science and
technology in nanometer scale. Previously, we found that alcohols, carboxylic acids and amides
adsorbed on the silica surface form ordered structures extending to several tens of nanometer
through hydrogen bonding (interfacial molecular macrocluster), by using a combination of surface
forces measurement, ATR-FTIR spectroscopy, adsorption isotherm measurement.

In this study, we investigated the structure and property of interfacial water on silica surface in
a water-cyclohexane binary liquids using colloidal probe AFM and SFG vibrational spectroscopy.
It was found that the adsorbed water formed an ordered ice-like structure (macrocluster) by the
hydrogen-bonding interactions with the silanol groups on silica as well as among water molecules
at water concentrations less than the saturated concentration of water (C*) in cyclohexane. On
the other hand, water layer formed by phase separation at water concentration above C* was
found to be in less ordered liquid-like structure.  This study interestingly demonstrated that the
structure and properties of water adsorption layers are different depending on small difference in
its concentrations below and above C* in cyclohexane for the first time.




