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MFFER S OEEE (553C) : We have revealed that alcohols and carboxylic acids, which have
hydrogen-bonding groups, adsorbed on a silica surface in a nonpolar liquid, cyclohexane, forming
ordered structures extending from ten to several tens of nanometers through hydrogen bonding between
the surface silanol groups and alcohols (or carboxylic acids) as well as between alcohols (or carboxylic
acids), which we call surface molecular macroclusters. We also found that the strong repulsive force
appeared at the surface separation below ca. 5 nm when the molecular macrocluster layers were formed.
This phenomenon realizes the high resistance to the normal load with low viscosity liquids, which are
required for the lubricants. In this study, we aimed to regulate the structure and properties of molecular
macrocluster layers based on the kind of adsorbing molecule, and to establish the new lubrication
mechanism based on the structuring of liquid adsorbed at the solid-liquid interface.
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