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Structures of Nano-Confined Liquids Determined by Synchrotron X-Ray Diffraction
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The properties of nano-confined liquids between plates are known to be quite different from
those of the bulk liquids due to the restriction of their motions and interactions with solid
surfaces. It has also been recognized that the nano-confined liquids play a crucial role in
developing technologies such as tribology. In this study, X-ray diffraction measurement was
successfully performed to investigate the structure of nano-confined liquids
(octamethylcyclotetrasiloxane (OMCTS) and n-hexadecane). The diffraction peak intensities
normalized by the thickness of the liquids (D), lnormatized, Significantly increased at D’s below
ca. 50 nm, and finally reached the values more than 100 times of that of bulk at the hard wall
(1.9 = 0.5 nm for OMCTS and 1.0 = 0.4 nm for hexadecane). These results clearly
demonstrated the increase in the structural order of liquids under nano-confinement.
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