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Structural identification of water at liquid/liquid interfaces by
surface-selective vibrational spectroscopy
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Optical system for heterodyne-detected vibrational sum-frequency generation
spectroscopy was optimized to probe liquid/liquid interfaces. The setup was examined with using
toluene/water interface as a model liquid/liquid interface. With a lab-built measurement cell, whose

wettability for water and toluene was controlled by fluorine coating, sum-frequency signal from the
liquid/liquid interface was successfully observed with heterodyne-detection manner.
However, it was not achieved to obtain the vibrational spectra of the interfacial molecules because
of difficulty for the sample interface and a reference interface to be measured with identical
optical configuration. As a margin of the error for the optical distance was only about 1
micrometer, the flexible liquid/liquid interface could not be placed at the same position as the
reference interface within this margin.
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A hydrogen-bonding structure in self-formed nanodroplets of water adsorbed on amorphous silica
revealed via surface-selective vibrational spectroscopy
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