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Direct observation of adsorption vibrations of adsorbates on solid surfaces
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In-situ observation of adsorﬁtion vibrations was attained by developing the
FT-IR spectrometer as well as measurement methods. The shift of cation vibrations over a series of
alkaline metal-exchanged zeolite was interpreted in terms of mass and ionic radius of the metal. For
molecular cations, the adsorption mode of pyridine derivatives found the independence of the
frequency on the mass but the presence of strong effect on the charge of pyridine ring.
Furthermore, the comparison of the same cation vibration over various zeolites with different
topologies clarified the presence of "confinement effect” within the limited space of zeolites,
which were different by about 50 cm-1, i. e., 0.6 kJ/mol, depending on zeolite topology. This level
of ener%y difference is less than van der Waals interaction, and is in agreement with the recent
report from a theoretical calculation study.
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