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Hydrogen-Bond Structure and Motility of Water Molecules Accommodated
in Metal-Organic Framework CPL-1 As Studied by Vibrational
Spectroscopies
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[ Abstract] In recent years, metal-organic frameworks (MOFs) have been intensively studied.
Because many micropores exist in the structure, MOFs are expected as promising materials not
only for gas storage and separation but also for catalysis. It is known that CPL-1, which is a
kind of MOF composed of Cu?* and bipyridyl bridging ligands, accommodates water molecules
in its pores. CPL-1 can thus be utilized as a unique model for examining the properties of
confined water molecules. In this work, we aim to obtain new insight into the hydrogen bonding
and motility of water accommodated in CPL-1 by employing a combined approach of
vibrational spectroscopies, including IR electroabsoprtion spectroscopy. We have measured the
change in IR absorbance induced by an externally applied electric field, AA, of the carboxylate
moieties which form hydrogen bonds with accommodated water molecules in CPL-1.
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Fig. 2. Time-course of the FT-IR spectra of CPL-1
recorded while purging with dry N2 gas.
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Fig. 3. Comparison of FT-IR spectra of the
U OH) band of water in CPL-1 and bulk water.
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Fig. 4. (a) Dispersive IR spectrum of CPL-1. (b)
Observed AA spectrum of CPL-1 (solid curve)
and a baseline obtained with polynomial fitting
(dashed line). (c) Baseline-corrected AA
spectrum of CPL-1.
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