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Crystal design of layered materials for molecular separation and reactions with
saving resources
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This research aims to investigate the design of layered compounds in which
adsorption of molecules and catalytic reactions proceed efficiently. The layered compounds used in
this study are mainly composed of silicon, because of abundant natural resources and facile
syntheses. An adsorbent design was provided that can efficiently remove caffeine in water in a short

period. In a catalytic reaction, mimicking natural enzymes was proposed such as glucose
dehydrogenase by simply mixing an amino acid and a natural mineral in water.
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Okada, T.,* et a., Important roles of water
clusters confined in a nanospace as revealed by a synchrotron X-ray diffraction study, Langmuir, 37 10469
(2021).
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Nakase, K., Okada, T.,* et a., Acceleration of the
dehydrogenation of D-glucose to 2-keto-D-gluconate in aqueous amino acid via hydrated stacked clay
nanosheets. Langmuir, 38, 6076-6085 (2022). [selected as Supplemental Cover]
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