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Development of under-gas solid-state NMR methods and their application to porous materials
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Understanding gas-sorption and -separation mechanisms of porous materials is essential for
developing materials with good gas separation capability. Dynamics of gas molecules in pores,
such as fluctuation, adsorption-site-to-site hopping, and diffusion, are related to pore structures,
host-guest interactions, and gas separation performance. We have developed under-gas solid-
state NMR methods for investigating adsorbed gas dynamics in porous materials and gas
adsorption mechanisms. We utilized them to porous metal-organic frameworks (MOFs) and
revealed CO; diffusional motion correlated with MOF ligand dynamics, mixture-gas separation
mechanism, and CO;-loaded MOF structures.
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