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3D Imaging Analysis of Chemical State during Adsorption Processes om MOFs with
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In this study, we constructed an adsorption operando XAFS-CT and
time-resolved X-ray absorption imaging measurement system to elucidate the adsorption and diffusion
behavior of guest molecules inside a single MOF crystal particle, which had not been clarified
before. The former method visualized the three-dimensional spatial distribution of adsorbed guest
molecules in the crystal at each relative pressure equilibrium state. The latter method visualized
the diffusion of MOF-74 in the direction of one-dimensional pores, and the intraparticle diffusion
velocity was successfully calculated. These results visualize dynamic and anisotropic adsorption
phenomena within a single crystal particle, which could not be seen by conventional crystal
structure analysis by diffraction or adsorption isotherms of bulk samples, and lead to an
understanding of the adsorption function in real crystals.
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3D visualization of a molecular adsorption process in a single MOF crystal
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