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Abstract

Hydrogen storage is one of the most important technologies, which is indispensable for the establishment of clean
hydrogen energy system. Adsorption of H, molecules in the metal-organic porous materials is one of the most
promising candidates to store and release H, molecules efficiently. To develop a rational synthetic strategy for novel
metal-organic porous materials as hydrogen storages, the elucidation of the intermolecular interaction between H,
molecules and pore walls is essential and the fundamental structural characteristics of H, molecules are required.
Although the weakest X-ray scattering amplitude of hydrogen made it difficult to determine the structure, we have
succeeded in direct observation of H, molecules adsorbed in the nano-channels of the metal-organic porous material by
in-situ synchrotron powder diffraction experiment of gas adsorption and MEM (maximum entropy method)/Rietveld
analysis. The result could give us promising guidelines for designing hydrogen gas storage materials.
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