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In this study, we experimentally verified light-driven hydrogen storage and
desorption system using complex molecules containing non-precious metals and organic ligands capable
of storing H+ and e-, which were discovered by the applicants, and developed a precise design of
light-driven hydrides driven by light at room temperature. As a result, 1) the excited state
hydrogen desorption (ESHD) process and mechanism of organic molecules containing OH, NH2, and OH
groups or their metal complexes were clarified in detail, and 2) photoinduced hydrogen evolution,
oligomerization of aromatic molecules, disulfidation, and CO2 fixation were found. Furthermore, 3)
insoluble coordination polymers showing photoelectrochemical hydrogen release were prepared from six
metals and tetraaminobenzene and successfully converted to solids.
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