(®)
2020 2023

Electronic Structural Approach to Novel Redox Behavior of Uranium to Explore
Chemical Aspects of Nuclear Energy Systems

Takao, Koichiro

13,900,000

Redox behavior of uranium is one of essential fundamentals in nuclear
chemistry. Recently, metal complexes in which ligand itself exhibits redox activity have been
reported, implying that describing redox reactions of U complexes solely by a change in the valence
of the center metal is no longer appropriate. Therefore, it is important to deepen our detailed
understanding by introducing electronic structure theory, which deals with correlation between
molecular structure and electronic state of a complex of interest. In this study, we have clarified
redox behavior of several U complexes bearing redox-active ligands as well as determining factors of

redox active sites in these molecular structures by combining experimental approach (e.g.,
molecular design of ligands, synthesis and characterization of U complexes, and electrochemical
measurements) with theoretical analysis using quantum chemical calculations.
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