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[Abstract] In this study, we investigated the first four steps of one-electron transfer
processes on Keggin-type polyoxotungstates using first-principles electronic structure
calculations. The calculations reproduced the experimental results in which the redox
potential exhibits the linear dependence, especially showing almost the same slope regardless
of which step of the one-electron transfer process, on the x4-O—W bond valence. We tried to
discuss the reason why the linear dependence of each step showed the same slope, using
electron population analysis. The findings obtained in this study will lead to the
comprehension of the mechanism of their multi-electron transfer and then to the development
of multi-electron transfer catalysts.
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Fig. 1. Plots of —~AE™" (n = 1~4) against the u4-O—W bond valence™: n = 1(a), n = 2(b), n = 3(c), n = 4(d).
*k 2 The bond valence was evaluated from the us-O—W bond length in the oxidized form ([XW12040]%).
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