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Development of Homogeneous Metal-sulfur Catalysts
for Carbon Dioxide Utilization

Kazuki TANIFUJT*

The conversion and utilization of CO, are becoming indispensable technologies to achieve sustainable
society and carbon-neutral human activity. Most known homogeneous catalysts developed for CO,
reduction give CO or HCOOH as a result of 2-electron reduction and rarely provide hydrocarbons (e.g.,
CH,, C,H,, and C,H,). Based on our previous findings that synthetic metal-sulfur clusters mediate
reduction of CO,, CO, and CN" into short-chain hydrocarbons, this study aims to refine the reaction by
attaining higher efficiency and selectivity for hydrocarbon products. Our catalyst platform, [Cp®,Mo,S,M]
(Cp® = cyclopentadienyl derivatives, M = transition metals), demonstrated promising catalytic activity,

particularly for CH, production from CO,.
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