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Immobilized Ruthenium Catalyst for Formic Acid Synthesis from Carbon Dioxide
Hydrogenation (1V): Reaction M echanism

ZHANG Yi-Ping™2, FEI Jin-Hual, YU Ying-Minl, ZHENG Xiao-Ming*'1

(1 Institute of Catalysis, Xixi Campus, Zhejiang University, Hangzhou 310028)

(2 Department of Chemistry, Zhejiang Education Institute, Hangzhou 310012)

Abstract The proposed structure of the immobilized ruthenium catalyst synthesized in situ during the carbon dioxide
hydrogenation to formic acid, the activation of carbon dioxide and the possible reaction mechanism were discussed. In the
reaction, a phosphine ligand in the Ru complexes was replaced by protonic solvent ROH to generate the chain carrier,
subsequent normal insertion of carbon dioxide into the Ru—H bond occurred to give the formato complex. Then

hydrogenolysis of the Ru-O,,CH bond formed formic acid and regenerated the catalytic species to finish the catalytic
cycle.
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