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Abstract: PubMed

The insertion reactions of co, with M—H(M=Co, Pd) and Pd—CH3 were systematically investigated by
the first-principle DFT-GGA calculations. The mechanisms of co, reacting with M—H and Pd—CH3 were
obtained for the direct synthesis of acetic acid from CH,/CO,, by a two-step reaction sequence on Co—
Pd catalysts. The calculation result showed that the pathway that co, inserts into Co—H bonds forming

HCOO—Co was the most advantageous in dynamics for all four designed reaction paths. However,

HCOO was linked with Co in bi-dentate form, whose binding energy was very large, so the desorption of
HCOO hardly taken place and formic acid was little produced. Meanwhile, the pathway that CO,, inserts

into Pd—CH3 bonds forming H3CCOO—Pd was secondly preferential pathway favored in dynamics. The
binding energy between H;CCOO and Pd was small, and desorption of H,CCOO easily occurred, so the

main product was acetic acid. While methyl formate was inhibited by dynamics. The calculated result
was in accordance with the experimental facts.

Keywords: Carbon dioxide; Acetic acid; Reaction mechanism; Cobalt; Palladium; Density functional
theory; General gradient approtimationry(GGA)
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