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Abstract: Selectivity-determining steps for ethylene hydroformylation, i.e., ethyl hydrogenation versus CO insertion on Rh(111) and
Rh@Cu(111) surfaces were investigated by density functional theory calculations. Compared with the Rh(111) surface, the Rh@Cu(111)
surface decreases the hydrogenation barrier by 0.12 eV and more significantly the CO insertion barrier by 0.78 eV due to the ensemble and

ligand effects. This result indicates that Rn@Cu(111) alloy catalyst can improve the selectivity of the hydroformylation.
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Fig. 1. The most stable adsorption configuration of various species and corresponding structure parameters on Rh(111) and Rh@Cu(111) surfaces
(unit: nm).
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Table 1 Adsorption site and adsorption energy for various species on
Rh(111) and Rh@Cu(111) surfaces
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Fig. 2. The configurations and structure parameters of the initial state (IS) and transition state (TS) for C;Hs hydrogenation and CO insertion on

Rh(111) and Rh@Cu(111) surfaces (unit: nm).
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Fig. 3. Potential energy diagram for C,Hs hydrogenation (solid line)
and CO insertion (dashed line) on Rh(111) (a) and Rh@Cu(111) (b)
surfaces. IS, TS, and FS represent initial state, transitional state, and
final state, respectively.
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