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Effects of co-adsorbed C and K on energetics of CO oxidation
on Pd(111)1 FAISAL MEHMOOD, SERGEY STOLBOV, TALAT S. RAHMAN,
Department of Physics, Kansas State University, Manhattan, KS 66506 — In the
course of catalytic oxidation of CO, carbon may atomically adsorb on catalyst surface
and change (presumably poison) its reactivity. On the other hand, the reactivity
of many catalysts is enhanced upon alkali co-adsorption. To gain insight into the
nature of these effects, we carried out ab initio electronic structure calculations
based on density functional theory with the generalized gradient approximation.
The energetics and reaction pathways for CO oxidation on the clean Pd(111) and
on Pd(111) co-adsorbed with C or K are calculated. We find that even at coverages
as small as 1/12 ML, co-adsorbed C increases the activation energy barrier for
the reaction by 20%, while K reduces it by 10%. This clearly shows the role of
K as a promoter and C as a poison for this catalytic reaction. To understand
the microscopic mechanism of these phenomena, we analyze the effects of the co-
adsorbate coverage and the CO — co-adsorbate distance on the activation energy
barriers and the local densities of electronic states and valence charge densities
calculated for the initial and transition states of the reaction.
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