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Density Functional Theory Study of CO Catalytic Oxidation
on Pt 111 and Pt;Ni 111 Surfaces
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Abstract CO and O adsorption and co-adsorption and CO oxidation on Pt 111 and Pt;Ni 111 surfaces were

studied systematically by density functional theory calculations. Compared with CO and O adsorption on the Pt
111 surface adsorption on the Pt3Ni 111 surface is slightly destabilized for CO but stabilized significantly for

O. Both surfaces have similar reactivity for CO oxidation. The presence of surface Ni atoms stabilizes oxygen not

only at the initial state but also at the transition state on the Pt;Ni 111 surface.
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Fig 1 Top views of adsorption and co-adsorption sites for CO and
Oon Pt 111  a and PNi 111 b surfaces
Pt and Ni atoms are represented by white circles and
2X2 gray circles respectively.
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Table 1  Adsorption sites and energy for CO and O adsorption on Pt 111 and PtsNi 111  surfaces
E.4 eV
Surface Sorbent
top fce feel fcc2 hepl hep2 topl top2
Pt 111 CO -1.65 — — — — — — —
0 — -1.04 — — — — — —
Pt;Ni 111 CcO — — -1.7 -1.78 -1.79 -1.78 —-1.58 -1.59
(@) — — -0.78 -1.36 -0.68 -1.05 — —-0.08
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Pr=0 0.21 nm. P;Ni 111 Surface E, CO+0O eV E, CO eV E, O eV E, eV
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Fig 2 Top views of optimized transition state structures of CO
oxidation on Pt 111 a and PzNi 111 b ¢
Pt Ni O and C atoms are represented by large white circles
Ey large gray circles small gray circles and small black circles respec-
Eim = Ead CO+0O - Ead CO - Ead O 2 tively.
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Table 3 Activation energy and structural parameters of transition
2. Eim states for CO oxidation on Pt 111 and Pt;Ni 111 sur-
2 faces
Pt 111 Pt3Ni Surface E, eV d C-O nmd Pt—-C nmd Pt—O nm
. Pt 111 0.74 0.2 0.19 0.21
111 O O Pt;Ni 111 ° 0.78 0.2 0.19 0.21
.CO O E,. P;Ni 111 °  0.98 0.2 0.19 0.21
CcO @) * The surface in Fig 2 a . ® The surface in Fig 2 b .
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