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Fig. 1 Different ensembles in PdAu(100) and PdAu(111) surfaces

Bl 1 PdAu(100) #1 PdAu(111) 2% & A [R] #4774

Dark balls are Pd atoms, light balls Au atoms. Pd, represents the ensemble with one Pd atom on surface; Pd,y two continuous

Pd atoms; Pdgy two second neighbor Pd atoms; Pd three continuous Pd atoms; Pd., second ensemble with three continuous Pd

atoms; Pdg three separate Pd atoms; Pd, four continuous Pd atoms; Pd; five continuous Pd atoms.
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Table 1 The formation energies of different ensembles

Formation energy E,/eV Pd, Pd;y Pdgy Pd,. Pd., Pdg Pd, Pd,
PdAu(100) -2.76 -2.74 =2.77 -2.73 -2.73 =2.77 -2.71 -2.71
PdAu(111) -2.90 -2.86 -2.89 -2.83 -2.85 -2.89 -2.82 -2.81
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Fig.2 The projected density of d-states of Pd (in panel a, ¢)
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Bold lines are clean surfaces. O ev is Fermi energy level
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Table 2 The adsorption energies for CO and the positions of Pd d band centers

E/eV Pd, Pd,, Pdg, Pd,. Pd,, Pd, Pd, Pd,

Ey papdra(ioo) -1.43 -1.45 -1.48 -1.37 -1.37 -1.37 -1.44 -1.30

E parvaraiin) -1.63 -1.59 -1.63 -1.58 -1.58 -1.61 -1.57 -1.56
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DFT Study on PdAu(100) and PdAu(111) Bimetallic Surfaces

LI Qian', TAO Min-li'**, ZHANG Min-hua '*
(1. Tianjin University R&D Center for Petrochemical Technology, Tianjin 300072, China;
2. Depariment of Chemisiry, School of Sciences, Tianjin University, Tianjin 300072, China)

Abstract: Density Functional Theory ( DFT) was carried out to calculate the formation energy of different ensem-

bles in Au(100) and Au(111) surfaces. The ensembles of noncontinous Pd atoms were found to be more energy-

stable than continuous configurations on surfaces, and the second neighbor Pd pair was the most active sites for syn-

thetizing vinyl acetate. The adsorption energy of CO on atop site and d band center of Pd in different ensembles

were also investigated to research the synergistic effect between Pd and Au. The results showed that there was little

electron transfer between Pd atoms and adjacent Au atoms on both surfaces and d band center and adsorption energy

of CO decreased with the increasing number of Au atoms around Pd atoms in PdAu(111) surfaces, which didn’t

exist in PdAu(100) surfaces. Finally, the mechanism of CO-metal interaction can be considered as donation from

the CO-5¢ state to metal and back donation from metal to the CO-21 * state.
Key words: DFT; PdAu(100) ; PdAu(111) ; vinyl acetate



