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Table 1 C—Pd(111) and C—O distances of different molecular orientation structure

distance/nm
adsorption site hep top fce
a b c a b c a b c
C—Pd(111) 0.1881 0.3083 0.1901 0.1366 0.4956 0.1366 0.1375 0.5546 0.1373
C—0 0.1150 0.1150 0.1150 0.1150 0.1150 0.1183 10,1180 0.1144° 0.1182

a—the optimized(2 X 2)-3CO structure with carbon atom near Pd(111) surface;
b—the optimized(2 X 2)-3CO structure with oxygen atom near Pd(111) surface;
c—see Ref[13],
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Fig. 3 Electronic density of the structure with C near Pd(111) surface
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Fig. 6 Density of states of CO adsorbed
on the top with C near Pd(111)
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Fig. 5 Total density of states of free CO
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Molecular orientation effect on CO adsorption on Pd(111) surface

KONG Fan-Jie', JIANG Gang', FU Yi-Bei’, WANG He Yi?
(1. Institute of Atomic and Molecular Physics, Sichuan University, Chengdu 610065, China;
2. China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: CO is known as one of the main gas for Pd alloy membrane poisoning during hydrogen permeation. A scheme is
put forward to reduce CO adsorption on Pd alloy membrane by modifying the CO molecular orientation. On this basis, two struc-
tures of different molecular orientation on Pd(111) surface at 0. 75 coverage of monolayer have been calculated using density func-
tional theory. It is found that the structure with carbon near Pd(111) surface is stable while the structure with oxygen is quite dif-
ficult, therefore, controlling the orientation of CO molecule adsorbed on Pd surface may be effective to inhibit CO adsorption on
Pd surface.
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