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Fig.1 The mode of the solid solution Pt-Zr(Zr12.5%), the black

O

sphere and white spheres represent Zr and Pt, respectively
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Tablel The structure parameter of the models

Structure a/X0.1 nm b/X0.1nm ¢/X0.1nm

Pt-Zr 7.901 3.957 3.957
(Pt-Zr)/Oo 112 8.033 4.018 4.160
(Pt-Zr)/Oo.116 8.181 4.059 4.054
(Pt-Zr)/Oo_z()a 9.084 3.825 4.152
(Pt-Zr)/O0.201 7.959 4.283 4.283
(Pt-Zr)/Og 27 8.077 4.309 4.500
(Pt-Zr)/Op 33 10.006 4.134 4.134
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Table 2 Bond lengths among the O1, Zr and Pt

Species 01-Zr 0O1-Pt1 O1-Pt2 0O1-Pt3
0.11a 2.009 08 2.080 10 -
0.11b -
0.20a 2.018 83 2.094 13
0.20b -

0.27 2.154 77
0.30 2.066 79 2.066 78

#z3 0257Zr, PtErnEZZEMEBEALHEI(X0.1 nm)
Table 3 Bond lengths among the O2, Zr and Pt

Species 02-Zr 02-Pt1 02-Pt2 02-Pt3
0.11a - - -
0.11b 2.014 75 2.05998 2.057 42
0.20a 2.148 58 2.092 42
0.20b 2.021 77 2.144 65 2.144 77
0.27 2.028 71 2.227 32
0.30 2.068 31 -
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First-Principle Study on the Oxidation Mechanism of Pt-Zr Alloy System under
Oxygen Atmosphere

Pan Yong', Guan Weiming®, Zhang Kunhua', Chen Jingchao?, Chen Song*
(1. Kunming Institute of Precious Metals, Kunming 650106, China)
(2. Key Laboratory of Advanced Materials of Yunnan Province, Kunming 650093, China)

Abstract: The first-principles based on the density functional theory was applied to calculate the structure parameters, bond units and
electronic structure of the oxidation mechanism for the Pt-Zr solid solution under high oxygen atmosphere. The calculated conclusions
show that the structure parameter of the Pt-Zr solid solution was changed by the oxidation reaction of Pt-Zr, so that the expansion along ¢
axis is larger than the b and c axis in the Pt-Zr solid solution. As the oxidation of Zr is stronger than Pt, the electrons on the 4d orbit of Zr
combine the electrons on the 2p orbit of O to bond and form the oxide of Zr, but Pt just acts as a bridge function during the wholly oxidize
process. It is also found that our calculated results are in good agreement with the experimental phenomenon.

Key words: Pt-Zr alloy ; first-principles; structure parameter; electronic structure
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