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First-principles calculation of Ru-doping Sn-based oxide electrode
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Abstract: The lattice structure and the electronic properties of the composite oxide electrode, Sng g7sRuy 12505, formed by
doping Ru into SnO, were investigated with the ultra soft pseudo potential plane wave method and the local density
approximation within density functional theory. The band structure, density of states and concentration of carrier of the
Sn-based oxides before and after doping were compared. The results show that the cell volume of the system decreases
and the band structure, density of states and concentration of carrier of the SnO, all change significantly after Ru doping.
All these changes lead to the similar metallic conductive mechanism of the Sngg;sRug1250,. And then the physical
essence of electronic structure changes leading to significant enhances of the conductive performance of the SnO, doping

Ru was revealed.
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two systems: (a) SnO,; (b) Sngg75Rug 1250,
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Table 1 Lattice parameters of SnO,, RuO, and

Sng g75Rug, 1250,

Material a/nm  c¢/nm  Vinm® AV/ Veard Ref.
Sngg75Rug 1250, 0.4702 0.3191 0.07055 -

0.4456 0.3100 0.06138 —0.0241 This study

This study

0.4456 0.3100 0.06138 —0.0241  [9-10]
RUOZ
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43-1019
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