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First principles study on electronic structure of Ag SnQO:

PAN Yong, CHEN Jing-chao, ZHANG Zhrwei
(Key Laboratory of Advanced Materials of Precious-Nonferrous Metals,
Ministry of Education, Key Laboratory of Advanced Materials of Yunnan Province,

Kunming University of Science and T echnology, Kunming 650093, China)

Abstract: Using a first-principles planewave pseudopotential method, the charge population and bond lengths,
partial electron density of states and contour of charge density of AgeSn204 were studied by generalized-gradient ap-
proximation( GGA). The electron structure, bonds characteristic of AgsSn204 were investigated. It is found that 2p
electronics orbit of O atoms bonding combines with 5s, 5p electronic orbits of Sn atoms and the chemical bond

between O and Sn atom is stronger than that between O and Ag in AgsSn2O4 crystal after the reactive synthesis.

The O atoms will combine with Sn atom to form the grain of SnO2 and inset in the body of silver.
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Fig. 1 Model of O atoms in structure of
A g;Sn for CASTEP calculation

(Grey spheres represent O atoms, black spheres and

white spheres represent Sn and Ag atoms, respectively)
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Table 1 Calculated GGA charge population in
atomic orbital of AgsSn204

Atom Position s p d Total Cha:ge/
0 1,2 1.89  4.85 0 6.74 - 0.74
0 3,4 1.88  4.89 0 6.77 - 0.77
Ag 1 0.59 0.45 9.81 10.85 0.15
Ag 2 0.58 0.44 9.81 10.83 0.17
Ag 3 0.67 0.82 9.76 11.26 - 0.26
Ag 4 0.67 0.84 9.77 11.28 - 0.28
Ag 5 0.62 0.52 9.81 10.95 0.05
Ag 6 0.63 0.53 9.81 10.97 0.03
Sn 1 0.74  1.68 0 2,42 1.58

Sn 2 0.75 1. 68 0 2.43 1.57
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Table 2 Bond length and charge population
between two atoms in AgeSn204 by GGA

Bond length/

Experimental/

Bond Population . .
0(2) —Sn(2)  0.58 0. 199 496 0.205 4114l
0(1) —=Sn(1)  0.55 0. 199 506
0(4) —Sn(2)  0.46 0.202 543
0(3) —Sn(1)  0.45 0.203 421
0(4) —Sn(1)  0.33 0.209 725
0(3) —Ag(6)  0.23 0.224 715
0(4) —Ag(5)  0.21 0. 226 708
0(3) —Ag(l)  0.17 0.228 188 0.201 9!'3
0(1) —Ag(3)  0.22 0. 229 300
0(4) —Ag(2)  0.16 0.229 635
0(2) —Ag(4)  0.21 0. 232 406
0(2) —Ag(2)  0.08 0.237 751
0(1) —Ag(l)  0.05 0. 240 036
0(3) —Ag(2) 0 0. 268 344
0(3) —Ag(5) - 0.05 0.270 374
0(1) —Ag(2) 0.0l 0.272 768
0(2) —Ag(l)  0.02 0.274 570
0(4) —Ag(l) - 0.02 0. 275 700
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Fig. 2 Total and partial electron density of states vs energies

(a) —Total electron density of states (TDOS) of AgsSn204;
(b) =0(1); (¢) —0(2); (d) —0(3); (e) —O(4); (f) —Sn; (g) —Ag
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Fig. 3 Contour of charge density for A gsSn204
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