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Fig. 1 The Sn0, (110) stoichiometric surface
0O, and O represent the bridging and the in-plane oxygen
atoms, Sns, and Sng, represent the five-fold-coordinated the

six-fold-coordinated tin atoms, respectively.
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Fig. 2 The optimized structure for methanol adsorbed on Sn0O, (110) surface

(a) for methanol molecule, the reactant for decomposition reaction (b) for transition state and (¢) for decomposition product
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Table 1 The geometrical parameter and adsorption energy for CH,OH adsorbed on Sn0, (110) surface
CH,; OH( free) (a) reactant (b) ts (¢) product

Ry /nm 0.0967 0. 1606 0.1635 0.1649
R,../nm 0.1425 0.1435 0.1435 0.1434

R y/nm 0.111 0. 1097 0. 1099 0. 1098

d,p.0,/nm 0.1124 0.1109 0.1020
BHd,, ,/nm 0.2077 0.2063 0.2055

E.. 226.7 183.9 227.2
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Fig. 3 The dissociation pathway for CH;OH over the SnO, (110) surface
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Table 2 Mulliken population analysis for CH;OH/Sn0, (110)

adsorption system (unit in e)

free (¢) product

q(H) 0.256 0.451

q(0) -0.503 -0.676

q(H1) 0.072 0. 068

q(H2) 0.050 0.103

q(H3) 0.050 0.123

q(C) 0.075 0.025
q(CH,0) -0.256 -0.357
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A Theoretical Study on the Adsorption and Decomposition
of Methanol over SnO, (110) Surface

CHEN Wen-kai'* , LIU Shu-hong', LU Chun-hai’
(1. Department of Chemisiry, Fuzhou University, Fuzhou 350108, China;
2. Chinese Academy of Engineering Physics, Mianyang 621900, China)

Abstract; Density functional theory and slab model are used to investigate methanol adsorption and decomposition
on Sn0, (110) surface. The obtained result shows the most favorite adsorption site for methanol is the fivefold-coor-
dinated tin atoms. The hydrogen atom was broken from hydroxyl group and bounded to the bridging oxygen atom
(0,) of SnO, to form the new H ~ O bond. The calculated activation energy barrier for methanol dissociation reac-
tion over Sn0, surface is 44.3 kJ/mol.

Key words: SnO,; Methanol; Adsorption; Density functional theory; Transition state
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