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Fig. 1 a. a single SrTiO;, b. SiTiO;(100) TiO,-terminated surface, c¢. SrTiO,(100) SrO-terminated surface.

Green ball represents Sr atom, pale ball represents Ti atom and red ball represents O atom
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Fig. 2 Adsorption of CO, on SrO-terminated surface, respectively: (a) adsorption of CO, on O atom of SrO-terminated

surface by C-downward; (b) adsorption of CO, on Sr atom of SrO-terminated surface by C-downward;

(¢)adsorption of CO, on Sr atom of SrO-terminated surface by O-downward.
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Fig.3  Adsorption of CO, on TiO,-terminated surface, respectively: (d) adsorption of CO,

on Ti atom of TiO,-terminated surface by C-downward; (e) adsorption of CO, on O atom of

TiO, -terminated surface by C-downward; (f) adsorption of CO, on Ti atom of TiO,-termina-

ted surface by O-downward; (g) adsorption of CO, on O atom of TiO,-terminated surface

by C-downward, and two O atoms of CO, adsorption on Ti atom of TiO,-terminated surface

respectively
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Tablel The bond length | angle and adsorption energy of
the different adsorption Models

Bond Length Bond Angle y
Models /nm /() o
(kJ - mol™)
C,-0, ¢,-0, 0,-C,-0,

CO,(free)  0.1171 0.1171 180 —
a 0. 1246 0. 1246 134.72  -90.80
b 0.1171 0.1171 180 -53.08
c 0.1168 0.1173 180 -43.98
d 0.1171 0.1172 180 -61.21
e 0. 1257 0. 1257 131.01 -147.99
f 0.1165 0.1173 180 -54.87
g 0. 1258 0. 1258 130.45 -364.88

Note: The C atom of CO, is marked as C,, O atoms are

marked as O, and O, , respectively
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Table 2 The net charge distributions of the adsorption

models before and after the adsorption

Mulliken charges

Models
C, 0, 0, co,
CO,(free) 0.48 -0.24 -0.24 0.00
a 0.56 -0.60 -0.60 -0.64
g 0.62 -0.54 -0.54 -0.46
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Fig. 5 The DOS of SrTiO,(100) on SrO-terminated
for perfect surface (a) and the adsorption model(b)
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Fig. 6 The DOS of StTiO;(100) on TiO,-terminated
for perfect surface(a) and the adsorption model(b)
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Calculation of CO, Adsorption on SrTiO,(100) with
Density Functional Theory

DONG Hong-zhi, YIN Xiao-hong” , SUI Dan-dan, LIU Yong
(School of Chemistry and Chemical Engineering, Tianjin University of Technology, Tianjin 300384, China)

Abstract: Based on the first-principle of density functional theory (DFT) , adsorption of carbon dioxide(CO,) on
both SrO- and TiO,-terminated SrTiO,(100) surfaces was simulated and the adsorption energies and structure pa-
rameters were obtained under several different models, which would be valuable for disclosing the adsorption mech-
anism and structural stability. It was found that the structures which C atom of CO, adsorbed on SrTiO,(100) sur-
face were more stable, especially for co-adsorption of both C and O atoms on TiO,-terminated, while the remaining
adsorption models unstable. The analysis of the mulliken charges and the density of state (DOS) to such the stable
adsorption models showed that the adsorption of CO, on SrTiO,(100) surface was dominated by the electronic on
SrTi0,(100) surface transitions to CO,. The bent structure CO,” anion was formed by CO, catching an electron ,
and was accompanied by the C—0 bond became longer, so as to achieve the purpose of the activation of CO,.

Key words: CO, ; density functional theory; SrTiO;; surface adsorption



