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Table 1 The adsorption energy (E,,.) and O—O bond length
(do_o) for O, molecule adsorbed on Pt/Graphene

Species E./eV dy_o/A
ISa -0.83 1.38
ISh -0.22 1.28
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Fig. 3 Energetic profiles relating to the O, molecule adsorbed

and dissociated on Pt/Graphene

2.2 O, 7£ Pt-SW _E i % Bt

MY B A FL T I AL TR SW kB
BF, AL A2 T R 4 5 I8 Rk A T AR K A2
1k, Pt EEM ARG AL ) C—C B F, 54 C
JEFLEAT L — C—Pt—C =IoH45H, Pt—C
K R 2,10 A, i C—C R K i JEUR
1.34 A5k 1.40 A, BEFHIK, XEHFPLSC
A EAE S B0, it Mulliken H i 43 A 7] 1,
294 0.056 e B HLfT A P 55688 B Bl fE AL 1Y C
JEF L.

20, WHHHE Pt-SW LB, &I 3 Pl fiA4 7,
X 3 FhZEA 451 R R2 A0 R3 (4nfE 4 i), H
Hi 25 o DL R2 TE 0B, R1 R R2 (4 W B 2544
WAARARL, R i [ 2+ 1 ] BRI A F B i — A~
Pt—0—0 = uH45ity. X} F RI k3L, 0—0 # 5
SW ik s £ 550 B JLF- 5 6B AR Y C—C B8 T 1,
MAE R2 i, 0—0 5[ C—C B2 —E
ffE. Rl HAy 0—O0 R K N 1.37 A, Pt—O f#
BEK 2,00 A, fiXEF R2 fi s, 0—0 itk
WA R 1.38 A, Pr—O K JLFBAE A k.
R1 I R2 58557 0,(dy o =1.21 A) ML, H 0—
O ARG, W] O, ERAHaG Ly adi. wt
W R RE T S, R1 A1 R2 () 0K BfF RE 43 531 4 0. 64 eV
F1-0.65 eV, PIEWIREtL EAEH HE M, U2
0.01 eV. %I R334, 0, DL 125. 47° W% 5 Pt
FIE AR, Horh 0—0 #E Kl 1.27 &, Pt—20
B K 1.94 A, Pr—4C g4t K R 2. 18 A,



EWH R A HETHH Stone-wales HREEX

83

o BT A AR B 4R 20 R TR

2 9 2 9
) 99 . 9, 9 ? ‘,3 >
PR | 29 9@ A
Ye 94 3 9 ‘ ? 20 0 0
& - -9 9 29 %9 %9 JJ
»d JJ - ‘J s >9 - ’—J )‘7:‘ P s 9 R
> \f‘ -9 e | i " 4 ‘ ‘ >
°9 g P9 P 9 g 99 9 Htq e A,
22 »a @ 29 o9 99 o0 _d 4
29 99 ° ‘o9 99 44k &5
9 9 d % ) o _9 ‘
Top -9 ] ' 2
J 9 FEE) 3 f
1.27
@1
.1.37 1.38 2@
2 0 1.94
2.00 2.00 @3
i e 218 4
2.14 o 3% ,
Side > P PP R0 LI E BRI 0 R i i
R1 R2 R3

Kl 4 0, 15 Pt-SW L1 3 Fftlz i

Fig. 4 The structure of O, molecule adsorbed on Pt-SW
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Fig. 5 Energetic profiles relating to the O, molecule adsorbed and dissociated on Pt-SW
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Fig. 6 The structure of the O, molecule adsorbed and dissociated on Pt-SW
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The Influence of the Stone-wales Defect in Graphene
on the Platinum Catalyzed Dissociation of Oxygen

WANG Qing-yun', TONG Yong-chun'*, XU Xin-jian', WANG Yong-cheng’
(1. College of Chemistry and Chemical Engineering, Hexi University, Key laboratory of Hexi Corridor Resources
Utilization of Gansu, Zhangye, Zhangye 734000, China;
2. College of Chemistry and Chemical Engineering, Northwest Normal University, Lanzhou 730070, China)

Abstract: The influence of the Stone-wales defect in graphene on the platinum catalyzed dissociation of oxygen has
been studied by density functional theory calculation. By calculation, we find that the oxygen can form three ab-
sorption structures on the platinum catalyst which is supported by the graphene with Stone-wales defect ( Pt-SW) ,
and it forms two products through four reaction pathways. Firstly, the oxygen molecule is adsorbed on the Pt-SW by
[2+1] cycloaddition, with the adsorption energy (K, ) of —0.64 eV. In the most favorable reaction pathway
(R2—>TS4—IM2—TS5—IM3—TS6—P2) , because of the existing Stone-Wales defect of graphene, the dissocia-
tion barrier of O, in rate-determining step is higher than the oxygen molecule dissociation on the platinum catalyst
( Pt/Graphene) supported the pristine graphene(1.51 eV wvs 1.35 eV ). Correspondingly, the endothermic of the
most favorable reaction pathway is 0.79 eV higher the oxygen molecule dissociation on the Pt/Graphene (0.79 eV
vs 0.15 eV).

Key words: graphene with Stone-Wales defect; catalysis; density functional theory



