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A DFT study of the interaction of methane with carbonaceous materials

SUN Wen-jing' ,JIANG Cheng-fa' ,XUE Ying’
(1. College of Chemical Engineering ,Sichuan University ,Chengdu 610065 , China ;2. College of Chemusiry ,Sichuan University ,Chengdu 610064 , China)

Abstract ; Based on the density functional theory( DFT) study,the physisorption and chemical dissociation of methane
on the surface of carbonaceous materials ( Armchair and Tip model ) were investigated. The adsorption energy and
structural parameters of methane on seven active sites of two carbonaceous materials were investigated. The results
show that methane is infavor of physical adsorption on the top of carbon atom with the benzene ring structure. The
processes of methane dissociated on the two carbonaceous materials were also investigated. The results show that the
C—H bond is easier to be dissociated on the Tip model and the dissociation pathway following the T2—T6—T5 path-
way.
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Fig. 1 The Armchair model and the Tip model
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Table 1 The bond length and atomic charge of the carbon

atoms on Armchair and Tip model

[ $</nm Mulliken J&%—F-FLfir 44
. . Cy -0.076
Armchair C,—Cy 0.123 8
Cp -0.076
C,—Cp 0.1299 C, -0. 096
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Ce -0. 098
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Fig. 2 Possible configurations for physisorption of one

CH, on the surface of two models
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of methane and sheet
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Table 2 Calculated equilibrium distance and energies
for methane adsorbed on the two carbonaceous models

for the most favored adsorption configuration

FEHY 7 d/nm AE/eV
1 0.321[0.328*] -0.170[ -0.170]
Armchair 2 0305 0179
3 0.321 -0.159
4 0. 300 -0. 103
5 0.324 -0.139
Tip 6 0.306 -0. 142
7 0.327 -0. 140
S () 0.303 ~0.345  -0. 140 ~ -0. 120
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Fig. 4 Sorption energy of CH, on the two models
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Fig. 5 The dissociation pathways for methane on

Armchair carbon material model
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Fig. 6 The dissociation energy of methane on Armchair carbon material model
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Fig. 7 The dissociation pathways for methane on

Tip carbon material model
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Fig. 8 The dissociation energy for methane on Tip carbon material model
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