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Abstract: The porous carbon material constructed

Graphite Slice Nanopous Carbons

with graphite slice was used as the structure model of
Random
activated carbon. Grand Canonical Monte Carlo Combiztiod
(GCMC) and molecular dynamics (MD) methods

were used to study the adsorption and diffusion

Activated Carbon

characteristics of methane and toluene in activated
carbon at the molecular level. The results showed
that the small element size of graphite sheet had

certain influence on the adsorption of methane and

toluene on porous carbon materials, and the porous
carbon material composed of 37 carbon rings was the  Volatile Organic Compounds Methane & Toluene

best adsorption structure. The diffusion rate of

methane in the activated carbon material was faster, and the diffusion rate of toluene in the activated carbon was
slower. With the increase of carbon atoms in the carbon ring, the self-diffusion coefficient of the gas in porous carbon
increased gradually. The group made the optimal density shift to the high density after surface modification. The
adsorption capacity was list as the order of hydroxyl>amino>carboxyl>none modified. The introduction of groups to
improve the material pore structure helped to increase the adsorption capacity. The adsorption and diffusion
characteristics of activated carbon to methane and toluene gases were studied, and the microcosmic mechanism of
adsorption and diffusion of activated carbon was analyzed, providing ideas and guidance for the selection and
development of excellent adsorption materials.
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Fig.3 Adsorption of methane on 3 different porous carbon
materials
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Table 1 Adsorption amount of in methane and toluene on
activated carbon

Adsorption amount of /(mmol/g)

Activated carbon

Methane Toluene
7 ring 0.796 6.868
19 ring 1.644 32.149
37 ring 5.284 35.436
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Fig.4 Adsorption sites of methane and toluene on porous carbon
materials

TR, R FE AR B

5 ZALERIARI E BRI A

Fig.5 Free volume distribution of porous carbon system
3.2 FEMEIR T RGN FR AR A IR B A
3 7 2 SLARAA R FR A 2R IR B A 7 B
WA 88 TRl e B B 8 T, ST PR e A6 R R B R A
I, TSR 3R H AR AR PR A 4 £ T H



100 U = B

60
]
50 -
g
]
§ 40 -
s b "
Q
£ 30 /
=
7] L
20 - ]
10 | | |
pure 7 pure 19 pure 37

Graphite slice

K6 3 FhZfLap R R LR AR
Fig.6 Specific surface area of 3 kinds of porous
carbon materials

BB B A, N 2 Bk,
R 2 JEMIR T B GEFN R A B IR B R

Table 2 Adsorption heat of methane and toluene on activated

carbon
Activated carbon Adsorption heat/(kJ/mol)
Methane Toluene
7 ring 13.790 69.521
19 ring 13.832 72.617
37 ring 17.552 74.320
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Fig.7 Adsorption heat of methane and toluene on 3 porous
carbon materials
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Fig.8 Mean square displacement of methane and toluene on activated carbon
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Fig.9 Adsorption isotherms of methane at different densities of
—OH modified porous carbon materials under 298 K

3.4.2 /N[ 5 ] et FE Ao B R 4D 2

BRIE It R A B FLEE R A, RTINS Vo AR B v
TR AR FLAS A 5 M T G B 114 2 T TR B o P 4% I
THAR, TR IR T R R B T A R OO, i AR
i P 2 T 1 AT i ] e 50 Vi P R 3 T ) A 2 P o
52N CHa WP 1R 5.

B 10 2 AN [ 2 e P I 1 22 FLBM R CH, 1
WP 2. TEIEIR AR S, R LS
], B{-NH,, —OH F-COOH 3 3k %+ % FL bRl
T, 3 PP TR K B M. ERIEIX &
—OH &1 5 i 2 LB BHE BRI R AT, 8 Bt & e v
HpE >R, T REEPIRSBOR, &G =3 H
SZIRAABITE Y, LR, R R s Rk
JGEEUN, WALZ, KR TR, s m2
FUBIAA B LR SOV 1) 2 FLBRAD R Y B 5 2. APRLER
[f0 5 NFE ] —J7 I SCE MR LS M, 53— J7 T m] R4
MBIR I, 51 3 FhEEEICE T AR SE B K 0
FLEEH.

4 % %

BIFE I 1 ¢ 8 e B B e A PR R R 520, 7 7
TAMAETEE R AR P R L. AU SRR Y
MG T BN T2 TTEF G T A7 88 KN K B e A R

Jl O E . A e  BfE FR  0 FR 238 1) 01 ASADLBIE 7 101
200
- S —&— Unmodified
B 160 | —A— _COOH
g | —o—-NH,
20 120 —v—-OH
£
§ L
2 80
§ L
< 40 +
0 / L | L | L | L |

!
0 20000 40000 60000 80000 100000

Total fugacity/kPa

K10 298 K TN AS [l 3k B Ui 030 Ak R A4 R FE R PR ol 26
Fig.10 Methane adsorption isotherms of activated carbons
modified by different groups under 298 K
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