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BRSHEBRARRAIE C MR, EREE
ZRHEL (DFT) B GGA-PW9I 3T ¥ 35 BE iR 3,
Ecut, B FEEMENERE N0V, BRI
SCF i iR B 1% 24 1.0X 10 ev/atom, 1% 58T/
HHEER B S (Ultrasoft potential) , K mi{H
R 4X2X3, RUEHERARE B RIS BT R
EMTR iR, RPFEREAETREGCEE
0% ~ 2% H, RPSIMWEIRBRESEN.

1| ERARLAEHRBSHEERE

Table 1 Cell parameters of kaolinite after optimization and
relative error

KA a’lA b/A c/A o/l BI v/
RALBY 515 894 739 91.93 105.05 89.80
wis 521 9.04 746 91.87 104.54 89.79
MMIRES% 117 112 095 007 049 001
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Table 2 Temperature and pressure of different buried depth

I km BE K £ /MPa
1 310 15
2 340 30
3 370 45
4 400 60
5 430 75

#: BEHER (0km) BN 280K, EHK0.1MPa, BF
B FE B RS %5 30 K/ km. 15 MPa/ km.



218
202041 B

ARE: = RABAE RS LI T ARG FHE . 165 ¢

2.1 EEFFFEEY

#E Sorption BRR T 1T — AR EFR A AL
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ELERFIERBEUN R R EE
B ERTHFR I FEER. EUXRBIENRLE
(NVT) , BEREKRTN ERR 2 FARE
R RERE, RRWE (A% Bt E.
BRIERS) AR RISETLER Nose R A,
RIS EKA 1 fs, BHERLEE 1000 ps, B 500
ps FARFEE R, J5 500 ps RS-
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Table 3 Absolute adsorption quantity of carbon dioxide under
different buried depth and pore width
Z#_ 025km 0.5km 0.75km 1km 1.25km 1.5km
2 nm 268 419 597 568 5.6l 5.43
5nm 430 808 1260 1230 1220 12.17

13;‘14 21.13 2028 2022 20.20
£#  175km 2km 2.25km 2.5km

2nm 5.31 5.19 5.01 4.88
5 nm 1212 5.19 1195 11.75

12.08
20.14 20.00 19.78

M 3 ST EALBR VR B B E LR S
R KTIGE. WA S BRE R R EE
FEEINEG R/, BRKFHRMEAT 075 km

8§ nm 7.28

8 nm 20.17

HIEBIRE 4L, 4 Andreas Busch % 10~15 MPa
B, BRANZENRNRRBAREX, TE&
FriemiRRE®R. e HETER -3 kn
B WU A X R R R LR EN 2 nm it
B A IR PR BN 3.04 ~ 3.94 mmol/g 2 [B]; FLER T
BEA 5 nm B, BARHIREE 5.00 ~ 7.56 mmol/g
ZIa; FLEREE A 8nm B, RIREIRMER 6.97 ~
11.18 mmol/g Z[8], REAFENERFERERH
TREAX ZEARKRIEABRT FRER.
RARIEARM SR EBE PR EFITH.

32 HFRIEHA

F 4 TEHERNILRT S B0 S T /(I mol!)

Table 4 Isosteric adsorption heat of carbon dioxide under
different buried depth and pore width

£Z%  025km 05km 075km 1lkm 125km
2nm 737  7.88  8.80 8.59 8.52
5nm 6.17 675  1.83 7.65 7.56
8nm 6.15 664  7.50 7.35 7.13
&% 1.5km 1.75km 2km 225km 25km
2nm 8.48 8.34 8.20 8.04 7.92
5 nm 747 733 119 7.09 6.98
8 nm 7.12 701 688 6.81 6.67

HRATUEINEERMRAERELE 0 B
0.75 km BHZSE K, TIEERFE KT 0.75 km DL LB,
LB RBEE R MR BB A R
BHNOBRAN BN EBRBRAKTIIA
BEHBHKRSKET R A X R RS ERHM
A, RARIKE X ALK 8RR KT Xt
RERHEA, BdR4TUEL, SEBRHR
B/NF 42 K/mol , VB ZEALBRE RIS A R4E+
KR H A EIR M. —EHRERIARESK
SRR HARELRAE TR, RAEEL
REEA, BRBRMEH K, BR-EMAKNE
WAFLRZEKER RS, SREERM K
/o
33 ZRUBNSH

fE sorption B T 55 R AR, 7 forcite
MR T #AT 5T 1% MM, RS BB IR B
MEERLAE 2.
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Molecular Simulation of Carbon Dioxide Adsorption in Kaolinite Pores
Zuo Xiaoyao', Fang Xiaohong'?, ZengFanggui'”
( 1.Department of Earth Science and Egineering, Taiynan University of Tecnology, Taiyuan, Shanxi, China; 2.Key
Laboratory of New Materials Interface Science and Engineering, Ministry of Education, Taiyuan University
of Technology, Taiyuan, Shanxi, China; 3.Key Laboratory of Coal and Coal-measure Gas Geology of Shanxi
Province, Taiyuan University of Technology, Taiyuan, Shanxi, China )
Abstract: In order to study the adsorption behavior of carbon dioxide in kaolinite pores, the adsorption of
carbon dioxide in kaolinite pores of 2 nm, 5 nm and 8 nm was studied by using the macrocanonical Monte
Carlo method and molecular dynamics simulation method with the aid of Materials Studio software at
the buried depths of 0.25 km, 0.5 km, 0.75 km, 1 km, 1.25 km, 1.5 km, 1.75 km, 2 km, 2.25 km, 2.5 km.
The results show that with the increase of kaolinite pore size, the adsorption capacity of carbon dioxide

increases, and the adsorption heat decreases. With the increase of buried depth, the adsorption capacity and
the adsorption heat of carbon dioxide decrease. The adsorption capacity and the adsorption heat of carbon
dioxide reach the maximum when the buried depth is 1 km..The adsorption heat is less than 42 kJ. mol - 1,

indicating that the adsorption of carbon dioxide in the pores of kaolinite is physical adsorption.There are
three adsorption peaks near the wall of carbon dioxide molecule, from the position near the wall to the inside
of the pore are the main adsorption layer, the secondary adsorption layer and the free layer.

Keywords: Kaolinite slit; Carbon dioxide; Adsorption; Buried depth; Ore width



