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Adsorption of Thiophene and the Mixture of Thiophene and
Iso-octane on MCM-22 Zeolite by Monte Carlo Simulation
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(!State Key Laboratory of Theoretical and Computational Chemistry, Institute of Theoretical Chemistry, Jilin University, Changchun
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Abstract: A grand canonical ensemble Monte Carlo simulation was performed to investigate the adsorption and
distribution of thiophene, as well as the mixture of thiophene and iso-octane on MCM-22 zeolite. The adsorption
isotherms and the isosteric heat of thiophene on MCM-22 zeolite were obtained at different temperatures (298, 363 and
393 K). The simulated results showed that the adsorptive capacity of pure thiophene on MCM-22 could be affected by
temperature and pressure. The isosteric heats were similar at different temperatures. For the mixture of thiophene and
iso-octane, competitive adsorption of thiophene and iso-octane occurred on MCM-22 zeolite at 298 K. Thiophene can
distribute throughout two independent channels of MCM-22 but iso-octane mainly adsorbs within the supercage of
MCM-22. Thus, thiophene and iso-octane can be separated effectively by MCM-22 zeolite.
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Table 1 The van der Waals parameters of different
types of atoms

Atom type D,/(kJ-mol™) R,/nm
Si-Z 0.4389 0.4290
0-Z 0.3344 0.3300
C4 0.2592 0.3854
C44 0.0836 0.3854
C43 0.1672 0.3854
S2 1.672 0.9500
C3 0.3344 0.3920
H 0.09614 0.2878

D, and R, are the Lennard-Jones paremeters.
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Fig.1 Adsorption isotherms of thiophene in
MCM-22 at 298, 363, and 393 K

M4 77 T 1 kPa B, BfiE H 77 38 im b 42 4k
BRSNS X U R T E 4 Ffl MCM-22 431
i 22 B A Ao AR B A, DR A 28I g B gl T
DAARASH 4 e R W B . TRD s, X ] AN ) i
HITEOLT, WHERGY 3~ 1Y R o6 e it o 3050 32 A 18 I i A
FI T R X e TR N R R R — ARG AR, T
o U AN T R R ] Sy 2 T WO B — Aot 7, R
B TF 2 W Bt R Gibbs [ HI BEAY Bl 28 (AR
TN TASF] TR NS D12 AR, TR 2
el R B I Bl RE G A, 1 el S B0 22 1 R B T el
537 A8 W 3 17T 5 3 O R T, DT AS )
B, BEWY S FAE H-ZSM Y U431 v W B A5 A 07
) S 06 KO R AT L B 04, (BN T IBE My 4 T AE 4 ik
MCM-22 43F-iifi o i) SE IR e A /b, TR I AH DG i
R Z | BEGY S FAE MCM-22 4317 Hh 0 W J 4
T 28 114 25 75 55 18 W3/ MOR A MFT H F IR 56 A {1 14,
HBA BH 555 0 S FL M B S5 R 2 1) AR
2.2 BEMSFFE MCM-22 43F 0% o B IR B

I IFF S i S O o e R 1 — S B S . W
PR IR T W B 55 R B R 2 R A B R 55, A
AR BR & A& P ER Ak 5 2 (5 B )
I A — P FH S5 W B R O, R T RLad 3 T 41

AR o
_pr_ CUN)=CUY{N)

ORI @
Hodr: R H B T MW MHEE, O MEISESE, N
WA TR U R fEEE. K 2 AE 298,363 Fi 393
K B EMY 73T 7F MCM-22 431 v k) 2540 % o .
MARRT DU EAS [T BT, 45 W B RG22 B1R
XK, HAHTE-65.00 F1-71.00 kJ -mol~ = [a]. WEWTE

Fig.2 The isoteric heat of adsorption of thiophene in
MCM-22 zeolite at different temperatures
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Fig.3 The simulation amount of thiophene and iso-
octane in MCM-22 at different pressures
p(thiophene)/p(iso-octane)=1
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Fig.4 The simulated and experimental adsorption
amounts for thiophene in the mixture of thiophene
and iso-octane in MCM-22 at 298 K
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