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Fig.1 Mass clouds for benzene and propylene in ITQ-1 zeolite at 298 K(A—D) and 443 K(E—H)

P 2 S92 5 s AR50 10 LI B R A9 A 2, DN A bm o RE SR BARA Al R 2 RO,
IRFNEN K TR o ) T 28 8 S22 LU A, 3t 2 BT I B i 7 70— P e L P PR R 52 30 1 A (] 7
MHEAEHRER. K 2(A)RKW, Ko+ 50l JUHEAEHBEE 5 i KA7E - 109 A1 -79 k]/mol;
K 2(B) WM, N5 00t ] LA EAE HTRE 20 A R TE - 63 F - 46 kJ/mol. XtLit—2
WESE, FR0p 5 000 Z 1AV G B AH ELAE P RE 20 T B BRI L R 231 AR

- - _(B) a

& 0.20 & 0.25 Fi

5 5 g20f £%

S 0.15 k) i

= = < o %p

] 8 0l5r %

Z 010 P~ 3 oo %

E A’ z )

= 0.05 % = - ¥

S 0.0: S 005k 7 N

E N § RN

5 0.00F = e S 000k . | S—

P | | 1 1 1 & 1 L ! 1

120 100 80 6l 40 20 100 80 60 40 20 0

Energy/(kJ-mol ™) Energy/(kJ-mol™)

Fig.2 Benzene/zeolite( A) and propylene/zeolite( B) potential energy distribution at 298 K(a) and 443 K(b)
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Fig.3 Mass clouds for benzene and propylene in ITQ-1 zeolite at 298 K(A, C) and 443 K(B, D)
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Fig.4 Benzene/zeolite(a) and propylene/zeolite(b) potential energy distribution at 298 K(A) and 443 K(B)
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Studies on Adsorption Behavior of Benzene and Propylene in MCM-22 by
Grand Canonical Monte Carlo Simulation

SUN Xiao-Yan, LI Jian-Wei” , YU Hai-Qing, LI Ying-Xia, CHEN Biao-Hua
(State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract The adsorption behavior of benzene and propylene in MCM-22 zeolite was studied by grand canoni-
cal Monte Carlo( GCMC) simulations. From the mass clouds of GCMC simulations, it can be found that the
benzene and the propylene molecules show different adsorption behavior in the zeolite cavities. Both benzene
and propylene molecules were mainly adsorbed in the 10-MR channels and the 12-MR supercages. But obvi-
ously, propylene has higher localization than that of benzene. Besides the two localizations, propylene can be
steadily located in the short 10-MR windows interconnecting the 12-MR supercages, while the benzene can not
do. From the potential energy distribution, it can be seen that both benzene and propylene have two-pinked
and the potential energy of propylene is higher than that of benzene, so benzene can be adsorbed more steadily
than propylene. When the temperature rises from 298 K to 443 K, the numbers of propylene reduce signifi-
cantly, while benzene changes little. When benzene and propylene were adsorbed in zeolite at the same time,
they have competitive adsorption, therefore the potential energy distribution is changed obviously. The adsorp-
tion isotherms of benzene and propylene at different temperatures and 1 x 10 °—S5. 0 kPa were simulated, the
loadings of propylene are significantly lower than those of benzene.

Keywords MCM-22 molecular sieve; Benzene; Propylene; Grand canonical Monte Carlo simulation; Ad-
sorption
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