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Fig.1 Large ZSM-5 crystals synthesized by extended
Lermer’s method.
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Fig. 2 Schematic representation of MFI zeolite crys-
tallography: (a) pore organization in rounded-
boat crystals; (b) the 2- and 3-component mod-

els for coffin-shaped crystals.w)

Fig.3 ZSM-5 single crystals with a small twin crystal.
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Fig.5 Model of the phase transitions of MFI zeolite.
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Fig. 6 Model of a monoclinic twin silicalite-1 crystal.
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Fig. 7a Packing view of tolueneb6.4-silicalite-1 along
the b axis.

Fig. 7b Packing view of toluene6.4-silicalite-1 along
the ¢ axis.
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Table 1 Relation between the deformations (I/s) of oxygen 10-membered ring and adsorbates in the silicalite-1

Straight channel Sinusoidal channel
Adsorbate-silicalite-1 /s /s
adsorbate adsorbate
ring 1 ring 2 ring 1 ring 2

Monoclinic silicalite-1*! X *3 1.07 1.06 X 1.06 1.08
Monoclinic silicalite-1*2 X 1.08 1.07 X 1.07 110
Orthorhombic silicalite-1* X 1.05 1.05 X 1.03 1.06
Naphthalene 38*" ¢ N 1.26 1.26 X 1.05 1.05
p-Dichlorobenzene 3.0 VAN 1.18 1.18 X 1.04 1.05
p-Nitroaniline 4.0” VAN 1.24 1.24 X 1.05 1.05
p-Dichlorobenzene 802 A 116 L11 o* 121 1.22
p-Xylenee8.0% N 118 113 O 1.22 1.22
Toluene 647 VAN 1.10 1.07 O 1.14 1.14
Benzene 7.22% O 123 1.23 X 1.05 1.05
Fluorobenzene 6.4*7 AN 112 1.14 O 1.10 1.05
Chlorobenzene 8.0*" VAN 111 1.14 O 1.07 1.06

*1. SMONO'™ |, *2: MONOZ | * HT-ORTHO' , * number means molecules of adsorbate/unit cell, ** O X means
the existence of adsorbate or not, *® A means partially entered channel, *”: unpublished
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Adsorption process of aromatic compounds on the ZSM-5
and silicalite-1 zeolites

—— Comprehensions of adsorption process by
X-ray single crystal analysis——

Yoshinobu Yokomori

Department of Applied Chemistry, National Defense Academy

Two important treatment methods of silicalite-1 before X-ray crystal structure analysis are shown.
One is sodium perchlorate treatment and the other is a phase transition method from twin to single
crystal. Multiple phase transitions of silicalite-1 zeolite are shown. The structures of the three adsorp-
tion sites, intersection, sinusoidal channel, and straight channel are discussed in detail. Both structures
of toluene-silicalite-1 and benzene-silicalite-1 are very different from each other. Judging from the
deformation of ten-membered ring of both channels, aromatic compounds may preferentially diffuse
through the straight channels and become trapped at the intersection cage. After additional com-
pounds enter the straight channels, the compounds are forced into the sinusoidal channel by intra-
molecular repulsion.

Key words: silicalite-1, phase transitions, adsorption process, X-ray crystal structure analysis
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