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Table 1. Physical properties of ZSM-5 and silicalite/ZSM-5
T Crystal size D50 Micropore volume Total pore volume
Si/Al 3, 1b 3
[um] [em’/g] [em/g]
ZSM-5 34.4 2.65 0.160 0.224
Silicalite/ZSM-5 55.0 2.77 0.163 0.242
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Table 2. Henry adsorption constants of xylenes and low coverage separation factors on ZSM-5 and silicalite/ZSM-5 at 553 K
ZSM-5 Silicalite/SM-5 Silicalite-1
Separation Separation Separation
K 1/kg/P K I/kg/P: K 1/kg/P:
(mol/kg/Pa) factor™ (mol/kg/Pa) factor™ (mol/kg/Pa) factor™

p-xylene 2.57x107 1.66x10°* 419%10°
m-xylene 4.46%10° 5.8 9.94%10° 16.7 9.50x 10" 4.4
o-xylene 348x%10° 7.4 731%10° 227 1.04%10° 4.0

*determined by the ratio of Henry adsorption constants of p-xylene over other isomers
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Adsorption Properties on Core-shell Structured Zeolites

Manabu Miyamoto
Department of Chemistry and Biomolecular Science, Faculty of Engineering, Gifu University

Surface modification of zeolites is one of the techniques to improve their performance in catalysis and adsorp-
tion such as enhanced product selectivity by passivation of external acid sites. In this study, the effect of core-
shell structuring of zeolites on their adsorption properties were investigated. The silicalite-1 (purely siliceous
MFI) shell layer coating on ZSM-5 (MFI aluminosilicate) crystal could improve its molecular sieving effect due
to less strong adsorption sites on the external surface of crystal or narrowing its pore mouths. This hybrid material
demonstrated high water tolerance on CO, adsorption separation owing to extremely high surface hydrophobicity
of the silicalite-1 shell layer as well. CHA aluminosilicate could be successfully coated with purely siliceous
CHA shell layer and this hybrid material exhibited enhanced molecular sieving effect as in the case of xylene sep-
aration on MFI, indicating the zeolite microstructuring can be a promising method to enhance the adsorption per-

formance of zeolites.
Key words: adsorption, core-shell, molecular sieving, MFI, CHA
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