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Synthesis of Hierarchical ZSM-5 Zeolite and Its Catalytic Performance

GOU Minglei, HAN Zhiyuan, LIU Yijun, LI Chenming, SONG Wensheng, LIU Zhen
(School of Chemical Engineering and Pharmaceutics, Henan University of Science and Technology, Luoyang 471023, Henan, China)

Abstract: Hierarchical ZSM-5 zeolite was synthesized by a seed-assisted dry-gel conversion method, and the effects of seed amount,
deionized water amount and crystallizing time on the structure and morphology of hierarchical zeolite were investigated. The results
show that the crystallization rate of zeolite is increased with seed addition. Amorphous silica—aluminium gel can directly dissolve in
the water film condensing on the seed surface and rapidly grew into ZSM-5 nano-zeolite near the seed. Simultaneously, nano-zeolites
aggregate and some mesoporous channels are formed between the nano-crystals. The size of nano-zeolite and the resulting
mesoporous pores can be adjusted by seed amount, deionized water amount and crystallizing time. The catalytic stability of the
resulting hierarchical ZSM-5 zeolite is improved by nearly 5 times, compared with the conventional zeolite in the isomerization of
styrene oxide to phenylacetaldehyde.
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Table 1 Textural properties of hierarchical zeolite and traditional micro-zeolite

Sample No. Si/Al Sper/(m*g™") Spicro/(m> g ™) Sexter/(m> g ") Vie/(cm®-g™") Viniero/(cm® g™
NZ-10-1.0-72 98.9 342.1 235.6 106.5 0.36 0.14
MZ-TPA-1.0-72 99.5 310.5 290.8 19.7 0.15 0.14
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Fig. 7 NH;-TPD curves of hierarchical zeolite and traditional
micro-zeolite
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