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Fig.1 XRD patterns of the silicalite-1 seeds and the prepared
hollow-structured ZSM-5 samples
a. silicalite-1 seeds; b. H-Z5(S-A-50%); c. H-Z5(S-C-25%); d.
H-75(8-C-50%); e. H-Z5(S-C-75%)
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Fig.2 SEM images of the silicalite-1 seeds and the prepared hollow-structured ZSM-5 samples
a. silicalite-1 seeds; b. H-Z5(S-A-50%); c¢. H-Z5(S-C-25%); d. H-Z5(S-C-50%); e. H-Z5(S-C-75%)
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Fig.3 TEM(a—d) and STEM elemental mapping (e) images of the prepared hollow-structured ZSM-5 samples
a. H-Z5(S-A-50%); b. H-Z5(S-C-25%); c. H-Z5(S-C-50%); d—e. H-Z5(S-C-75%)
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Fig.4 Al MAS-NMR spectrum of the prepared hollow-
structured ZSM-5 samples
a. H-Z5(S-A-50%); b. H-Z5(S-C-25%); c. H-Z5(S-C-50%);
d. H-Z5(S-C-75%)
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Fig.5 N, isotherms (A) and pore size distributions (B) of the silicalite-1 seeds and the prepared hollow-structured ZSM-5 samples

a. silicalite-1 seeds; b. H-Z5(S-A-50%); ¢. H-Z5(S-C-25%): d. H-Z5(S-C-50%); e.

H-Z5(S-C-75%)
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Table 1 Textural properties of the prepared hollow-structured ZSM-5 samples

Si0,/ALO;" Sper’ Suic’ St v Viie' Vineso
Sample . 2. -1 2 2, -1 3, -1 3, -1 3,71
ratio /(m™+g™) /(m™-g") /(m"+g™) /lem™+g™) /(em™+g) /lem™g)
Silicalite-1 seed 1863.5 364.1 330.8 333 0.24 0.15 0.09
H-75(S-A-50%) 53.0 363.0 315.0 48.0 0.23 0.14 0.09
H-75(S-C-25%) 52.4 399.6 323.5 76.1 0.32 0.14 0.18
H-75(S-C-50%) 53.2 407.7 308.2 99.5 0.45 0.14 0.31
H-75(S-C-75%) 54.1 371.4 289.8 81.6 0.43 0.13 0.30

a. Si0,/Al,0; determined using ICP-OES; b. BET surface area calculated using BET method; c. S, S,.. and V.,

external surface

area, micropore area, and micropore volume, respectively, calculated using t-plot method; d. Total pore volume calculated from the

N, adsorbed at p/p, = 0.99; e. Secondary pore volume, V. .=V-V..

meso’
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Synthesis of Hollow-structured ZSM-5 Using Silicalite-1 as Seeds
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LIU Yue-ming”
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Abstract: Microporous zeolites usually suffered from diffusion limitation during the applications,

XUE Teng”,

Chemical Processes, East China Normal University, Shanghai 200062,

China )

leading to

the incomplete utilization of the zeolites. The hollow-structured zeolites are helpful in enhancing the molecular

diffusion and improving the utilization of the zeolites. In this paper, hollow-structured ZSM-5 was prepared by using

silicalite-1 as seeds and tetrapropylammonium hydroxide as the structure-directing agent. The silicalite-1 crystals

serving as the seeds were not as stable as the freshly formed Al-containing ZSM-5 in the alkaline medium. They

dissolved and further served as the nutrition species,

forming the hollow structure. The prepared hollow-structured

ZSM-5 zeolite exhibited excellent olefin selectivity and catalytic stability during the methanol-to-olefin (MTO)

reactions. This method is fast and facile, exhibiting wide potential for the large-scaled production of hierarchically

porous hollow ZSM-5 zeolite.

Key words: hydrothermal synthesis; zeolite ZSM-5; hollow structure; silicalite-1 seeds



