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In-situ Synthesis of ZSM-5 on Kaolin Microspheres from Amine-free System
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Abstract: ZSM-5 zeolites were synthesized in-situ on kaolin microspheres by hydrothermal crystallization method

from amine-free system. The optimal synthesis conditions were obtained. The preparation factors were investigated

such as crystallization temperature, crystallization time, amount of crystal seed, silicon to aluminum ratio. The

synthesized samples were characterized by X-ray diffraction, scanning electron microscopy and N, adsorption and

desorption. The results showed that small-sized ZSM-5 crystallites, with less than 1 micron diameter were effectively

formed on kaolin microspheres. The synthesized products had larger specific surface area and micropore volume.

The micropore size was centered at about 0.54 nm.
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corresponding calcined samples
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Fig.2 XRD patterns of as-synthesized samples at

different crystallization temperatures
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(a)Calcined microspheres(1000x); (b)as-synthesized samples(800x); (c)as-synthesized samples(20000x)
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Fig.6 SEM micrographs of calcined kaolin microspheres and as-synthesized samples
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Table 1 Specific surface area and pore volume of calcined

kaolin microspheres and as-synthesized products

Calcined kaolin  As-synthesized

Property microspheres products
Total surface area / (m*+g™) 10 60
Micropore area / (m*-g™) 0.2 56
Total pore volume / (mL-g™) 0.028 0.056
Micropore volume / (mL-g™) 0.00 0.030
Micropore median pore diameter / nm 1.02 0.54
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