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Synthesis of ZSM-5 Zeolite with High Si/ Al Ratio in Ethanol System

TAO Jinquan'?, CUI Yan', ZHANG Shuying'?, CHI Kebin', ZHOU Yasong*
(1. PetroChina Petrochemical Research Institute, Beijing 102206, China; 2. China University of petroleum-Beijng, Beijing 102206, China)

Abstract: ZSM-5 zeolite with a high Si/Al ratio (n(SiO,)/n(Al,05)>70) was synthesized in ethanol system via seed-assisted
crystallization. The crystal form, morphology and pore structure of ZSM-5 zeolite were characterized by X-ray diffraction (XRD) and
scanning electron microscopy (SEM). The results show that ZSM-5 zeolite with high crystallinity and well-dispersion can be directly
synthesized in a single ethanol system when Si /Al ratio is lower than 70 and ethanol/Si ratio is 1.5. However, it is difficult to
synthesize ZSM-5 zeolite with a high crystallinity in a single ethanol system when Si/Al ratio is greater than 90. Also, the addition of
a small amount of seed can increase Si/Al ratio of ZSM-5 zeolite synthesized in ethanol system to 150, and shorten the crystallization
induction period and overall crystallization time. The morphology of ZSM-5 zeolite in seed-assisted crystallization is different from
that of ZSM-5 zeolite synthesized in seed or ethanol alone, and the grain sizes are more uniform and the dispersion is higher. The
optimum ratio of alkali to silicon decreases with the increase of Si/Al ratio, but it is still necessary to provide enough alkali to
dissolve silicon source for crystallization.
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Table 1 Pore structure and chemical composition of ZSM-5 zeolites with different silicon to aluminum ratios

BET
Sample No. n(Si0,)/n(AL,05) in gel n(Si0,)/n(AL,05) in product S g ) S/ (g ) Pore volume/( g )
ZSM-5-1 70 57 304 208 0.152
ZSM-5-2 90 71 293 217 0.161
ZSM-5-3 100 77 280 205 0.152
ZSM-5-4 110 86 273 202 0.159
ZSM-5-5 130 104 204 138 0.143
ZSM-5-6 150 123 185 123 0.147
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