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Abstract: Templates play a key role in the crystallization of zeolites. Quaternary
ammonium compounds, the most common templates used in the synthesis of ZSM-5
zeolite, can cause problems in large-scale production due to their high cost, toxicity, and
corrosive effects. The present study aimed to synthesize the medium-silica ZSM-5
templated by ethanol in a 5-liter stirred autoclave (450 rpm) with cheap and available
alumina and silica sources. The effects of synthesis and operating parameters on the
structural and textural characteristics of the zeolite were investigated using XRD, FTIR,
FE-SEM EDX, XRF, BET, and TGA analyses. The results showed that the small size of
ethanol and its weak bonding with Si-OH terminal groups of silicate anions increased
the crystallization time and the sensitivity of the structure to synthesis parameters.
However, proper adjustment of these parameters allowed the synthesis of a pure ZSM-5
with high crystallinity and surface area. It was found that high OH7/SiO, ratios
decreased the aspect ratio of L./L, by increasing nucleation rate and decreasing crystal
growth. Moreover, increasing the Si/Al value accelerated the kinetic growth of the
crystal in the b axis and led to the appearance of twinned coffin-shaped crystals. Finally,
a pure silica-medium ZSM-5 (Si0,/Al,0; = 50) with a yield above 90 %, relative
crystallinity of 100 %, and surface area of 443 m’.g”' was obtained at OH/SiO, =0.15
within 40 h.
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