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ABSTRACT

5371026063:  Petrochemical Technology Program
Tanakrit Rugwong: Ethylation of Benzene with Ethanol to
Ethylbenzene Using Synthesized HZSM-5 Catalysts: Effects of
Textural Properties and Acidity
Thesis Advisors: Assoc. Prof. Thirasak Rirksomboon and Asst. Prof.
Siripom Jongpatiwut 98 pp.

Keywords:  Alkylation/ Benzene/ Ethanol/ Ethylbenzene/ HZSM-5

Ethylbenzene (EB), which is a key intermediate in the manufacture of
styrene in the petrochemical industry is usually produced via alkylation of benzene
with ethylene. The direct use of ethanol as an alkylating agent has also become a
suitable substitute for ethylene. Ethanol has gained more attention because it
provided a longer catalyst life and higher production efficiency when it was used for
the ethylation of benzene accompanied by a HZSM-5 catalyst. In this work, HZSM-
5 catalysts were synthesized at a desired Sio 2ZAl2Cs molar ratio of ca.195 with
different textural properties and Bronsted acid sites via hydrothermal synthesis. The
catalytic activity of the catalysts was tested using a fixed-bed continuous down-flow
reactor under various conditions: reaction temperature (300-600 °C), weight hourly
space velocity (10-20 "D, and benzene to ethanol ratio (1:1, 2:1, and 4:1). The
results showed that textural properties and acidity of the synthesized HZSM-5
catalysts significantly affected the catalytic activity.
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