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PITCHANAN SRIUTHAI: CATALYTIC DEHYDRATION OF ETHANOL TO PRODUCE
ETHYLENE USING SUZ-4 ZEOLITE. THESIS ADVISOR: SUPUNNEE JUNPIROM, Ph.D.,
285 PP.

Keyword: Catalytic dehydration/Ethanol/Ethylene/SUZ-4/Rice husk ash

The increasing demand for ethylene and environmental concerns associated
with conventional production via hydrocarbon cracking have driven the search for
sustainable alternative approaches. The present study investigates the process of
dehydration of ethanol to ethylene, utilizing a zeolite SUZ-4 catalyst derived from rice

husk ash. The catalytic performance was evaluated in a fixed-bed reactor under

atmospheric pressure, with a focus on the effects of temperature (200-380°C), liquid
hourly space velocity (LHSV, 0.5-1.3 h™), and catalyst stability. The effect of

temperature was examined at LHSV of 0.9 h!, and it was found that ethanol conversion

and ethylene yield increased proportionally with temperature. At 380°C, the highest
ethanol conversion and ethylene yield were achieved at 98.64% and 77.549%,
respectively. Conversely, an increase in LHSV resulted in a decrease in ethylene yield,
with the maximum yield of 77.61% with ethanol conversion of 98.64% at LHSV of
0.5 h. The stability of the catalyst was examined over a period of 10 reaction cycles,
totaling 100 hours. This testing demonstrated consistent conversion of ethanol and
yield of ethylene, with only a slight reduction, thus indicating excellent durability and
stability. A maximum ethylene vyield of 99.17% was obtained at 81.49% ethanol

conversion, with the optimal performance achieved at 380°C and LHSV of 0.5 h™,
Notably, the ethylene product exhibited an average purity above 80% throughout the
100-hour testing period, confirming the potential of SUZ-4 as a promising catalyst for
renewable ethylene production. Furthermore, kinetic modelling confirmed first-order
reaction kinetics, while Arrhenius analysis revealed activation energies for ethanol
dehydration and ethylene formation that are in good agreement with values reported
in previous studies. This supports the reliability of the kinetic constants used for
prediction. Moreover, molecular modelling of the ethanol dehydration process under
a homogenous reaction pathway was conducted using the TURBOMOLE program based

on density functional theory (DFT) at the B3LYP/aug-cc-pVTZ level. This modelling



identified the most stable and relevant molecular structures of reactants and products
and elucidated the reaction mechanisms for both the direct ethanol to ethylene
pathway and a secondary route involving diethyl ether as an intermediate. These
findings offer valuable insights into reducing the environmental impact of ethylene
production and support the transition to more sustainable chemical processes. The
results obtained in this work may also be used in the desien and development of

ethanol dehydration processes for ethylene production in the future.
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