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This research investigated the synthesis of ethyl tert-butyl ether (ETBE) from the

liquid phase reaction between ethanol (EtOH) and tert-butyl alcohol (TBA) in reactive
distillation. Performances of [3-zeolite and commercially available Amberlyst-15 were
compared by performing the reaction in a semi-batch reactor. Synthesized [B-zeolite was
confirmed by an XRD measurement and its composition was analyzed by an XRF
measurement. It was found that even though the catalytic activity of 3-zeolite was lower

than that of Amberlyst-15, the selectivity of ETBE was much higher than Amberlyst-15,

resulting in almost the same level of ETBE yield. The dehydration of TBA to isobutene (IB)
was the major side reaction. In, the kinetic study of the reaction catalyzed by [(3-zeolite
supported on monolith in the semi-batch reactor, the effect of external mass transfer was
Investigated by varying stirring speeds. The activity-based rate expressions were developed
taking into account of water inhibition. Three temperature levels of 323, 333 and 343 K
were performed in the study to obtain the parameters in the Arrhenius's equation and the
Van't Hoff equation. The reactive distillation was employed to continuously synthesize
ETBE from TBA and bioethanol using [-zeolite as the catalyst. Results at the standard
operating condition indicated that ETBE at 57 mol% could be obtained in the top product
while almost pure water in the residue. Other operating parameters such as heat duty, feed
flowrate, reflux ratio and feed molar flow rate of water were iInvestigated to find effects on

the reactive distillation performance.
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