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This research studied the possibility of synthesis of dimethyl ether (DME) from
methanol by dehydration reaction over Y-ALO, catalyst in fixed-bed reactor. The DME product
can be used as diesel fuel. The effects of temperature, methanol concentration feed, particle
size of catalyst and catalyst loading on methanol conversion end rate of reaction were
investigated. From the result, it was found that the increasing of temperature and methanol
concentration feed enhanced methanol conversion. The conversinn depended on temperature
more than methanol concentration feed. The particle size of catalyst between 0.15-0.25 1nm
achieve higher methanol conversion than 2 mm. At ontimum condition [ T= 330 °C, methanol
feed rate = 0.0315 mol/min and catalyst loading (0.15-0.25 mm) 1 g ], the result was found
methanol conversion of 88.13% ( DME composition = 44.07% and methanol composition =
11.87% ).

From the result of kinetic study, the activation energy (Ea) of reaction with
catalyst size of 2 mm was 20.09 kcal/mol and with catalyst size of 0.15-0.25 mm was 18.72
kcal/mol.

From the criteria of Weisz-Prater, it was found that internal diffusion had no
effect on rate of reaction. This indicated that the chemical reaction was the controlling step of

the reaction.





