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ABSTRACT 193644

This research investigated the ethylene synthesis via ethanol dehydration over metal
phosphate catalysts. The reaction was performed in a packed-bed reactor at atmospheric pressure
and temperatures of 300, 350, 400 and 450 °C. Cobalt (II) phosphate, iron (II) phosphate,
nickel (II) phosphate, zinc (II) phosphate, aluminium (III) phosphate, chromium (III) phosphate
and iron (III) phosphate catalysts were used in this study. Ethylene, diethyl ether and
acetaldehyde were obtained. Nickel (II) phosphate catalyst showed the highest ethylene
selectivity of 98% at 450 °C and ethanol conversion about 87%. Diethyl ether was by-product
with low selectivity not more than 40% at 300 — 450 °C. Zinc (II) phosphate catalyzed the
dehydrogenation of ethanol producing acetaldehyde as a main product. The surface area and
ammonia adsorption of the catalysts were found to be good parameters to describe ethanol
conversion and ethylene selectivity. In additional, the efficiency of nickel (II) phosphate catalyst
has been proved by the contact time and stability test. It has been found that the ethanol
conversion over nickel (II) phosphate depends on the increase of contact time. Nickel (II)

phosphate catalyst was stable more than 1,500 minutes at 350 °C.





