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ABSTRACT
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Crude natural gas dehydration is one of the most important processes
in petrochemical industry. In this thesis, a sol-gel alumina was used to remove
water from a simulated natural gas stream. Sol-gel alumina achieves its
puiposes via the hydrolysis of aluminum alkoxide at 85°c. The results showed
that the sol-gel alumina prepared by this technique was a microporous alumina
having a high surface area. In addition, calcination of this alumina at high
temperature yielded lower surface area.

Interestingly, this sol-gel alumina provided a high water adsorption
capacity and Jlow desorption temperature. It can Dbe postulated that
condensation of water, which requires less energy for desorption, must take
place in the adsorption step. Desorption of water molecules was easy at
100°¢c, indicating that bonding between alumina surface and water molecule
was not so strong. For the competitive adsorption between hydrocarbons and
water, it was found that the sol-gel alumina preferentially adsorbed water to
hydrocarbons. At the beginning of the adsoiption process, hydrocarbons were
adsorbed on the alumina surface, but were later desorbed by the replacement
of water molecules, which possess higher affinity to alumina than

hydrocarbons.
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