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Abstract:
Amorphous silica-aluminas are used as cracking catalysts in oil production. Many properties of
silica-alumina materials affect the catalyst surface acidity, the types of active sites, the interfunction of
acid sites, and the catalytic activity. Studying these properties will improve the fundamental
development of amorphous acid catalysts. It will also be of interest to the bifunctional catalyst area.

The object of this study is to find relationships between catalytic cracking activity and alumina contents
of catalysts, the correlation between cracking activity and different types of acid sites (Lewis acid site
or Bronsted acid site), and the comparison of cracking activity and isomerization activity.

P-cymene was employed as a reactant to determine the extension of cracking reaction and catalytic
activity over seven silica-aluminas with different alumina contents. Cracking activities measured at
different temperatures gave the activation energy information and those measured at the same
temperatures provided activity relations to acidity and alumina contents in the test catalysts.

P-cymene cracking reaction shows the maximum silica-alumina catalytic activity at about 25% alumina
content. Cracking activity is found to be dominated mainly by Bronsted acid sites and by total acidity
for low alumina-content catalysts. The similar activation, energies and rate constants for p-cymene
cracking and o-xylene isomerization indicate that the two reactions are affected by the same kind of
active sites and have reasonably similar reaction mechanisms. Bronsted acid sites definitely provide
activity for both cracking and isomerization reactions. A mechanism for p-cymene cracking over
silica-alumina catalysts is suggested. 
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