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Abstract—Chromium oxide/zirconia catalysts were prepared by dry impregnation of powdered Zr(OH),
with aqueous solution of (NH,),CrO; followed by calcining in air. The catalytic properties of prepared catalysts
were investigated by reacting n-hexane as test material over catalysts. As a consequence it was found that
Cr%* species(as chromate) existing on the surface of catalyst was responsible for the formation of strong
acid site and the cracking catalytic activity of n-hexane. However, the Cr* species was reduced to Cr’*
species during the catalytic reaction of n-hexane and the reduced Cr®* species was active for the benzene
formation due to the dehydrocyclization of n-hexane. The reduced Cr’* species was reoxidized by treatment
with O, and consequently the reoxidized catalyst exhibited catalytic activity for the cracking reaction of n-

hexane.
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Fig. 1. Variations of mole% of products and reactant after
the reaction of n-hexane over 3-CrQ./Zr0,-600
with pulse number.
O: benzene, @: cracking product, ®: n-hexane.
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Fig. 2. Catalytic activity of 1-CrO,/Zr0,-600 for n-hexane
dehydrocyclization reaction as a function of reac-
tion temperature.
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Fig. 3. Catalytic activity for n-hexane dehydrocyclization
reaction as function of chromium content.

O: CrO,/Zr0»,-600, @: Cr0./Zr0,-700.
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Fig. 4. Catalytic activity of CrQO,/Zr0,-600 per surface
area for n-hexane dehydrocyclization reaction as
a function of chromium content.
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Fig. 5. Variation of surface area of CrO./ZrO,-600 with
chromium content.
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Fig. 6. Cyclic behavior of catalytic property of 1-CrO,/
Zr0,-600 for n-hexane cracking reaction, where
arrow( 1 ) indicates the interval of 20 m/ O; injec-
tion and black circle(®) indicates catalytic activity
after reduction with 20 m/ H, at 550°C.
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Fig. 7. Cyclic behavior of catalytic property of 1-CrO./
Zr0+-600 for n-hexane dehydrocyclization reac-
tion, where arrow( T ) indicates the interval of 20
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