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Development of a catalytic reaction process for low-temperature synthesis of
valuable chemicals from difficult-reactivity lower alkanes.

Tago, Teruoki
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Propylene and other lower olefins are important raw materials for chemical
products. In industrial processes, naphtha is thermally decomposed under steam at temperatures of
800 ° C or higher, but this method is energy-intensive. In this study, we developed a
zeolite-encapsulated catalyst consisting of noble metal particles, enabling low-temperature
catalytic cracking of naphtha. This catalyst allows simultaneous dehydrogenation on the noble metal
and cracking reactions on the acid sites within the same catalyst. We used n-hexane and n-pentane as

model reactants to investigate the effects of supported metal species, metal loading, solid acid
amount, and reaction conditions on product yield. Dehydrogenation on the metal was identified as the
rate-limiting step in this reaction. Remarkably, we achieved yields of lower olefins exceeding 20
C-mol% under low-temperature conditions of 450 ° C.
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Development of zeolite-encapsulated Pt catalyst with excellent sintering resistance and molecular sieving ability
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