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ABSTRACT

4271025063 : PETROCHEMICAL TECHNOLOGY PROGRAM
Titipong Issariyakul : n-Butane Hydrogenolysis on Pt/KL-Zeolite
Catalysts.
Thesis Advisors: Prof. Daniel E. Resasco
and Mr. Piya Ouraipryvan, 61 pp ISBN 974-13-0686-5.
Keywords: Hydrogenolysis/(Pt/KL) Catalysts/n-Butane

In order to explore the function of Pt/KL-Zeolite catalysts, the
hydrogenolysis of n-butane was studied on a series of Pt/KL-Zeolite catalysts
in comparison with Pt/Si02in a Pyrex glass tube reactor at a total pressure of
5 psig and temperatures ranging from 250-400 ¢. Three rare earth promoters,
Ce, Er, and Yb were added to the Pt/KL catalysts to study their effects. All
catalysts were prepared by two different methods, Incipient Wetness
Impregnation (IWI) and Vapor Phase Impregnation (VPI). The proposed
reaction mechanism involves the reversible dissociative chemisorption of
n-putane and hydrogenolysis products, and the irreversible splitting of the
C-C bonds of the adsorbed species. Activation energy can be determined from
the kinetics study which was carried out at 350, 375, and 400 ¢, and examined
in two systems: (i) 3 and 4.5 cm3min of n-butane flow rate in 30 cm3Imin
fixed system of hydrogen and (i) 175 and 30 cm3min of hydrogen flow rate
in 3 cmImin fixed system of n-butane. Both systems were balanced by helium
so that the total flow rates were fixed. Promoters can increase the probability
of the central C-C bond breaking of n-butane molecules. A difference in
activation energy indicated different reaction paths and/or differences in the
chemical state of the metal. Some results in this study reinforce the previously
proposed 2,3-diadsorption mechanism of n-butane hydrogenolysis.  Deep
hydrogenolysis, the further cracking of ¢ 3 species to methane and ethane as



gaseous products, occurred only under high temperature (400 C). Pt/Si02was
the most active catalyst for isomerization of n-butane. Due to the large
platinum clusters located outside the channels of KL zeolite caused by IWI
method, Pt/KL prepared by this method showed higher isobutane selectivity
than that of Pt/KL prepared by VPI method.
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