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Silica with 98% burity was prepared from rice husk by acid leaching and used as a
silica source for the syntheses of zeolite beta (BEA) under hydrothermal conditions with gel
Si/Al ratios from 8 to 200. Samples with gel SI/Al ratios of 8 — 20 contained only the pure
phase of BEA and the highest relative crystallinity was observed in the BEA a with gel SV/Al
ratio of 13. The BEA particles were sphere shaped with the average particle size of 1.5 pm
and a surface area of 670 mza’g. The samples with gel Si/Al ratios ranging from 50 to 200
showed mixed phases of BEA and ZSM-12 (MTW), and the latter phase was more dominant
as the Si/Al ratio increased. The BEA with the highest crystallinity from the synthesis gel
Si/Al of 13 in proton form (HBEA) was used as a support for Pt and Pd catalysts which were
tested for toluene hydrogenation in a fix-bed flow reactor. The catalyst with 3 % wt loading
of each metal was prepared by co-impregnation on HBEA and denoted as 3Pt3Pd/HBEA.
The XRD patterns of HBEA did not change after catalyst preparation and ammonia
temperature-programmed desorption indicated that the metal occupied strong acidic sites of
the zeolite. By comparing to monometallic 3Pt/HBEA, the 3Pt3Pd/HBEA had smaller Pt
particle size, calculated from Scherrer formula indicating a better dispersion on the support.
The catalytic performance of the bimetallic catalyst at various temperatures indicated that
the presence of Pd enhanced toluene hydrogenation of Pt catalyst at high temperature. The
most suitable temperature for toluene hydrogenation on 3Pt3Pd/HBEA was 150°C where a
complete toluene conversion was obtained with methylcyclohexane as the only product. The
performancé of the bimetallic catalyst was stable during the 5-hour test.

Another part of this research was to prepare and characterize monometallic platinum
and bimetallic platinum-cobalt catalysts on zeolite beta. The Co loading was 5, 10 and 15 %
wt and the Pt loading was 1 % wt. All samples were active for propane hydrogenolysis. The
addition of platinum improved the catalytic performance of cobalt. The most effective
catalyst was 5Co-1Pt/HBEA which gave the highest conversion with only methane as a

product without deactivation throughout the study.





