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SITTICHAI KULAWONG : PROPANE HYDROGENOLYSIS ON
BIMETALLIC CATALYSTS CONTAINING PLATINUM ON ZEOLITE
BETA SYNTHESIZED WITH RICE HUSK SILICA. THESIS ADVISOR :

ASSOC. PROF. JATUPORN WITTAYAKUN, Ph.D. 104 PP.

ZEOLITE BETA/HYDROGENOLYSIS/PROPANE/MONOMETALLIC/

BIMETALLIC

Silica from rice husk was used for the synthesis of zeolite beta (BEA) by
hydrothermal method. The BEA in proton form (HBEA) was employed as a support
for mono- and bimetallic catalysts containing Pt and Co. The Pt metal loading was
fixed at 1 wt% and that of Co was 5, 10 and 15 wt%. The HBEA and HBEA-
supported catalysts were characterized by X-ray diffraction (XRD), Fourier-
transformed infrared spectroscopy (FTIR), nitrogen adsorption, transmission electron
microscopy (TEM), and X-ray absorption. Results from XRD and FTIR indicated
that the structure of HBEA did not change after impregnated with metal. However,
with the increase of metal loading the HBEA crystallinity, surface area and pore
volume decreased. Platinum nanocrystals (about 20 nm width) were observed in
1Pt/HBEA and in some bimetallic catalysts while cobalt seemed to form amorphous
particles. The cobalt in the catalysts was in the form of Co®* and it was surrounded
by oxygen.

The HBEA-supported catalysts were tested for propane hydrogenolysis. The

Pt/HBEA gave low propane conversion at 200 and 250°C (6.97 and 21.14%,

respectively) and nearly complete conversion at 300, 350 and 400°C (98 - 99%). The



v

products from the reaction at 200 - 300°C were both methane and ethane while at 350
and 400°C was mainly methane. The propane conversion in Co/HBEA was not
observed at 200 and 250°C and then increased with temperature. The maximum
conversion at 400°C in all catalysts and the product was mainly methane. However,
faster deactivation was observed with higher Co loading.

To confirm the improvement of bimetallic catalyst preparation, the
performance of bimetallic 5Co-1Pt/HBEA catalyst was compared with a physically
mixed catalyst 1Pt/HBEA and 5Co/HBEA. It was satisfactory that the previous
catalyst had higher propane conversion and higher tolerance to deactivation. Further
investigation over bimetallic catalysts showed that the propane conversion increased
with the temperature and the maximum conversion at 300 and 325°C, lower than that
in the monometallic cobalt catalysts. The selectivity did not depend on the amount of
cobalt. However, the deactivation at high temperature increased with the amount of
cobalt. The major cause of catalyst deactivation was coking which could be removed

by combustion with oxygen. The best catalyst in this research was 5Co-1Pt/HBEA.
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