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PONGTANAWAT KHEMTHONG : PREPARATION, CHARACTERIZATION
AND CATALYTIC TESTING OF CATALYSTS CONTAINING PLATINUM
AND COBALT ON FAUIJASITE ZEOLITES. THESIS ADVISOR : ASSOC.

PROF. JATUPORN WITTAYAKUN, Ph.D. 171 PP.
ZEOLITES/CATALYSTS/ HYDROGENOLYSIS/ISOMERIZATION

Amorphous silica powder with 98% purity was extracted from rice husk,
kY :
converted to a sodium silicate solution, and used as a silica source for the synthesis of

sodium-potassium low silica type X (NaK-LSX) and sodium Linde type Y (Nay).
The syntheses were successful as confirmed by XRD. The structure of NaK-LSX did
not change after ion-exchange to ammonium form but collapsed after subsequent
calcination. The zeolite NaY in pure phase was obtained from two-step synthetic
route in which aged for 24 h at room temperature and crystallized for 24 h at 90°C.
The structure of NaY was retained after the ion-exchange and calcination. The NaY
was used as a catalyst support for cobalt and platinum in the form of monometallic
and bimetallic.

Reducibility of monometallic cobalt on zeolite Y in sodium and proton forms
{Co/NaY and Co/HY respectively) was studied by XAS before testing on butane
hydrogenolysis. The physicochemical properties of cobalt strongly depend on the
form of support. After reduction in Hy at 400°C for 3 h, the Co in Co/NaY was
partially reduced to metallic Co while Co in Co/HY was not changed after reduction

with similar conditions indicating that the cobalt oxides on HY are difficult to reduce.

The active form of Co catalysts for butane hydrogenolysis is metallic cobalt.



v

The enhancement of platinum (Pt) on Co supported on zeolite NaY as a second
metal with fixed Pt loading at 1 wt% for butane hydrogenolysis was also studied. The
catalyst with Co loading of 1 wt% was difficult to reduce to active form at 400°C in
H, for 3 h. The bimetallic catalyst with Co loadings of 6 wt% and 10 wt% were
almost fully reduced indicating that the addition of Pt assisted Co reduction. The
catalytic activities of the bimetallic catalysts were higher than monometallic catalysts.
After 30 minutes, the conversion on Co/NaY was 40% with methane as a product
while the conve($ions on the bimetallic catalysts were almost 100%. The products on
the bimetallic catélysts after 30 minutes were 1ﬁethane and ethane while propane was
observed after 60 minutes. Thus, the presence of Pt enhanced reducibility and
performance of butane hydrogenolysis on Co/NaY¥.

Isomerization of #-hexane on Pt/HY and a mixture between Pt/NaY and Pt/ITY
(weight ratio 1:3) was studied. At 300°C the selectivity were similar on both catalysts,
with the methylpentanes (MP) and dimethylbutane (DMB) as main and primary
isomerization products whose distribution included 2-MP, 3-MP, 2,2-DMB and 2,3-
DMB. At 450°C, the 1Pt/HY gave higher cracking products including ethgne, propane
and butane. The isomerization products were similar to those at 300°C but with higher
yields. The mixture Pt/NaY: Pt/HY gave a higher selectivity for n-hexane
isomerization at high temperature than Pt/HY indicating that an addition of NaY is

necessary for isomerization.
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