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ABSTRACT
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Catalysts for Catalytic Combustion of Waste Flue Gas from
Pyrolysis Process Using a Multi-Flow Reactor

11
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Palladium (Pd) containing catalysts are generally accepted as the most
active catalysts commercially available for the oxidation of unsaturated and
saturated hydrocarbons with less than five carbon atoms, particularly for methane.
Pd/ALO; is known as an active catalyst for performing the complete oxidation of
hydrocarbons. In this work, the addition of promoters, such as Zr, Ti, and Sn to
Pd supported or: y-Al,O3 in mono-, bi-, and tri-elemental systems, was studied for
the activity on methane combustion. The combustion activity was investigated
using a multi-flow reactor equipped with gas chromatograph (GC) based on the
concept of high throughput screenings. It was found that the catalyst containing
4%Pd, 0.4%Sn, and 0.6%Zr supported on y-Al,Os gave the highest methane
conversion, and the conversion tended to increase with increasing temperature but
decrease with increasing time-on-stream. For the library of catalysts supported on
¥-Al,O3; mixed with 5% ITQ-21, the highest methane conversion was obtained
from the one loaded with 4%Pd, 0.6%Sn and 9.4%Zr catalyst. All in all, it was
observed that the addition of ITQ-21 into y-Al,O; as the mixed support can
improve the catalyst stability outweighted with the reduction of catalyst activity

due to the formation of Pd-ITQ mixed oxide.
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