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Abstract

The effect of framework topology of zeolites FAU and EMT on pyrolysis of high density
polyethylene (HDPE) was studied from degradation patterns and degraded products using
thermogravimetry (TGA) and gas chromatography (GC) techniques.

- In this study, zeolite FAU and zeolite EMT were synthesized and modified to possess
acidity and bifunctionality by loading platinum (Pt) into the pores of zeolites. It is shown by
thermogravimetry that charge balancing cation remarkably affect the degradation activity of the
catalysts. When the charge balancing cation is Na' , Na-FAU and Na-EMT, do not exhibit the
catalytic activity. In contrast, H-FAU and H-EMT which contain proton as charge balancing
cation, possess high activity in degradation of HDPE. The fact that zeolite EMT contains 2 cages,
namely Hypercage and Hypocage which are respectively larger and smaller than the Supgrcage in
zeolite FAU, catalysis by zeolite FAU gives relatively lower percent weight loss and higher coke
formation, as compared to that of zeolite EMT. Using the bifunctional -catalysts, hydrogen
addition facilitates an increase in catalytic cracking temperature of the reaction under hydrogen, as
compare to that takes place under nitrogen. However, a reduced thermal cracking temperature is
observed in the reaction under hydrogen and this trend can be found in both reactions using
zeolite EMT and zeolite FAU as catalysts. Hypocage in H-EMT plays a significant role in -
products selectivity. It is shown by gas chromatography that catalysis using H-FAT. gives wide
range of C,-C; hydrocarbons and C, hydrocarbon is tﬁe major product. On the other hand, the
products obtained from the reaction using H-EMT are C, and C; hydrocarbons, from which C,

hydrocarbon is the main component.
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