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ABSTRACT

This research was a study of kinetics of thermal and catalytic degradation under pyrolysis
atmosphere of both single plastics, of which were polypropylene (PP), low density polyethylene
(LDPE), high density polyethylene (HDPE) and polystyrene (PS), and mixed plastics at different
mixture compositions, of which were a mixture between PP and LDPE and the mixture between PP
and HDPE using thermogravimetric analysis operated non-isothermally at 4 different heating rates
and using a commercial zeolite Y as a catalyst. In addition, Vyazovkin model-free kinetics method
was used for kinetic data analysis and the resulted data from the use of different temperature
integral approximation approaches which were a method of Coats and Redfern, a method of
Gorbachev, a method of Agrawal and Sivasubramanian and a method of Cai and co-workers was
also compared. From the studies, it was found that for both the thermal and the catalytic
degradation, from thermogravimetric curves, the degradation temperature ranges were shifted
toward a higher temperature with increasing heating rate for both the single and mixed plastics. For
the single plastics, the degradation temperature range of HDPE was the highest followed by that of
LDPE, PP and PS, respectively. For the mixed plastics, the degradation temperature range was
decreased with increasing %PP. Considering activation energy; it was found that the activation
energy increased with the conversion for single plastics. In addition, the activation energy of HDPE
was the highest followed by that of LDPE, PP and PS, respectively. For the mixed plastics, the
activation energy increased slightly with conversion for the mixture between PP and LDPE but, for

the mixture between PP and HDPE, the activation energy increased significantly with conversion.

)



For the effect of the mixture composition, it was found that the activation energy was decreased
with increasing %PP. Besides, the activation energy, interpreted using 4 different temperature
integral approximation methods, was found to be the same for all cases. Finally, the degradation
temperature range and the activation energy of the catalytic degradation were lower for the thermal

degradation for all cases.



