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Abstract 14 

Possibility of replicating polymer decomposition by a single global reaction greatly simplifies 15 
pyrolysis modeling. Apparent kinetic parameters are normally derived from the microscale 16 
experiments with linear heating program, and the n-th order reaction is routinely assumed 17 
thereby strongly affecting the numerical values of the kinetic parameters. In this work, we 18 
demonstrate inconsistency of the n-th order reaction assumption and reveal the autocatalytic 19 
behavior in thermal degradation of polyethylene, polystyrene and polycarbonate. The 20 
autocatalysis manifests itself in non-monotonicity of the conversion function, which markedly 21 
increases in a wide range of conversions. Although the iso-conversional approach makes it 22 
possible to explicitly recover the conversion function from the measurements, this option has not 23 
been used in most of the previous studies. Meanwhile, proper approximation of the 24 
experimentally derived conversion function results in excellent replication of the measured 25 
reaction rates, with the same kinetic parameters, in a range of the heating rates. Thus developed 26 
thermal decomposition kinetic models are provided in this paper for three kinds of polyethylene 27 
(LDPE, HDPE, and UHMWPE), seven kinds of polystyrene, polycarbonate, and two kinds of 28 
polymethylmethacrylate with different molecular weights. Although the pyrolysis of the 29 
polymers with different molecular weights proceeds differently, no systematic correlation of the 30 
pyrolysis characteristics (conversion-averaged apparent activation energy, heat of combustion, 31 
peak reaction rates and temperatures etc.) with the molecular weight has been observed for 32 
polystyrene. Peak reaction rates and temperatures varied in opposite directions for polyethylene 33 
and polymethylmethacrylate. 34 
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1. Introduction 40 

Thermal decomposition is the inherent and triggering stage of polymer combustion being either 41 
controlled in waste utilization and solid fuel propulsion or uncontrolled in fires. Practical 42 
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