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Ea, 

-1 
26.6899 0.3031 26.0418 27.4542 26.6933 0.1038 -0.1591

-1 0.7942 0.1397 0.4789 1.1334 0.7888 0.1072 -0.1071
 

Ea, 
-1 

30.5603 2.4133 24.4084 36.9186 30.6870 0.1544 -0.1088

ln A, -1 -0.9758 1.0316 -3.6315 1.7180 -0.9024 0.1664 -0.0718
D3 

Ea, 
-1 

43.2458 0.9095 41.4498 45.5230 43.1843 0.2956 -0.1832

-1 13.8732 0.4192 13.0674 14.9400 13.8357 0.3361 -0.1180
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G.M.Zhumanazarova, S.D.Makasheva, A.B.Sovetbekova, A.Zh.Kan, A.Zh. Sarsenbekova 

 
Kinetics and Modeling of Thermal Decomposition: ABS Method and  

Polynomial Approximation 
 

This study presents a kinetic analysis of the thermal decomposition of a polymeric material using 
numerical simulation and the Coats-Redfern method. The focus is on the three-dimensional 
diffusion model (D3), which reflects the diffusion-limited reaction mechanism within a 
volumetric structure. To evaluate the statistical stability of the kinetic parameters, the Monte Carlo 
method was applied with 100 iterations involving random variation of the conversion degree . 
The approximation results demonstrated good agreement with experimental data, confirming the 
reliability of the model. The findings support the applicability of the D3 model for describing the 
thermal stability of the studied copolymer. 
 
Keywords: thermal decomposition, kinetic analysis, Coats Redfern method, D3 diffusion model, 
Monte Carlo method, conversion degree, numerical simulation, copolymer, hydrogel, 
thermodestruction. 
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