
INTRODUCTION

• To study the pyrolysis behaviour of Polyethylene
Terephthalate (PET) and Polyamide 6 (PA6) in
different mixture ratios

• To evaluate the kinetic and statistical parameters
and model the PET-PA6 mass loss behaviour using
artificial neural network (ANN)

• To test the efficacy of ANN model on new dataset
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• The TGA results confirm that there are significant

interactions among PET and PA6 mixtures.

• The kinetic study was carried out using isoconversional

methods such as Kissinger-Akahira-Sunose (KAS) and Flynn-

Wall-Ozawa (FWO), and a multi-Gaussian distributed

activation energy model (DAEM).

• The average activation energy (Ea) obtained by KAS and FWO

methods was in the range of 168-194 kJ mol-1, which is in

good agreement with the value obtained by the DAEM model.

• The mass loss profiles of PET-PA6 mixtures were modelled

using Artificial Neural Network (ANN).

• The model ANN511 predicted the experimental mass loss

behaviour reasonably well for both test data and new data at

interpolated conditions of PET:PA6 in different ratios with

root mean square error (RMSE) less than 3%.
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MODELING THE PYROLYSIS BEHAVIOUR OF PLASTIC MIXTURES USING ARTIFICAL 
NEURAL NETWORK

• 407 MMT plastics produced globally

• ~75% plastic ends up as waste

• 8 MMT plastic accumulate in ocean

• Packaging market size is $348 billion

in 2020 and 4.2% CAGR from 2021-2028
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Best Validation Performance is 0.00029021 at epoch 73
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ANN topology for PET-PA6 mixtures

Flowchart for algorithm of  ANN modeling
Samples: PET: PA6 in 1:0, 0:1, 1:1, 1:3, 3:1

TGA Experimental Conditions:

• Heating rate = 10 K/min; Sample mass = 7 mg

• Nitrogen ambience (100 mL/min); T = 25-700 oC

Experimental versus predicted TG curves on testing 
data at 10 oC/min using ANN511 for PET:PA6 

mixtures (a) 1:0, (b) 0:1, (c) 1:1, (d) 3:1, and (e) 1:3.

Performance plot of  ANN511 model. The training, validation 
and testing plots overlap with each other.

Experimental TG data for PET:PA6 (a) 1:0, 
(b) 0:1, (c) 1:1, (d) 3:1, (e) 1:3.

Experimental and simulated DTG profile 
for PET:PA (3:1) at 10 oC min-1. 
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