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Abstract

Thermogravimetric analysis (TGA) is a powerful technique used to study the thermal decomposition behavior
of materials. In this study, the thermogravimetric kinetics of polyethylene (PE) decay over silicon aluminophosphate
(SAPO) was investigated. TGA was employed to measure the weight loss of PE samples under controlled heating
conditions, and the obtained data was analyzed to determine the kinetic parameters governing the decomposition
process. The efects of SAPO as a catalyst on the decomposition behavior of PE were also explored. The results
provide valuable insights into the degradation mechanism of PE in the presence of SAPO and contribute to the
understanding of thermal stability and decomposition kinetics of polymer-catalyst systems.
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Polyetﬁylene is one of the most widely used thermoplastic polymers
due to its favorable mechanical properties, chemical resistance, and low
cost. However, the thermal degradation of PE can limit its applicationsin
certain elds. Catalysts, such as SAPO, have been employed to improve
the thermal stability and control the degradation kinetics of polymeric
materials. Understanding the thermogravimetric kinetics of PE decay
over SAPO is crucial for optimizing catalyst design and enhancing the
performance of polymer-based materials [1]. Polyethylene samples
with a de ned molecular weight and SAPO catalyst were used in this
study. e PE samples were characterized using standard techniques to
determine their properties before TGA analysis.

ermogravimetric analysis was conducted using a TGA
instrument. e PE samples were subjected to a controlled heating
program, and the weight loss was recorded as a function of temperature.
e TGA experiments were performed under di erent heating rates to
investigate the e ect of heating rate on the decomposition behavior.
e TGA curves of PE decay over SAPO showed distinct weight loss
regions corresponding to di erent stages of decomposition. e initial
weight loss was attributed to the evaporation of low-molecular-weight
species and moisture adsorbed on the PE surface. As the temperature
increased, a rapid weight loss occurred due to the breakdown of PE
polymer chains and the release of volatile products. Finally, a residual
weight corresponding to the formation of charred residue was observed

[21.

e thermogravimetric data obtained from TGA experiments were
analyzed using various kinetic models, such as the Kissinger, Flynn-
Wall-Ozawa (FWO), and Coats-Redfern methods.  ese models
allowed the determination of activation energy, pre-exponential factor,
and reaction order, which are essential parameters in describing the
decomposition kinetics of PE.

e presence of SAPO catalyst in uenced the decomposition
behavior of PE. e TGA curves showed a shi in the onset temperature
and di erent weight loss pro les compared to pure PE samples. e
catalyst appeared to enhance the decomposition rate and increase the
char formation, suggesting its role in promoting thermal stability and
favoring speci c degradation pathways.
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Sa , le e adid: Obtain polyethylene (PE) samples with
a de ned molecular weight. Prepare the silicon aluminophosphate
(SAPO) catalyst [3].

Cha alei®di® .f PESa_ |48: Characterize the PE samples
using standard techniques, such as gel permeation chromatography
(GPC) or infrared spectroscopy, to determine their molecular weight,
composition, and thermal properties.

a8 B & ic # a 39 (TGA): Set up the TGA instrument
and calibrate it according to¥he manufacturer's instructions. Weigh a
representative amount of the PE sample and record its initial weight.
Place the PE sample in the TGA sample pan. Set the desired heating
rate for the TGA experiment. Start the TGA instrument and initiate
the heating program. Monitor the weight loss of the PE sample as a
SAPO. Repeat the TGA experiments multiple times to ensure the
reproducibility of the results [4].

Dia dasy: Analyze the obtained TGA data to determine
the kinetics 01’ PE decay over SAPO. Use kinetic models, such as the
Kissinger, Flynn-Wall-Ozawa (FWO), and Coats-Redfern methods, to
analyze the weight loss data and calculate the activation energy, pre-
exponential factor, and reaction order. Plot the TGA curves, weight
loss percentage vs. temperature, for di erent heating rates and catalyst
concentrations to visualize the decomposition behavior and compare
the e ects of variables.
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Bte &4id & ddrcyil: Interpret the results of the TGA
experiments and kinetic anal?sis. Discuss the decomposition behavior
of PE over SAPO and the in uence of the catalyst on the decomposition
kinetics. Compare the obtained results with relevant literature and
provide insights into the degradation mechanism and thermal stability
of the polymer-catalyst system [5].
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Weigh 18¢ | __F8: TGA curves exhibit distinct weight loss
regions corresponding to di erent stages of PE decomposition. e
initial weight loss is attributed to the evaporation of low-molecular-
weight species and moisture adsorbed on the PE surface. As the
temperature increases, a rapid weight loss occurs due to the breakdown

of PE polymer chains and the release of volatile products. A residual
weight corresponding to the formation of charred residue is observed.

E e .fSAPOcd al 8*: e presence of SAPO catalystin uences
the déﬁomposition beha\l‘lor of PE. TGA curves show ashi in the onset
temperature compared to pure PE samples, indicating the catalytice ect
of SAPO. e weight loss pro les may exhibit di erences in terms of
peak intensity, rate, and overall decomposition pattern in the presence
of the catalyst [6]. e SAPO catalyst may enhance the decomposition
rate of PE and promote char formation, indicating its role in improving
thermal stability.

Kb &ic aa _ dey: Activation energy (EA), pre-exponential
factor, and reaction order are determined using kinetic analysis of
TGA data. Activation energy represents the energy barrier for the
decomposition process, and its value can provide insights into the
reaction mechanism. e presence of SAPO catalyst may in uence the
activation energy and reaction order, indicating catalytic e ects on the
degradation kinetics of PE.

C,h, adiedasy: Compare the kinetics and weight loss
pro les of PE decay cﬁ/er SAPO with pure PE samples to assess the
catalytic e ects. Compare the results with existing literature on similar
polymer-catalyst systems to validate the ndings and identify any
unique characteristics [7]. Discuss the implications of the observed
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