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Thermal Decomposition Kinetic Model of Phenolic Resin
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Abstract: A method used for the study of thermal decomposition kinetics by peak analysis was developed. This
method needs only a few eigenvalues of the thermogravimetric mass loss curves for the determination of Kinetic
parameters. A peak separation was performed to separate the thermal decomposition of phenolic resin into three stages
according to the characteristic of the experimental differential mass loss curve. Kinetic parameters for each stage were
determined using peak analysis method. A decomposition kinetic model, which was shown to accurately describe the
decomposition process of phenolic resin, was obtained by the combination of these three stages.
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Fig.1 Sketch of typical thermal reaction curve
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Fig.2 TG/DTG curves of the thermal decomposition
of phenolic resin obtained at 20 K-min™'

Fig.3 Peak separation of the differential mass loss
curves of phenolic resin obtained at 20 K-min™!
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Fig.4 Comparison of the experimental curve of
thermal decomposition of phenolic resin with the
simulated curve with Jander equation at 20 K-min™
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Table 1 Eigenvalues of each separated peak in Fig.3
Peak  T/K  ATK (do/dT)/K a, a;
1 75499  95.16 0.00498 0.50 0.883
2 848.14 51.18 0.00918 0.51 0.883
3 967.18 72.50 0.00653 0.50 0.882
2

Table 2 Kinetic parameters of each thermal
decomposition stage of phenolic resin obtained
by peak analysis method

Reaction
E/(k} mol) Als*t n
stage
1 64.66 1.28x10? 1.37
2 148.24 1.05x107 1.35
3 139.15 1.85%10° 1.37
, 0.46
0.33 0.21.
0=0.460,+0.330,+0.210; (16)
(13)- (16)
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Fig.5 Comparison of the experimental curves of
thermal decomposition of phenolic resin with the
simulated curves by peak analysis method
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