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 Pallab Das and Pankaj Tiwari, ‘Thermal degradation kinetics of plastics and model 

selection’, Thermochimica Acta, Vol. 654, pp. 191-202 (2017). IF = 2.251 

 Pallab Das and Pankaj Tiwari, ‘Thermal degradation study of polyethylene 

terephthalate from waste soft drink bottles, under inert and oxidative environments’, 

Thermochimica Acta, pp. 178340. IF = 2.251
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M
a
te

ri
a
l 

Final temperature (T∞) 

°C 

Isothermal holding 

time (th) 

min 

Initial weight 

(Wo) 

mg 

Residual weight 

(W∞) 

mg 

Range of activation 

energy (kJ/mol) 

L
D

P
E

 350 

600 

10.19 7.44 

81.6 – 176.7 

(α = 0.05 – 0.85) 

375 10.68 1.16 

400 9.04 0 

425 11.68 0 

H
D

P
E

 350 

600 

9.13 6.05 

66.4 – 195.4 

(α = 0.05 – 0.85) 

375 12.58 0.08 

400 10.03 0 

425 10.8 0 

P
P

 

300 

600 

11.89 7.09 

58.4 – 109 

(α = 0.05 – 0.95) 

325 9.36 0.12 

350 11.89 0.078 

375 11.35 0.036 

400 10.44 0.04 

P
L

A
 

250 

600 

10.86 6.39 

101.6  - 132.78 

(α = 0.05 – 0.85) 

275 10.34 0.32 

300 8.85 0.17 

325 12.6 0.09 

P
E

T
-S

D
B

 325 

480 

13.88 8.65 

97.7 – 185.4 

(α = 0.05 – 0.65) 

350 11.42 3.45 

375 11.52 2.03 

400 12.65 1.43 
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Material Process Yield (% wt) Liquid product quality Reference 

  Liquid Gas Residue   

LDPE Fluidized bed reactor (T = 500 °C, 3 g/batch, t = 15 s) 89.2 10.8 0 Wax 49%; Oil 51% Williams and Williams [53] 

LDPE Fixed bed reactor(T = 700 °C, β = 25 °C/min) 84.3 15.1 0 Wax Williams and Williams [95] 

LDPE Spouted bed reactor (T = 450 °C) 80 20 0 Wax Aguado, et al. [156] 

HDPE Microwave induced pyrolysis (T = 500 °C) 81 19.0 0 Oil/wax (C3-C56) Ludlow-Palafox and Chase [157] 

HDPE Steam Fluidized bed reactor (T = 600 °C, 3.4 Kg, t = 3 hour) 41 31 28 87% aliphatic Kaminsky, et al. [19] 

HDPE Batch autoclave reactor (T = 500 °C, P = 19.2 MPa, t = 1 hour) 93 7 0 Unknown Williams and Slaney [158] 

HDPE (Waste) Batch reactor (T = 440 °C, t = 2 hours) 74 9 17 Crude Sharma, et al. [96] 

HDPE Two stage free fall reactor (T = 500 °C, 0.14 g/min, t = 20 min) 97.4 1.8 0.8 Oil/wax; 97.36 % C5-C60, <0.05% 

Aromatic 

Mastral, et al. [159] 

HDPE Fixed bed reactor (T = 700 °C, β = 25 °C/min) 79.7 18.0 0 Wax Williams and Williams [95] 

HDPE Spouted bed reactor (T = 450 °C) 80 20 0 Wax Aguado, et al. [160] 

PP Batch autoclave reactor (T = 500 °C, P = 19.2 MPa, t = 1 hour) 95 5 0 Unknown Williams and Slaney [158] 

PP Fixed bed reactor (T = 700 °C, β = 25 °C/min) 84.4 15.3 0.2 Wax Williams and Williams [95] 

PP Spouted bed reactor (T = 450 °C) 92 8 0 Wax Aguado, et al. [160] 

PP Batch reactor (T = 740 °C β = 10 °C/min) 48.8 49.6 1.6 >40% olefins Demirbas [31] 

Real waste (PE, PP, PS, PET, PVC) Batch reactor (T = 500 °C, β = 20  °C/min, t = 30 min) 40.9 25.6 33.5 93.4 % Aromatics  Adrados, et al. [20] 

Simulated waste (PE, PP, PS, PET, PVC) Batch reactor (T = 500 °C, β = 20  °C/min, t = 30 min) 65.2 34.0 0.8 73.9 % Aromatics Adrados, et al. [20] 

MIX (American plastic council) Tubing bomb micro reactor (T = 445 °C, P = 800 psig, t = 60 min) ~85 ~10 ~5 Crude :55% Heavy HC (275 °C-FBP)  Shah, et al. [102] 

T = pyrolysis temperature; P = reactor pressure; t = residence time or reaction time and β = heating rate 
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Wave number (cm-1)  bond Gruoup  

3333-3267 strong C-H stretching Alkyne  

3100-3000 medium C-H stretching Alkene  

3000-2840 medium C-H stretching Alkane  

2830-2695 medium C-H stretching Aldehyde doublet 

2000-1650 weak C-H bending aromatic compound overtone 

1678-1668 weak C=C stretching Alkene disubstituted 

(trans) 
1675-1665 weak C=C stretching Alkene trisubstituted 

1675-1665 weak C=C stretching Alkene tetrasubstituted 

1662-1626 medium C=C stretching Alkene disubstituted (cis) 

658-1648 medium C=C stretching Alkene vinylidene 

1650-1600 medium C=C stretching conjugated alken  

1650-1566 medium C=C stretching cyclic alkene  

1648-1638 strong C=C stretching Alkene monosubstituted 

1620-1610 strong C=C stretching α,β-unsaturated ketone  

1465 medium C-H bending Alkane methylene group 

1450 

1375 
medium C-H bending Alkane methyl group 

1390-1380 medium C-H bending Aldehyde  

1385-1380 

1370-1365 

medium C-H bending Alkane gem dimethyl 

880 ± 20 

810 ± 20 
strong C-H bending 1,2,4-trisubstituted  

880 ± 20 

780 ± 20 

(700 ± 20) 

strong C-H bending 1,3-disubstituted  

810 ± 20 strong C-H bending 1,4-disubstituted or 1,2,3,4-tetrasubstituted  

780 ± 20 and (700 ± 20) strong C-H bending 1,2,3-trisubstituted  
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