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Abstract - Kinetic tests on pyrolysis of polypropylene were carried out by thermo gravimetric technique heating the sample
at the rates of 0.5, 1.0, 20/min in a stirred batch reactor. The activation energy and the reaction order were determined at
conversions from 1 to 100%. The activation energies increased slowly from 208 kJ/mol to 288 kJ/mol and the reaction order
was 0.01. Polypropylene was thermally cracked in a semi-batch reactor at 42AD8G0 minutes. As the reaction temper-
ature increased, the yields of product oil increased. However, the selectivity of specific hydrocarbons was not observed.
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Fig. 1. Mechanism of depolymerization of polyethylene and polypropy-
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Fig. 2. Mechanism of Diels-Alder reaction.
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Table 1. Characteristics of polypropylene used in this study
o T, AC, Tn AH,,
v " [’Cl Pig-°Cl [C] Pg-°C]
PP 209,200 52,800 - - 165.91 107.29
@Daelim Poly Co., LTD[PP-137].

M

PMeasured by DSC[PERKIN-ELMER 7 Series Thermal Analysis System].
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Table 2. Elemental analysis of polypropylene

Element(wt%)
H/C ratio
C H N
Polypropylene 85.20 14.40 - 0.31 2.03
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Fig. 3. Schematic diagram of pyrolysis reactor for thermogravimetric
analysis.
1. Nitrogen bomb 9. Condenser
2. Flowmeter 10. Circulator
3. Ball valve 11. Solenoid valve
4. Heater 12. Cylinder
5. Pyrolysis reactor 13. Wet gas meter
6. Thermocouple 14. Reservoir
7. Stirrer 15. Balance
8. Temperature, pressure and 16. GC

rpm controller 17. Computer
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Fig. 4. Effect of different heating rates on the conversion for pyrolysis
rate of polypropylene.
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Fig. 5. Variation of the instantaneous reaction rate with temperature at
different heating rates for pyrolysis of polypropylene.
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Table 3. Kinetic parameters reported in literature for the pyrolysis ofpolypropylene[20]

Authors TCC) {(Wt%) n(-) ko E,c{(kd/mol)
Bockhourn et al. 200-600 0-100 0.78 8.6X10 224

Wu et al. 367-487 - 0.90 6.3x10° 184
Westerhout et al. 400-440 70-90 1 3.2%10 244

This study N, 209,200 300-500 0-100 0.01 42.08 208-288 avg. 221
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Fig. 8. Effect of temperature on the pyrolysis rate of polypropylene.

Table 4. Analysis of product oil for the pyrolysis of polypropylene effect
of temperature(410-43¢F°C)

Temperature Conversion Cs-Cpy CiCos >Cyg5
(*0) (%) (%) (%) (%)
410 66.62 41.10 57.34 1.56
420 74.35 40.91 56.15 2.94
430 86.87 42.16 54.18 3.66
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