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Abstract — Kinetic tests on pyrolysis of polystyrene were carried out by thermo gravimetric technique heating the sample at
the rates of 0.5, 1.0, 2°C/min in a stirred batch reactor. The activation energy and the reaction order were determined at con-
versions from 1 to 100%. The activation energies increased slowly until the conversion increased to a certain extent. Polysty-
rene was thermally cracked in a semi-batch reactor at 380c4fid 60 minutes. As the reaction temperature increased, the
yields of product oil increased but those of light hydrocarbon oil were almost constant. Also, the selectivity of hydrocarbons
corresponding to the styrene monomer and dimer was very high.
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Fig. 1. Mechanism of depolymerization of polystyrene.
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Fig. 2. Mechanism off3-scission of polystyrene.
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Table 1. Characteristics of polystyrene used in this study
R Ty AC, T AH,
" [’C] [g-°C] [°C] [g-°C]
PS 313,700 169,500 10128 0.2¢ - -
8Hannam Chemical Co. [GP-150]

M,

w

bMeasured by DSC [PERKIN-ELMER 7 Series Thermal Analysis System]

Table 2. Elemental analysis of polystyrene

Element(wt%) )
H/C ratio
C H N S
Polystyrene  91.60 8.07 - 0.15 1.06

stst=8t x38H M55 20004 108

Fig. 3. Schematic diagram of pyrolysis reactor for thermogravimetrit

analysis.
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5. Pyrolysis reactor 13. Wet gas meter
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Fig. 4. Effect of different heating rates on the conversion in the pyroly-
sis of polystyrene.
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Fig. 5. Variation in the instantaneous reaction rate of polystyrene pyro
ysis temperature at different heating rates.
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Fig. 6. Calculated activation energies at different conversions of po
styrene pyrolysis.
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