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Abstract : The low temperature pyrolysis of polypropylene (PP), polystyrene (PS) and polypropylene-
polystyrene (PP-PS) mixture in a batch reactor at the atmospheric pressure and 450°C was conducted to
investigate the synergy effect of PP-PS mixture on the yield of pyrolytic oil. The pyrolysis time was varied from
20 to 80 mins. The products formed during pyrolysis were classified into gas, gasoline, kerosene, gas oil and
heavy oil according to the petroleum product quality standard of Ministry of Knowledge Economy. The analysis
of the product oils by GC/MS(Gas chromatography/Mass spectrometry) showed that new components were not
detected by mixing of PP and PS. There was no synergy effect according to the mixing of PP and PS.
Conversions and yields of PP-PS mixtures were linearly dependent on the mixing ratio of samples except for
heavy oil yields. Heavy oil yields showed almost constant regardless of the mixing ratio.
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Table 1. Specifications of the PP and PS samples

PP PS

Manufacturer |Honam Petrochemical Corp. LG Chemical Led.
Product name JH-330B HIPS50IS
Diameter 3.9~4.0 mm 2.7~2.8 mm
Weight 23~25 mg 19~21 mg
Mean M.W. 45,000 150,000
Applications Housewares, injection Video tape, dairy and

molding materials food products container
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Figure 1. TGA curves of PP and PS samples measured at
10°C/min heating rate.
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Figure 2. Experimental apparatus for the plastic pyrolysis.
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Figure 3. Micro-reactor for the plastic pyrolysis.
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Table 2. Classification method of oil

Distillation Temp. (C) |35~175 ~265 ~360 ~450

Product Gasoline Kerosene Gas oil Heavy oil

Remarks : vaporization more than 90% at the maximum temperature

Table 3. Operation conditions of GC/MS

Model HP-5972 A
Column HP-5 (30 m * 32 ym * 0.25 (m)
Carrier gas N,

60(5)C - 10C/min - 250(5)C

Oven temperature

Injection volume 1 ul
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Figure 4. Variations of the conversion with time during
the pyrolysis of PP-PS Mixtures.
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Table 4. Main components of pyrolysis oil for PP, PS,
PP-PS from GC/MS

[22]

Components PP

Styrene

Benzene

© 0 Q)3

Ethylbenzene
Cyclopentane
Cyclohexane
1,6-Heptadiene
1,6-Ortadiene
Cyclopropane
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Figure 5. GC/IMS spectra of pyrolysis oil for PP
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Figure 6. GC/MS spectra of pyrolysis oil for PS
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Figure 8. Gas yields with time for the pyrolysis of PP-PS
mixtures.
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PP-PS mixtures.
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Figure 11. Gas oil yields with time for the pyrolysis of
PP-PS mixtures.
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Figure 12. Heavies yields with time for the pyrolysis of
PP-PS Mixtures.
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