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Abstract — The low temperature pyrolysis of ABS resin has been carried out in a batch reactor under the atmospheric
pressure. The effect of the reaction temperature on the yield of pyrolytic oils has been determined in the present study.
The oil 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 conversion reaches 80% after 60 min at
500 °C in the pyrolysis of ABS resin. The amount of the final product was ranked as gas heavy oil > gasoline > gas oil >
kerosen based on the yield. The yields of heavy oil and gas oil increase with an increase in the reaction time and tem-
perature.
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Table 1. Specification of samples

ABS
Manufacturer LG Chem. Ltd.
Product name HG-174
Diameter 1.5~1.8 mm
Weight 15~18 mg
Mean M. W. 125,000
Applications washing machine, vacuum cleaner, telephone
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Fig. 1. Experimental setup for plastic pyrolysis.
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Fig. 2. Micro-reactor for plastic pyrolysis.
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Table 2. Classification method of oil
Distillation Temp. (°C) 35~175 ~265 ~360 ~450
Product

Kerosene  Gas oil
Remarks: vaporization more than 90% at the maximum temperature

Gasoline Heavy oil

Table 3. Operation condition of GC/MS

Model Agilent 6890/5973i GC/MSD
Column Agilent HP-5MS (0.25 mm * 30 m * 0.25 um)
Carrier gas N,
Oven temperature 45 °C - 10 °C/min - 280 °C
Injection volume 1ul
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Fig. 3. TGA curves of ABS samples at different heating rates.
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Fig. 4. Effect of temperature on the pyrolysis conversion with a
variation of reaction time.
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Fig. 5. GC/MS spectrums of pyrolysis oil for ABS resin.
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Table 4. Main components of pyrolysis oil for ABS resin from GC/MS
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Components Molecular Formular ~ Molecular Weight
4-Phenylbutyronitrile CoH; N 145.00
Biphenyl C,Hy 154.00
3-Methylbiphenol CsHy, 168.00
1-Cyanonaphthalene C;H;N 153.00
Benzothiazole CisHie 196.00
trans-stilbene CHp, 180.00
m-Terphenyl CisHyy 230.00
Phenylnaphthalene Ci6Hpn 204.00
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Fig. 6. Effect of temperature on the gas yield with a variation of
reaction time.
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Fig. 7. Effect of temperature on the gasoline yield with a variation
of reaction time.
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of reaction time.
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reaction time.
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