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Abstract—Ten grams of PS, HDPE, or ABS contained in a tray-type sample holder were pyrolyzed in
the nitrogen atmosphere in order to investigate the recovery of gas and oil from plastics pyrolysis. Preferably,
temperatures higher than the temperature at which the rate of product generation was maximum during
heating the sample, could result in both higher rate and larger amount of oil recovery. Yields of gas and
oil depended more on the molecular structure of the sample than on the experimental conditions. Degradation
of PS proceeded on the monomer base so that only a little gas was produced while the aliphatics of HDPE

were easily decomposed to gaseous components of low molecular weight.
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Fig. 1. Schematic diagram of lab-scale plastics pyrolysis
system.
1. Reactor
3. Graduated cylinder
5. Gas washing bottle
7. Gas sampler

2. Heater
4. Condenser
6. Wet gas meter
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Fig. 2. Illustration of two types of heating method.
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Fig. 3. Temperature of maximum recovery rate as a func-
tion of heating rate. Sample weight 10 g.
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Fig. 4. Maximum oil recovery rate and total volume of
recovered oil as a function of isothermal tempera-
ture. Open symbol represents a value at T, with
a constant heating rate, 10°C/min in this case.
Sample weight 10 g.
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Fig. 5. Total volume of product recovered as a function
of heating rate. Sample weight 10 g.
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Table 1. Analysis conditions of gas chromatograph
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Fig. 6. (a) Boiling point distribution of PS pyrolysis oil.
(b) Boiling point distribution of HDPE pyrolysis

oil.
(c) Boiling point distribution of ABS pyrolysis oil.
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Table 2. Analysis of PS pyrolysis oil taken from an exper-
iment with 10°C/min(wt%)

Carbon# Paraffins Naphthenes Aromatics Totals
3 - -

4 - - - -
5 04 - - 04
6 05 - 01 07
7 - - 87 87
8 58.71 58.71
9 .08° 192 1.99
10 - 27 27
11 110 - 11
.10 .19 61.78 62.06
Poly N 3.11 311
>200TC 34.82

100

¢ saturated, ? unsaturate
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