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ABSTRACT : Pyrolysis of high density polyethylene(HDPE) was carried out to find the effects of
temperature and time on the pyrolysis. The starting temperature and activation energy of HDPE pyrolysis
increased with increasing heating rate. In general, conversion and liquid yield continuously increased with
pyrolysis temperature and pyrolysis time. This tendency is very sensitive with pyrolysis time, especially at
450 C. Pyrolysis temperature has more influence on the conversion than pyrolysis time. Each liquid
product formed during pyrolysis was classified into gasoline, kerosene, light oil and wax according to the
distillation temperature based on the petroleum product quality standard of Korea Petroleum Quality
Inspection Institute. As a result, the amount of liquid products produced during HDPE pyrolysis at 450 C
was in the order of light 0il » wax > kerosene » gasoline, and at 475 C and 500 TC, it was wax ) light
oil > kerosene ) gasoline.

Keywords : HDPE, pyrolysis, liquefaction, conversion, distillation.
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Figure 1. Experimental apparatus for HDPE pyrolysis.
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Figure 2. Micro reactor for HDPE pyrolysis.
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Table 1. Classification Method of Oil

distillation normal
o ~265 ~360 ~450
temp.(C) ~175
product gasoline kerosene light oil wax
vaporization more than 90% at maximum
remarks
temp.
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Figure 3. TGA curves of HDPE at different heating rate.
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Figure 4. In[-In(1-&)/T*] vs. temperature at heating rates of 5,
10, 20,40 C/min.

Table 2. Thermal Decomposition Activation Energy
(£) of HDPE Determined by Coats-Redfern Method
at Different Heating Rates

heating rate (*C /min) 5 10 20 40

activation energy (kJ/mol) 1623 232.6 2400 2704
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Figure 5. Conversion change with time and temperature
during the pyrolysis of HDPE.
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Figure 6. Gas yields with time and temperature for the

pyrolysis of HDPE.
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Figure 7. Gasoline yields with time and temperature for the
pyrolysis of HDPE.
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Figure 8. Kerosene yields with time and temperature for the
pyrolysis of HDPE.
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Figure 10. Wax yields with time and temperature for the
pyrolysis of HDPE.
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