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Experiment on the production of pyrolysis oil from plastic waste using a fixed-bed

pyrolysis process
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Abstract

The current economic growth has led to an increased consumption of resources, with plastic
being one of the most widely used materials, contributing significantly to the growing problem of
plastic waste accumulation in urban areas. Improper management of this waste also indirectly results
in the release of greenhouse gases. This study aims to determine the process of converting
polyethylene plastic waste into pyrolysis oil using a laboratory-scale fixed-bed reactor, heated by an
electric coil, at reaction temperatures ranging from 500°C-700°C. The nitrogen gas flow rate was
maintained at 100 /h. The results show that the maximum yield of pyrolysis oil reached 16.54%wt at a
reaction temperature of 500°C, with a solid residue of 2.85%wt, and a pyrolysis gas yield of 80.61%wt.
The pyrolysis oil show that a density range of 0.65-0.75 g/cm®, pH value show in the range of 5.0-6.0,
and a heating value between 52-55 MJ/kg. The findings suggest that plastic waste can be effectively
converted into energy in the form of pyrolysis oil. However, further research is needed to assess the

impact of using pyrolysis oil for an internal combustion engine.

Keywords: Pyrolysis oil, polyethylene, fixed bed pyrolyzer
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Pyrolysis Reactor
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