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Abstract

This research aims to investigate the effect of plastic waste cleanliness on the quantity and
properties of oil produced through the pyrolysis process. The goal is to identify an improved process
model that can serve as an alternative technology for managing plastic waste accumulated in landfill
sites, which represents a significant environmental pollution issue and convert the resulting product, oil,
into a beneficial resource. The research utilizes plastic waste from landfills as the primary material,
including plastic carry bags, hot and cold bags, food wraps, snack bags, and drinking straws, which are
prevalent in landfills and categorized as single-use plastics. After separating the plastic types, the research
team determined the moisture content, finding it to be 5.057%. The plastic waste was then classified
into three types based on cleanliness criteria as follows: Type 1 consists of uncleaned plastic waste after
sorting, with a moisture content of 6.25%. Type 2 consists of plastic waste that has been shaken to
remove dust and dirt before analysis, with a moisture content of 5.17%. Type 3 consists of plastic waste
that has been shaken to remove dust and dirt and thoroughly wiped with a cloth, resulting in a moisture
content of 4.92%.

In the pyrolysis process, combustion was maintained at 500 °C using 3 kg of plastic waste per
cycle. During the process, the temperature inside the reactor and the hot gas temperature were recorded
to conduct a comparative analysis of oil yield from each type of processed waste. The research results

revealed that Type 1, Type 2, and Type 3 plastic waste produced oil yields of 520 ml, 1,010 ml and
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1,300 ml respectively. The remaining residue weights within the reactor were 0.88 kg, 0.66 kg and 0.58 kg
with combustion durations of 110 minutes, 135 minutes, and 135 minutes, respectively. The comparative
analysis indicates that Type 3 plastic waste produces the highest oil yield. Further property analysis
showed that the oil obtained from Type 3 plastic waste had a density of 0.776 g/cm? a viscosity of 1.740
cSt and elemental composition of 83.57% carbon, 13.93% hydrogen, and 0.27% nitrogen. The calorific
value was measured at 40.65 MJ/kg, which is 11.89% lower than that of diesel fuel. The initial properties
of this oil can be used in diesel internal combustion engines. The initial production price per liter is

approximately 20-25 baht per liter.

Keywords: Plastic waste, Fuel oil, Pyrolysis process, Combustion
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