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CHALITA KAEWBUDDEE : A STUDY OF WASTE PLASTIC OIL AS A
FUEL BLENDED WITH BIODIESEL ON A SINGLE CYLINDER DIESEL

ENGINE. THESIS ADVISOR : EKARONG SUKIJIT, Ph.D., 145 PP.

WASTE PLASTIC OIL/BIODIESEL/DIESEL ENGINE

This research studies the use of waste plastic oil and biodiesel as an alternative fuel
for a single cylinder diesel engine, which focuses on the comparison of the basic physical
and chemical properties of fuels, engine performances, combustion characteristics, and
exhaust emissions by using waste plastic oil that has been processed into energy by a
pyrolysis process which has not passed the distillation process yet. The test fuels were
prepared by blending waste plastic oil (WPQO) with biodiesel derived from castor oil and
palm oil at different mixing ratios of 5%, 10% and 15% by volume. The preliminary study
will focus on lubrication and viscosity of fuels, which indicated that 10% biodiesel in waste
plastic oil was the optimum ratio because the smallest wear scar diameter was obtained and
the viscosity was under the acceptable criteria according to diesel standard specification.
Engine tests were carried out on a single cylinder four-stroke diesel engine without any
engine modification. The tests were performed at constant engine speed of 1,500 rpm under
different engine operating loads of 25%, 50% and 75% of the maximum engine torque.
The results of basic fuel properties were found that the fuel blends showed higher density
and specific gravity and lower flash point than those of diesel fuel. While heating value,
viscosity and cetane index of fuel blends were similar with respect to diesel fuel. The
experimental results of the tested performance on the engine showed that the brake specific
fuel consumption (BSFC) and brake thermal efficiency (BTE) of WPOP10 (10% palm oil

biodiesel blended with 90% waste plastic oil) and WPOC10 (10% castor oil biodiesel



blended with 90% waste plastic oil) were close to diesel fuel at all engine loads. The
addition of biodiesel to waste plastic oil tended to reduce the levels of hydrocarbon and
nitrogen oxides emissions. One drawback of adding biodiesel to waste plastic oil was the
increase in carbon monoxide and smoke. Comparing among two biodiesels used in the
study, the presence of castor oil in waste plastic oil showed lower carbon monoxide and
smoke emissions without penalty in terms of increased levels of hydrocarbon and nitrogen
oxides emissions when the engine was operated at high load. In addition, the price of fuel
used for waste plastic oil blended with palm oil biodiesel is 11.33 baht per liter and waste
plastic oil blended with castor oil biodiesel is 23.77 baht per liter. The price of waste plastic
oil blended with palm oil biodiesel is cheaper than diesel fuel at 14.36 baht per liter when

the current diesel fuel price is 25.69 baht per liter.
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