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SOMKIAT MAITHOMKLANG : THE USE OF WASTE PLASTIC OIL
AS ALTERNATIVE FUEL FOR COMPRESSION IGNITION ENGINE.

THESIS ADVISOR : EKARONG SUKIIT, Ph.D., 210 PP.

WASTE PLASTIC OIL/DIESEL ENGINE/PERFORMANCE /EMISSIONS

The use of waste plastic oil as alternative fuel for CI engines was investigated
in this research, which focused on physical and chemical properties of fuel, engine
performance, combustion characteristics and exhaust emissions. Waste plastic oil
(WPO) produced by pyrolysis process was blended with diesel fuel (DF). The engine
test was carried out on 4-cylinder, 4-stroke and DI diesel engine without any engine
modification at constant speed of 2,500 rpm with varying engine operating loads. The
experimental results showed that WPO possessed higher cetane index with respect to
DF. However viscosity, density, flash point and heating value of WPO were lower than
those of DF. The results of engine test found that the use of WPO led to an increase in
brake specific fuel consumption (BSFC) and a reduction in brake thermal efficiency
(BTE). The peak pressure and peak rate of heat release of WPO were higher than those
of DF. The combustion of WPO tended to increase oxides of nitrogen (NOx),
hydrocarbon (HC) and carbon monoxide (CO) while a reduction in smoke was obtained
with respect to diesel fuel combustion.

It was previously reported that oxygen present in fuel molecule can improve
combustion process, leading to a reduction in emissions. Hence, in this research, two
oxygenated fuels consisting of diethyl ether (DEE) and butanol (BU), both possess

same number of carbon, hydrogen and oxygen atom but difference functional group,



were blended with the WPO. The WPO was blended with 16% of diethyl ether (DEE16)
and 16% of butanol (BU16). The results found that BSFC of DEE16 and BU16 were
higher compared to that of WPO, while DEE16 and BU16 showed lower BTE to that
of WPO at all engine loads tested. Comparing the addition of DEE and BU, BTE of
DEE16 was slightly higher than BU16. It was observed that the combustion of DEE16
produces lower NOx, CO, HC and Smoke at high engine load condition with respect to
the combustion of BU16. However, fuel properties of WPO blended with DEE and BU
were needed to improve such as kinematic viscosity, flash point and lubricity.

Therefore, the effect of biodiesel addition to such fuel blends was also
investigated. Biodiesel with higher viscosity and flash point and better lubricity was
expected to restore such poor properties of WPO blended with DEE and BU. Biodiesel
derived from castor oil (COME) was selected for the test due to extremely high
viscosity, density and lubricity compared to other feedstocks used to produce biodiesel.
Four tested fuels with same oxygen content were prepared for fuel properties and engine
test. Experimental results showed that the use of COME led to higher kinematic
viscosity and flash point, while the addition of 5% COME was not enough to improve
lubricity of fuel blends. The results of engine test reported that BSFC decreased with
the addition of COME whereas BTE tended to increase with the addition of COME.
The presence of DEE and COME in WPO (DEE11.5BIO5) showed more advantage to
decrease NOyx, CO and HC emissions at all engine operating loads tested than the use
of BU and COME (BU11.5BIO5), while the benefit of DEE11.5BIOS5 to improve

smoke emissions was obtained at high engine operating load.
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