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Combustion Characteristics of Diesel Engines Employing Diesel Fuel
Blended with Waste Plastic Derived from Shore Litter

Hiroyasu MizOGUCHI, Katsuo HASEGAWA, Hideo FURUKAWA,
Hidetoshi UNO and Shin OHNUKI

Large volumes of litter have washed ashore onto Japanese coasts, at a rate of approximately 150,000 tons
per year. This problem ruins scenery and destroys ecosystems. A new recycling system of wreckage litter can
be developed if styrene oil obtained by recovering and liquefying styrene foam from the litter can be blended
with gas oil for equipments such as fishing boat engines. In the present research, diesel fuel oil was blended (at
ratios of 5, 10, 15 and 20wt%) with styrene oil extracted from shore litter (styrene foam). Then engine tests
were conducted, and their combustion characteristics, exhaust characteristics and durability were compared
and examined. Since the styrene oil had low kinetic viscosity, the blend ratio of 20wt% was the use limit. The
fuel consumption, the exhaust temperature and the CO2 concentration of each blended oil were compared
to the gas oil, and no particular changes were observed. NOx concentration and smoke in the exhaust gas
tended to be higher in the blended oil than in the gas oil. A 32 hours durability test was performed using
blended oil (10wt%). After the test, the cylinder head was opened, and fouling of the combustion chamber
was compared to the one in which gas oil was used. The results showed that carbon deposition and fouling
on the back of intake valves were not different. This suggests that diesel fuel oil blended with styrene oil

produced by liquefying styrene foam from the shore litter at up to 20 wt% can be used as a fuel for diesel
engines.
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