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Abstract

The main objective of this biodiesel degradation study is to determine the
effects of biodiesel degradation on fuel properties, engine performances and exhaust
emissions of a diesel engine. The experiment was carried out in two parts. The first part
was on storage degradation of biodiesel kept in closed containers at room temperature
for a period of 6 months. In this part, the biodiesels derived from palm stearin and palm
oil was investigated. The second part was on accelerated oxidation of biodiesel at 60 °C
under continuous air flow of 100 I/hr. In this part, biodiesel derived from palm stearin
was chosen for this study. All types of fresh and degraded biodiesel were analyzed for
changes in acid values, iodine values, peroxide values, viscosities, densities and high
heating values. Results showed that AV, PV and density increased, while high heating
value decreased with higher degree of oxidation. Nevertheless, the viscosities of the
fuels were not changed significantly within the storage period of 6 months, whereas the
increase in viscosity was detected for the accelerated oxidation, which was supposedly
due to higher degree of oxidation. The engine performance and exhaust emission
results indicated that the brake powers of petroleum diesel were comparable io those of
fresh, stored and acceleratedly oxidized biodiesels, while the fuel consumption of
biodiesel was higher than petroleum diesel and the trend increased slightly as the
biodiesels degraded further. In terms of emission, fresh biodiesel produced half of the
CO pollution compared to petroleum diesel and, as the biodiesel degraded further by
sither means, the black smokes and emissions of CO were even lower. On the other
hand, the NO, emission increased with higher degree of biodiesel degradation. This is
because the oxidized biodiesels required less oxygen for combustion. The reaction of

excess oxygen with nitrogen in the air led to higher NO, emission.





