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ABSTRACT

Higher oil price and transport difficulty in highland in northern area of Thailand caused
the oil price higher than usual. Biodiesel, locally produced, became an interesting choice of
substitution for diesel supplied from low land. The preliminary study found that 3 types of
highland plants had a potential for oil production to be used as fuel which were Irvingia
malayana Oliv seed (Matak), Celastrus paniculatus Willd seed (Ma Yau Hin) and Vernicia
ontana Lour seed (Krabok). The purpose of this research was to (1) study the physical and
chemical properties of oil, and the biodiesel derived from oil-seed crops grown in highland area.
(2) test Engine performance comparison between a conventional diesel , and biodiesel from oil-
seed crops grown in highland area.

Characterization of the three types of oil seeds, Krabok oil seeds, Matak oil seeds and Ma
Yau Hin oil seeds indicated that the value of viscosity were 5.75, 5.18 and 10.04 cSt,
respectively. The value of density were 856, 873 and 860 kg/mS, respectively. The value of
heating value were 9,028.3, 8,697.6 and 9,340.4 Kcal/kg, respectively. And the free fatty acid
content were 4.30%, 14.89% and 2.59% respectivelyAccording to the test, it was found thatMatak
oil were not able to produce biodiesel, Ma Yau Hin oil seeds could produce biodiesel by the

transesterification reaction using sodium hydroxide (NaOH) as a catalyst. However, Krabok oil



could produce biodiesel by the reaction of esterification-transesterification using sodium
hydroxide (NaOH) as a catalyst. Biodiesel produced from Ma Yua Hin oil seeds had viscosity of
6.1 cSt, density of 867 kg/m3, heating value of 38,186 kl/kg, and the flash point of 197°C. The
biodiesel produced from Krabok oil seeds had viscosity of 4.2 cSt, density of 846 kg/m3, heating
value of 37,230 kJ/kg, and the flash point of 174°C. When using the biodiesel from Ma Yau Hin
and biodiesel from Krabok in small diesel engine, performance of the engine showed a similar
characteristics to the engine running on conventional diesel. The torque and power of biodiesel
from Ma Yua Hin were slightly higher than conventional diesel. On a contrary, the biodiesel from
Krabok offered lower torque than conventional diesel. However, both biodiesels had similar level

of power and specific fuel consumption to conventional diesel.



