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This research has studied the production of biodiesel from crude palm oil under the
manufacturing process in the laboratory. The chemical production process uses a trans-
esterification reaction to use the chemical base as a catalytic substance. Subsequently, the
refined process was operated to improve quality with the use of nano-zinc oxide additives
blended into the biodiesel oil. There are 6 different types of the studied fuels in order to test
the physical qualities and performance of the tested engine: 1. Crude Palm oil 2. Palm
biodiesel (B100) 3. Diesel fuel 4. Refined biodiesel improved quality, (R-B100) 5. Palm biodiesel
mixed with nano-zinc oxide additive of 0.05 g, (B100 + ZnO 0.05 ¢.) and 6. Refined biodiesel
mixed with nano-zinc oxide additive of 0.05 g (R-B100 + ZnO 0.05 g.). The 6 different types of
their fuel qualifications have been tested under American Society of Testing and Materials
(ASTM) standards. The experimental results showed that crude palm oil and B100 group are
not subjected to ASTM D445 viscosity standards, but R-B100 and R-B100 + ZnO 0.05 ¢ are
under ASTM D445 viscosity. Furthermore, the 1-5 sample tests except crude palm oil have
provided a specific gravity result, cetane index, and the heating value are governed by ASTM
D1298 ASTM D976 and ASTM D240, respectively. Nonetheless, the refined biodiesel group has
cetane index value and lower heating value by 28% and 16% than that of diesel fuel.
This research has studied the effect of using a variety of improved palm biodiesel on exhaust
emissions from a low-cycle 1-cylinder diesel engine. It is found that crude palm oil which has
not been improved, brings to higher exhaust emissions than the engine using diesel fuel. It
corresponds with excessive fuel viscosity to affect the uncompleted internal combustion.
However, when applying the improved oil test, there are fewer CO2 emissions compared to
using diesel fuel for approximately 24-61% due to the more completed internal combustion
process from the amount of oxygen. Especially R-B100 oil + ZnO 0.05 ¢ provides less CO2
emissions by 61%. The NOx has found a less release than 21% compared to the use of diesel
fuel due to the higher temperature in the combustion engine. For R-B100 oil + ZnO 0.05 g,
NOx emission result has a similarity with using diesel fuel, but CO2 and HC emission is released
more than 88% and 20-56%, respectively. It is due to the increased amount of oxygen affecting
carbon monoxide transformation into more carbon dioxide. An additional effect of the lightly
ratio mixture between fuel and air causes the spread of flame to decline and the existence
of fuel incompletely burns out. It results in a greater amount of hydrocarbon emissions. The
results of the tested fuel group are against the performance of low- 1 cycle diesel engines
which is demonstrated in this study. It showed the higher brake specific fuel consumption
from using B100 than using diesel fuel up to 60%. However, when using an improved fuel, it
increased only 14.95% due to its higher viscosity than diesel fuel and an effect on the worst
fuel dispersion leading to incomplete the engine combustion. This study has an economic
analysis to compare the production cost of Bio palm diesel with diesel fuel in a laboratory
scale. It was found that the cost of the improved fuel produced in the laboratory increases of

2 times, although crude palm oil is much cheaper than the diesel fuel about 16%. However,



larger amounts of production levels can reduce the cost variance and the bio palm diesel is

also classified as a renewable energy from the domestic agricultural production.





