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ABSTRACT

This study involved biodiesel production, with aim to investigate ethyl ester production
from transesterification process. It found that crude soya oil unable to react with ethanol when
concentration of the free fatty acid was more than 1% by volume. In contrast, refined soya oil
was able to react with cthanol depending on these three factors ; molar ratio of oil to ethanol,
reaction tempetature and the amount of catalyst (Sodium hydroxide). The molar ratios of oil to
ethanol were varied from 1:6 to 1:24. The reaction temperatures were varied from 40 to 90°C.
The amount of catalyst were varied from 0.75 to 1% by weight. The optimum condition was
found to be 1:10.5 of the molar ratio of oil to ethanol, 40°C of the reaction temperature and the
amount of catalyst of 1 percentage by weight. The process produced 91.33% ethyl ester by
volume, Properties of ethyl ester produced from this process was also studied. It found that the
properties of the ethyl ester was similar to those of diesel fuel. Viscosity, density and heating
value were found to be 5.44-6.87cSt » 0.8626-0.8632 and 39.87-40.72 Ml/kg respectively. On
the other hand, flash point was 155-170°C which was found to be 66-79% higher than diesel fuel.
Whereas the flash point of diesel was set at 52°C. However heating value of ethyl ester was
39.87-40.72 MY/kg less than of diesel fuel.

In terms of technological and economical feasibility, three different alternative preduction
process were analyzed and compared. i.e. first, the cthyl ester production, second the ethyl ester
with ethanol production and third the ethyl, ethanol and glycerine production.

The result showed that the last alternative process of ethanol and glycerine appeared to
have optimum net present valve (NPV) of 266,84 million baht, return on equity (ROE) of 16.67%

and pay back period (PBB) of 5.9years. Ethyl ester showed production costs approximately 20



baht per liter to produce which is close to diesel production cost, Extra benefit from ethanol and

glycerine production could lower the cost of the overall ethyl ester production.



