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ABSTRACT

Due to the declining amount of crude oil worldwide and its increasing costs as
well as the situation that there is no natural oil source in Thailand, it is necessary to
find other renewable energy. To replace petroleum-based fuels, the energy derived
from fast-growing microalgae is currently receiving attention. In this study, three algal
genera that are reported to accumulate high oil content including Botryococcus,
Scenedesmus and Chlorella have been screened and cultivated in palm oil mill
effluent that having initial chemical oxygen demand of 26,950 milligrams per liter,
1,250 milligrams of nitrogen per liter and 340 mg of phosphorus per liter. The marine
microalgae specie Chlorella sp. C-MR was the most suitable strain to be cultivated in
the effluent from palm oil mill because it could grow well and produce the highest
oil. From optimization study, the dilution of effluent at 1:1 and the light intensity of
3,000 lux were the optimal conditions for cultivation of Chlorella sp. C-MR. Under
these conditions, the dry cell weight of 1.79 grams per liter and oil of 0.37 grams per
liter that corresponded to 21% of lipid content could be achieved at day 8 of
cultivation. The culture was then scaled up and performed in semi-continuous mode
for 5 weeks. The microalgal oil are composed of both saturated and unsaturated fatty
acids with carbon atom >12. The main fatty acids are palmitic acid at 63% and stearic

acid at 17% which are suitable for production of biodiesel with high cetane number.
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