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Abstract

Presently, the need for petroleum energy is rising but the amount is decreasing and the
price is increasing steadily. The increase is carbon dioxide (CO,) in the atmosphere results in the
environment and catastrophic climate change. Microalgae can absorb atmospheric CO, for used in
photosynthesis and accumulate significant amount of fatty acid. Therefore they are suitable for
bio — oil production. Thus, this research was aimed to cultivate high CO, tolerant microalgae for
bio — oil production. Eleven strains of monoculture microalgae and 3 groups of mixed microalgal
culture were cultivated in 5 liters of CMUO3 medium supplied with 100% (v.v') carbon dioxide
at the flow rate of 0.4 vvm until stationary phase was attained. The productivity was determined
by study form biomass as dry weight and calculating biomass productivity. It was found that there
was no significant difference in the growth of the three mixed microalgal cultures (P<0.05).
Mixed microalgal culture with Acutodesmus (Scenedesmus) dimorphus (Turpin) Tsarenko as
dominant strain was liable to give higher biomass than other mixed cultures. The monoculture
which grew best was Chlorella sp. AARL G011 with biomass productivity of 11.87+6.01

mg.L-l.d'] and was significantly higher than those of other monocultures (P<0.05). Three highest



lipid strains, including mixed microalgal culture 3 has Acutodesmus (Scenedesmus) dimorphus
(Turpin) Tsarenko as dominant strain and 2 monoculture as Chlorella sp. AARL G011 and
Chlorella sp. AARL G049, were selected to be up scaled to 100 liters of culture volume with the
same carbon dioxide concentration and flow rate of previous experiment. It was found that the
growth of the three microalgal cultures was not significant different (P<0.05). Chlorella sp.
AARL G049 was liable to give highest lipid content. Therefore, it was cultivated at 1,000 liters
culture at the same conditions. It was found that the highest lipid content was 10.78% and major
fatty acids were palmitic acid (C16:0) stearic acid (C18:0) and alpha linolenic acid (C18:3),
which can be used for biodiesel production. Biomass has protein content equated to skim milk
powder was 36.62 g.lOOg_1 dry weight and it has heavy metals not over standard can suitable for
fish feed. Microalgal residue from lipid extraction has protein content equated to skim milk
powder was 31.73 g.100 g'1 dry weight, but it contains heavy metals such as cadmium, chromium,
copper and mercury. Thus, it is not suitable for fish feed but microalgal cultivation could be

applied for reducing CO, in industries and developed as alternative energy source in the future.



