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ABSTRACT

A study on the effect of dark/light cycle on production yield of a microalgae (Chlorella
sp.) cultivation was carried out. Artificial light when there was no sunlight was generated by set
of light emitting diode (LED) lamps with an illuminace of 5,000 Lux. Variations on the ratios of
dark (no light) hour to light hour of 10:14, 8:16 and 6:18 were performed and the results were
compared with that of the real sunlight. The microalgae was cultivated in vertical open bioreactor
having a capacity of 200 liter. A flowrate of the nutrient solution at the reactor was controlled at
60 liter/min and the pH in the solution was at around 6-8. From the experiments, it could be found
that the dark/light cycle at 8:16 gave the highest growth rate compared with the other cycles and
the highest yield was obtained in 17 days of which the cell number was found to be 36,055,556
cell/ml and the optical density (OD) at a wavelenght of 665 nm was 0.612. The specific
growthrate was 0.1778 d" . At this condition, the biomass density or the wei ght of dried algae to
the nutrient solution volume was found to be 0.3726 g dried algae liter of nutrient solution and the
lipid content was 14.7 % w/w. The carbon dioxide fixation rate was found to be 0.0205
gCO,/liter.day.

From economic analysis, for the dark/light cycle at 8:16, the costs of the dried algae and
the lipid were found to be 15.81 Baht/g and 100.04 Baht/ml, respectively, which were also
cheapest compared with the other conditions. The expenses were 36, 47, 11 and 6 % for

bioreactor, electricity charge, nutrient and water, respectively.



