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ABSTRACT

The purposes of this research are to develop an algae cultivation system that can produce
algae at the community level, efficiently, cheaply and suitably for environments in Thailand. This
research is divided into two main parts: 1) Study and determine the effects of using fertilizer instead of
chemicals for cultivation, and find the optimal conditions for biomass production of Spirulina spp. in
order to design the bioreactors, 2) Design a tubular photo-bioreactor for developing algae cultivation
systems and preliminary performance tests to determine whether the design of the photo-bioreactor is
suitable for community usage.

The results show that Spirulina spp. cultivated using potassium nitrate as a nitrogen
source has a higher growth rate than Spirulina spp. cultivated in urea as a nitrogen source with
statistical significance (p <0.05). A medium that uses a 20% concentration of potassium nitrate, which
is around 0.572+0.0034 grams per liter at day 15 of the experiment, has a higher growth rate than other|
concentration levels. At this concentration level, biomass and chlorophyll a is similar to standard
media.

Cultivation was performed in a semi-continuous bioreactor. A pump was used for culture
circulation at a circulation rate of 2.5 liters per minute. The substrate feeding rate was about 0.0404
liters per hour. Substrate concentration was 0.6 grams per liter. The water drip system was set at a rate
of 10 drops per minute. At the steady state, the dilution rate in the system was 0.0058 per hour. From
this experiment, it was found that Spirulina spp. cultivated in a photo-bioreactor had a higher growth
rate than an open pond system. The highest biomass yield was about 0.563 grams per liter and

chlorophyll a content was at about 21.04x10° milligrams per milliliter.
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