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ABSTRACT

The concentration of CO, in building occupancies has been increasing owing to the recent rise in
atmospheric CO; levels, in addition to the usual exhaled CO,. If the concentration exceeds 1000 ppm,
symptoms such as fatigue and drowsiness increase, which may significantly affect the decision-making
and concentration abilities of the workers. Therefore, a prototype system for the biological fixation and
reduction of CO, concentration in living spaces using microalgae with excellent photosynthetic ability
and a tube-type photo-bioreactor was developed, and basic studies were conducted, particularly
regarding cultivation. The results showed a positive correlation between the CO, fixation rate and the
difference in gas-phase CO; concentration at the inlet and outlet of the reactor, indicating the amount of
CO, fixed, as well as an increase in turbidity, confirming that the CO, was biologically fixed.
Additionally, repeated batch tests from cultivation to harvest showed that the growth of microalgae
slowed down and the doubling time increased with each successive test. Nevertheless, the initial goal of

long-term continuous cultivation over three months was achieved.
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