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Carbon dioxide fixation by microalgae photosynthesis
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Abstract

Carbon dioxide fixation by microalgae has several advantages such as no
requirements for the pretreatment over phycal and/or chemical CO; fixation
processes, Chlorella sp. HA-1, fresh algae, and Chlorococcum littorale,
marine algae, were used to do C0; fixation work, The experimental
parameters were light intensity and C0; concentration., Chlorella sp. HA-1
has the maximum growth rate at 8 Klux and 10% CO; concentration.
Chlorococcum littorale showed the maximum growth at similar conditions.
The results indicated the feasibility of the Chlorella HA-1 and
Chlorococcum littorale for mass cultivation using flue gas.
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Fig. 1. Schematic Diagram of the system for CO; fixation by microalgae
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Figure 2. Effect of light intensities on the growth rate of Chlorella sp.
HA-1. The cultures were bubbled with air containing 10% C0; and

paintained at 26°C.
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Figure 3. Effect of CO; concentrations on the growth rate of Chlorella sp.
HA-1. The light intensity was 6 Klux and the culturing
temperature was 26°C.
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Figure 4. Effect of CO; concentrations containing in air on the growth rate
of Chlorococcum littorale, The experiment was caried out at 26°C

and a light intensity of 6 Klux,
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Figure 5. The effect of light intensities on the growth rate of

Chlorococcum littorale. The CO; concentration and ‘the temperature
was 10% and 26°C respectively.
-86-



4. &

1. Chlorella sp. HA-13} Chlorococcum: littorale2 10% CO; FFA] 24z} 2}
QA {5 0.23g/l-day, 0.152g/1-day& 7HH AtdA =2 ¥ wiExE w7
Az FE AH & 2B Hshed A Jhed e yepilch

2. Chlorella sp. HA-1& wleo} AMVi7} sKluxdo) 713 2 43 42 & 712
©O1} Chlorococcum littorale 8KluxollA 713 &2 AL EF rvlejulich

ZHA
B AZE N 5F dFAGeE s¥Edon o] A=l

e

HIEH

Hamagata,N., Takeuchi,T., Fukuju,Y., Barnes,D.J., and Karube, I., 1993,

"Tolerance of Microalgae to High C0; and high temperature”, Phytochen.,

vol. 31, p3345.

2. Negoro,M., Shioji,N., lkuta, Y., Makita,T., and Uchiami,M., 1992,
"Growth Characteristics of Microalgae in High Concentration CO; Gas,
Effects of Culture Medium Trace Components, and Impurities Thereon”,
Appl.Biochem. Biotechncl., vol. 34/35, p68l1.

3. Hamasaki,A., Shioji,N,, Ikuta, Y., Hukuda,Y,, Makita,T., Hirayama,KX.,
Matuzaki,H., Tukamato,T., and Sasaki,S., 1994, "Carbon Dioxide Fixation
by Microalgal Photosynthesis Using Actual Flue Gas From a Power Plant”,
Appl.Biochenm. Biotechnol., vol.45/46, p799.

4. Laws,E.D., Berning,J.L., 1991, "A Study of the Energetics and Economics
of Microalgal Mass Culture with the Marine Chlorophyte Tetraselmis

—

suecica: lmplications for Use of Power Plant Stack Gases”, Biotech.
Bioeng,, vol.37, p336.

5. Chihara,M,, Nakayama,T., Inouye,l., and Kodama,M., 1994, "Chlorococcum
littorale, a New Marine Green Coccoid Alga(Chlorococcales,
Chlorophyceae)”, Arch.Protistenkd, vol. 144, p227.

6. Watanabe,Y., Ohmura,N., and Saiki,H., 1992, "Isolation and
Determination of Cultural Characteristcis of Microalgae Which Functions
under CO; Enriched Atmosphere”, Energy Convers Mgmt., vol.33(5-8),
pS545.

-8’7_



