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Biological Fixation of Carbon Dioxide Using Photosynthetic Microalga, Chlorococcum littorale.
Tae-Ho Kim, Ki-Dong Sung', Jin-Suck Lee', Joon-Yeop Lee’, Sang-Jip Ohh’ and Hyeon-Yong
Lee*. Divison of Food and Biotechnology. Kangwon National University. Chunchon 200-701,
Korea, 'Korea Institute of Energy Research, Taejon 305-343, Korea, ‘Department of Feed Sci-
ence and Technoiogy. Kangwon National University Chunchon 200-701, Korea - Chlorococcum
littorale has been grown in high CO, concentrations to utilize CO, gas in the polluted air. The effect of
incident light intensity on the specific growth rate is expressed by a photoinhibition model, showing half-
saturation constant, K, as 8 (W/m®) and inhibition constant, Ki as 35 (W/m’). The maximum specific
growth rate was also estimated as 0.095 (1/day) under this condition. This strain maintained the op-
timum growth rate in 20% of CO, gas but 50% of input CO, gas is the maximum concentration con-
sidering the economical efficiency. The maximum specific CO, consumption rate, QqCO, was measured as
1748 (mg CO,/g dry wt./day) in batch cultivation, 11.2 (mg CO,/g dry wt./day) in fed-batch cultivation
and 10.87 (mg CO,/g dry wt./day) at 0.065 (1/day) of dilution rate in continuous cultivation. The chem-
ical composition of the biomass obtained from this process showed 32.5% of protein, 27.5% of lipid, 16.5%

of carbohydrate and ash 11.7%.
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Fig. 1. The effect of incident light intensity on cell growth
rate.

Solid line is the results of fitting the data to a photo-inhibition
model.
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Fig. 2. The cell growth of C. l:ttamle by adding various con-
centrations of CO, gas at 16 w/m’ of light intensity of batch
cultivation.
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Fig. 3. Kinetics of cell growth and pH changes in adding
50% CO, gas for fed-batch cultivation in photobioreactor.
Arrows are the points of adding fresh media.
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Fig. 4. The changes of cell density, residual carbon dioxide
concentration and specific carbon dioxide consumption rate
for fed-batch cultivation of C. littorale by adding 50% CO,

gas on a photobioreactor.
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Fig. 5. The kinetics of growing cells for contmous cultiv- a-
tion of C. littorale in a photobioractor at 16 W/m® of light in-
tensity.
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Fig. 6. The changes of cell density, residual carbon dioxide
concentration and specific carbon dioxide consumption rate
for continuous cultivation of C. littorale by adding 50% CO,
gas.

Table 1. Comparison of chemical composition of C. littorale,
Spirulina platensis and Chlorella pyrenoidosa

Component (wt.%) C. littorale  Spirulina"®  Chlorella"™

protein 32.5 46-63 57
lipid 27.54 4.9 2
carbohydrate 26.0 8-14 26
ash 11.7 42-14 15
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