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SUMMARY

[. Title
“ A Study of CO, Fixation from Flue Gas Using Photosynthetic Microalga ”

1. Importance and Objectives

CO, fixation using photosynthetic microalgae has several advantages over
physicochemical technologies. However, real flue gases wusually contain high
concentration of CO,, NO, and SO, under a high temperature environment. In order to
treat emission flue gases directly with microalgae, the microalgal cultivation should
be adapted to tolerate such harsh conditions while maintaining a high growth rate and

CO, fixation rate.

I'I'l. Strategy and Methods

We chose 2 green alga (Scenedesmus and Chlorel//a) and 2 cyanobacteria (Microcystis
ichthyoblabe and Microcystis aeruginosa) for the acclimation. These algal cells were
cultivated to acclimate up to the conditions of 20% CO,, 100~150 ppm of SO, and NO,,
and 40°C by gradual exposure to higher stress. In order to utilize the light energy
maximally, the reactor design and mixing are important while maintaining a high

density cultivation and growth rate.

IV. Results and Discussion

« (Cyanobacterium M. /ichthyobl/abe showed the most high rates of growth and CO,
fixation at 5% CO, standard condition. Scenedesmus showed a better result than
Chlorella.

» The timing for medium change to extend the exponential growth was good at the late
stage of exponential growth or an early stage of stationary phase. The stage of
better metabolic activity was preferred to the old stationary age.

« 00, fixation rate at 10% CO, condition was reduced by 6-24% compared to 5% standard
environment. Cultivation at 15% CO, condition showed 12-30% reduction of CO, fixation.
The decrease of CO, fixation rate at 10% was achieved by WM. aeruginosa among 4
microalga. Chl/orel//a showed the smallest reduction of CO, fixation power at 15%.

« 00, fixation rate at 15% CO, condition: Scenedesmus 21.7 mg/L/h, Chlorella 17.1
mg/L/h, M. Jichthyoblabe 24.4 mg/L/h, M. aeruginosa 21.3 mg/L/h. Cyanobacterium .
ichthyoblabe showed the best performance among 4 microalga and Scenedesmus was better

than Ch/ore//a in green algae group.



» Even though 4 microalgae display the lowered growth rate and fixation rate, the
exponential growth stages last longer and final cell concentration reached a high
value similar to 5% standard environment. Therefore it can be concluded that our
microalga were adapted successfully and able to tolerate the high CO, environment up
to 15%.

* |f nitrate ion is in short and the environment is harsh for microalga, the number
of algae cell does not steadily increase due to the lowering of cell division.
Instead, individual cells are gaining weight or getting bigger in size, which looks
like an aging society.

» Nitrate fed-batch culture enhanced growth rates 4.4-4.8 fold compared to non-fed
batch cultivation. Sceneagesmus displayed the highest enhancement of CO, fixation rate

and growth rate based upon absorbance change.

VI. Conclusion and Future Plan
* Completion of adaptation study for the environments of high CO, and temperature
» Adaptation of microalgal strains to acidic gas environment of SO, and NO,

* 00, removal experiments from model real emission flue gases



