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ABSTRACT

The amount of carbon dioxide (CO,) emitted from industrial sector tends to be increased
every year. It is a main contributor to the rise of atmospheric CO, and global climate change. Based
on the fact that microalgae can fix CO, by photosynthesis as same as plants, therefore, it is a
possibility to use microalgae for reduction of CO, emitted from industrial sector. The major concern
is high temperature of fuel gases emitted from combustion process. Therefore, this work aims to: 1)
select thermotolerant microalgae, which can tolerate to high concentration of CO,. 2) scale up the
cultivation to pilot scale and 3) study the potential of algal biomass for alternative energy. The
research started with cultivation of 10 monoculture microalgal species and a microalgal consortium
culture (3 replications) at 40 °C, 100% CO, (0.2 vvm flow rate) in 200 mL Jaworski's Medium (JM)
for 5 days. The control set (n = 3) was also set up using the same condition but with air input instead
of CO,. It was found that Chlorella sp. AARL G049, Chlorella sp. AARL G012 and a microalgal

consortium culture were able to grow. Their dry weights were 0.0453+0.0012, 0.0343+0.0012 and



0.0152+0.0029 g.L_l, respectively, which were found to be significantly different (p<0.05) from the
beginning. Two monocultures with high biomass productivity, Chlorella sp. AARL G012 and
Chlorella sp. AARL G049, were selected for cultivation in 5 L. In order to reduce cultivation cost,
CMUO03 medium was applied under the same condition. It was found that Chlorella sp. AARL
G049 was able to grow well in both types of medium (JM and CMUO03) without any significant
difference (p<0.05). After that, the cultivation was scale up to 20 L and 100 L under the same
condition of CO, and temperature. It showed that Chlorella sp. AARL G049 was still able to grow.
The next experiment was done by cultivation of Chlorella sp. AARL G049 in 2.5 L CMUO3 using
20% CO, (the same concentration as exhaust CO, emitted from industry) for 10 days. The result
showed that biomass of Chlorella sp. AARL G049 was significantly higher (p<0.05) than the
biomass gained from the control condition. This research provides a good tendency for reducing
industrial carbon dioxide by microalgae in the future. In order to assess potential of algae biomass
for alternative energy, Chlorella sp. AARL G049 cultivated in 5 L of CMUO03 medium under 100%
CO, and 40 °C, was extracted for lipid content and analyzed for fatty acids by GC-MS. The result
showed 13.8% lipid content and the major fatty acids were palmitic acid (C16:0) and linolenic acid

(C18:3). It can be concluded that Chlorella sp. AARL G049 has potential for biodiesel production.



