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Abstract

This research studied the capture and storage of carbon dioxide (CO,) through the cultivation of
Chlorella sp. AARL G049 microalgae at the laboratory scale. The study examined the effects of CO,
concentration in the cultivation system at 3 levels: 0% (100% air), 3% (CO, from a gas tank), and 3%
(CO, from diesel engine exhaust gas), as well as gas flow rates of 0.25, 0.50, and 0.75 vwm on the
growth rate of the algae. Experiments were conducted between 08:00 and 16:00 for a period of 4 days.
The results showed that the number of algal cells increased over the cultivation period, and higher CO,
concentrations and flow rates led to greater algal cell growth. The average dry weight of algae
cultivated at CO, concentrations of 0% (100% air), 3% (from the gas tank), and 3% (from diesel exhaust
gas) ranged from 0.27-0.35, 0.47-0.65, and 0.31-0.49 grams per liter, respectively. The biomass
productivity and CO, capture rates for cultivation at 3% CO, (from the gas tank) and 3% CO, (from
diesel exhaust gas) were 0.0875-0.1325 and 0.0625-0.1075 grams per liter per day, and 0.0839-0.1270
and 0.0599-0.1031 grams of CO,per liter per day, respectively.

Additionally, the algae produced from cultivation showed potential for lipid extraction, yielding
0.0025-0.0636 grams per liter, which can be further processed into biodiesel. Therefore, promoting
large-scale algal cultivation could not only help reduce atmospheric CO, but also serve as a source for
renewable fuel production.

Keywords: Carbon capture and storage, Carbon dioxide, Exhaust gas, Low-Speed Diesel Engine, Algae
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A15197 1 93AUTENOUVRITINIAAMTEURAA1Y (% Dry Matter Basis) [1]

Biomass Carbohydrates Proteins Lipids
Chlorella vulgaris 21.0 15.67 41.51
Chlorella sorokiniana 35.7 9.9 18.81
Nannochloropsis oceanica 22.7 24.8 19.1
Scenedesmus obliquus 134 4.66 30.38
Dunaliella salina 32.0 57 9
Scenedesmus dimorphus 21.0-52.0 8.0-18.0 16.0-40.0
Chlorococum humicola 32.5 - -
Chlamydomonas reinhardltii 22.6 64.7 12.6
Spirogyra sp. 33.0-64.0 6.0-20.0 11.0-21.0
Porphyridium cruentum 40.0-57.0 28.0-39.0 9.0-14.0
Dunaliella salina 85.6 8.46 11.47
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