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CO, Fixation by Chlorella HA-1 Cultured in Bubble Columns. Sung, Ki-Don, Jin-Suk Lee?*,
Chul-Seung Shin, Mi-Sun Kim, Soon-Chul Park, and Seung-Wook Kim'. Biomass team, KIER,
71-2 Jang-dong Yuseong-gu Taejeon, Korea, 'Dept. of Chem. Eng.. Korea University, Seoul,
Korea ~The characteristics of CO, fixation by Chlorella HA-1 cultured in bubble columns were stu-
died to achieve high photosynthetic rates per basal area. The influence of experimental conditions such
as the diameter of a bubble column and gas flow rate, on photosynthesis of Chlorella HA-1 was inves-
tigated. The maximum productivity and the overall CO, fixation rate obtained in a 0.15L bubble
column was 1.09 g dry biomass/L-day and 1048 g CO,/m’-day, respectively. Light limitation has been
observed in the bubble columns having a diameter larger than 3.5 cm. As the reactor volume increased,
the decrease of the CO, fixation rate was remarkable. High gas flow rate was helpful to mitigate the

light limitation problem.
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Fig. 1. Schematic diagram of COQ, fixation system with a
bubble column bioreactor.
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Fig. 2. The fraction of light transmitted by Chlorella HA-1
suspension.

Fig. 2% ©|83}4 Chlorella HA-1 wiSFA] HP9~7]oﬂ/11 1)
o] TGHE HH gt Ak AHE rd o

o}, A 24 Chlorella HA-1 5 =7} 2g/1] &% HJ~a~7] X
el Ae] Wel A7)7b 16Klux(=192 pmol/m*-sec[13])
olm uhe-7] ITH O EHE 1 cm Zoldae Wl A7
2} 1.6Klux¥= Fig. 2& ARS8 o5 ok Chlorella
Zo] A Ao HAIEE FHa wWe Arst 7.64
umol/m*-sec[12]19]S 7 o vkg-7]e] djf-Ho] 3
AgE 273kl oA HE AE5E 5 olot =3 FHg o
Alekzt Zolgk 2719 1860 pmol/m*sec?] 735 A
Fxo} Weo] £3} zlole] Fo] 538031l A F
3 Yol FFEHES & 7 vk 232 A8 vkgr|
oA & sl & FX 2 g/19] Chlorella HA-1#9)
oMol 7% uke7] FTHORHE 268 cm Zol7kA] 4t
g Wo] FFEHE U sk A TRt o =&
ul % Fo A=

Table 1. Fraction of light transmitted through Chlorella HA-1 culture (light source: Fluorescent bulb, halogen bulb)

AT =
Zol(cm) Lhs=eh 0.5 1 2 4 4
14 0.6563 ()*** 04063 ()** 025 () 0.0938 (0.071)  0.0113 (0.0110) 0.0113 (0.0110)
24 0.5688 (0.7742)  0.2500 (0.2903) 0.1094 (0.0774) 0.0375 (0.0194) 0.0016 (0.0026) 0.0016 (0.0026)
3.9 0.475 (0.6452)  0.1563 (0.1161) 0.0625 (0.0274) 0.0125 (0.0042) 0.0007 (0.0005) 0.0007 (0.0005)
54 0.4375 (0.5548)  0.1094 (0.0645) 0.0375 (0.0129) 0.0063 (0.0026) 0.0007 (0.0005) 0.0007 (0.0005)
7.4 035 (0.4516)  0.0781 (0.0355) 0.025 (0.0097) 0.0044 (0.0016) 0.0005 (0.0004) 0.0005 (0.0004)

*Values in parentheses represent the fractions of light transmitted with halogen bulb. **Not determined.
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Fig. 3. Growth of Chlorella HA-1 in bubble columns.

Experimental conditions: light intensity=95 pmol/m” - sec; T=30C;

Ve2=10%; gas flow rate=0.5 vvm.
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Table 2. Summary of experimental results for CO, fixation
by Chlorella HA-1 cultured in bubble columns
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2 1.097 5.65 1048
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Fig. 4. CO, fixation rates by Chlorella HA-1 cultured in
bubble columns.
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Fig. 5. Effect of gas flow rates on the growth of Chlorella
HA-1 in bubble columns.

Experimental conditions; Light intensity=190 wmol/m® - sec; T=
3000, y002=10%.
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