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Feasibility of large-scale photobioreactors for biological CO, fixation was investigated using Chlorella sp. HA-1. Generally, as
the volume of photobioreactor increased, the CO. fixation rate decreased because of a lower illumination efficiency in
large-scale than in small-scale photobioreactors. Though controlling the arrangement and the number of light source, the
maximum CO; fixation rates that could be achieved were 530 and 357 gCO.m’day for 40 L and 188 L photobioreactor,

respectively, which was higher than the CO, fixation rate of lab-scale photobioreactor.
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Figure 1. Configuration of light sources in 3 L reactors (a), 40 L
reactors (b), and 188 L reactors (c).
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Figure 2. General views of the 3 L reactors (a), 40 L reactors (b),

and 188 L reactors (c).
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Figure 3. Cell growth curves of Chiorella sp. HA-1 with different
number of inner light sources in 40 L photobioreactors at the absence of
outer light sources. O : 1, v : 2, and [J : 3

40 L ZYE 87| :
2 Ji47t OIMER
40 L gl N wes

£ ol ENE of LT &
o] M&Eof o|x|= L&t
3 W% Bae s }
AXE lab 7RG H$-7]0]4 ¢ Chlorella sp. HA-1 A
259 FLE @S €5 7 UG & AFelAE 40
w87 Y5 FPS X 3

ZF7VA 7ok 1 A7 Fig 49lM B 4 9l=o0|, Chlorella
p. HA-19] A% £5& WE 349 M5 17H, 27, 374
2 Z7AAES w2zt 0.204, 0.306, 0.347 g/L-dayo]iTh
o5 Fedo] EAFozA Zzbe] W3] UR Fd A
o W& Chlorella sp. HA-19] A4 £%7} AAFHoR
F7h3 g ¢ & Aok 2 o R Ago] gAY 4R
£z vXe T P FY9 AUt FE&S5E o
i Z49 A7t 1R A$ Chiorella sp. HA-19] A%
£57t 58] ol FUHE WM, iR e ATt 349
7% Chiorella sp. HA-19] AR &5+ 158 Jx 713}
Aok ol R ol 1A A TA o AAo] Hadt
Bl g R3] GBo] B B0 et TAA
F&E9 zelzt 2A vele Aoz F4Ev 4432
2 o8 Fgo] SAYSHA WFE Fo] A A5, 3 L

B F7HA

off [~ o) >

tlo

w

343
ure- 7o A AL Chiorella sp. HA-18} A &E 9 B2:3}
A7%E B4t 2 AF, 40 L AENTIAA & COo,
TG E 108 o]} FristTh A= BFHEWIIIE
2AY-9E A lab TR WEIAY FAALREEE
A7 AdMe FFEe BFFE o= AR 2HIH=
U7k 7HE 383 QA E s gl

5
4 4
a4 3
5 ]
z
g,
a 2
1
0 T T T T r
0 2 4 6 8 10
Time (day)

Figure 4. Cell growth curves of Chlorella sp. HA-1 with different
number of inner light sources in 40 L photobioreactors at the presence of
outer light sources. O : 1, v : 2, and [J : 3
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Figure 5. Cell growth curves of Chlorella sp. HA-1 with different
number and position of inner light sources in 188 L photobioreactors. O
1 13 total, vV : 7 center, and [] : 1 center & 6 outer
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