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Carbon dioxide is estimated to be responsible for 60 % of the global warming effect, and this percentage is tending upward.
Studies on removal and fixation of CO» in the flue gas are recognized as one of the important roles of the future biotechnology.
Photobiological systems have considerably higher photosynthetic efficiency than conventional biomass system. The experiment for
the photosynthetic fixation of CO, and the biomass production was performed with various initial cell concentration in a tubular
photobioreactor and a bubble column CO; contactor with a gas sparger of COz-enriched air(0.03~20%). Synechocystis PCC 6803
could grow at 10~20 % CO: content under pH control. The highest specific growth rate, 0.0258 h™', was obtained at 5% COy-air
mixture. The maximum cell production rate, 0.2784 g/L - day, was obtained when the initia! cell concentration was 045 g/l at 5%
COz-air mixture. The maximum cell concentration was 2.03 g/L in the tubular photobioreactor when the light intensity was 45.5 u
E/ m? - s. This system showed 0.482 g COy/L - day of the CO, fixation.
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1. Pyrex tube 2. Fluorescent lamp 3. CO» contactor

4. Termp. controller 5. pH controller 6. Recorder

7. Thermocouple 8. pH probe 9. DO probe

10, ORP probe 11. Condenser 12. Heating cable

13. Penstaltic purmnp 14. Fresh medium 15, Reservoir

16. Commpressor/Air tank 17. Air drver 18, Pressure regulator
19. CO; gas 2. Flow meter 21. Filter

22, Mixer 23. Humidifier 24. Magnetic purmp
25, Shielding 26. Dark room 27. 05N NaOH

28. 05N HCI

Figure 1. Schematic diagram of tubular photobioreactor
system.
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Figure 2. Growth of Synechocystis PCC 6803 with and
without pH control.
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Figure 3. Effect of concentration of carbon dioxide-air mix-
ture on the growth of Synechocystis PCC 6303.
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Table 1. Calculated solubilities of carbon dioxide from Henrv's
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Figure 4. Comparison of growth rate models with experim-
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Figure 5. Growth of Synechocystis PCC 6803 with initial
cell concentration (5% carbon dioxide-air mixture).
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Table 2. Growth of photosynthetic microorganisms in various conditions.
Photosynthetic Reactor Light Cell Working Specific
ac
microorganism intensity production volume growth rate
Synechococcus OFR" , 6.76—7.76 g/L
20 ¢E/m” - s 25L
sp.(18) (filtration culture) uE/m- s (12h culture)
-avg.
. : : 016 h’
sochrysis T-PBR? 0.32g/L - day 0.016
galbana R dia26em) outdoor culture (max. cell conc. 4 g/L) 50L -daylight
inner dia.2.6cm . ce .
ALI-4(19) £ period(9h)
0042 b
Acrosiphonia ST-PBR” , 200—1,083 mg/L .
77 vE/m - s 3L 185 day
coalita(20) (inner dia. 13cm) #EMTS L sday culture) 0.185 day
-reactor
OFR .
Chlorella o, s |17 mW/em® | 03-04 g/L-h 06L
vulgaris(8) s/v ratio 3.2cm”/cm
-total 1L
—areal prod.
Soiruli TR" 605 g/m” - day
éptr%zlma F' R ) 20 Klux g/m‘ ay 64L
maxima(5) (light path 5cm) -volumetric prod.
1.17 g/L - day
i
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M-135(16) R 1 &/m'day
- t
reeaC ta o 200L
ctor
Chlorel'la , 5064142 )
pyrenoidosa 300 uE/m - s Jnday 0.286h
C-212(16) grm aay
0.0116 g/L - h ~tubular
this study T-PBR 455 ¢E/m’ s {max. cell conc. 203 reactor 470 | 0.0258h™"
g/L) -total 6.5L

1) optical fiber reactor

2) tubular photobioreactor

3) stirred tank photobioreactor
4) flat tank reactor
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