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Abstract — Batch cultivation of Chlorelig vidgaris was carried

and describe mathematically the CO, inhibition of microal gal CO,

ture gas to culture medium was estimated from the volumeiric O,
fer coefficient and aquatic equilibrium relationship between diss
calculated during microalgal culture. When air containing 0.0335
rate was limited by CO,
2%(v/v) CO, and the dissolved CO, concentraiion was maintaind
the flue gases from thermal power stations and steel-

fixation rate was successfully formulated by a new empirical equation as a function of dissolved CO,

could be useful for modeling and simulating the performance of
the CO, inhibition of microalgal CO, fixation was reversible and
shock of unusually high CO, concentration,

Key words: Biological Carbon Dioxide Fixation, Carbon Dioxide

Rate, Microalgal Growth Kinetics

i

—

LM

AT 5o H A7 BARAZ ARy g ATeus sy

*E-mail : Jjmpark@postech,ac.kr

heelie] efslel Asiate] WAYUL olel AdjRye B0 Zlzal] faled vysns g

A
sho
2=

o4

o) idaletse)
FRUe] 0.035%(vivd
SE5E W &=

o)kt
o2 Qe Heol Hed A
dYA0E dFiaen ol 4E% olugEa 33
RelFa olvh. we) £ A e odshRa
OF /EHORH P& FHEVLE vUYD oA

19l £dzdd =g5 2

out under various CO.
fixation. The volumetric CO, teansfer coefficient from mix-
transfer cocfficient obtained experimentally. Using this trans-
olved inorganic carbons, the behavior of dissolved CO, was

> Concentrations in order to understand

%(viv) CO, was supplied into microalgal culture, the fixation
transfer rate. However, the limitation was disappeared by supplying mixture gas containing above

at the saturated value. In the range of CO, partial pressure in

making plants, the microalgal COQ, fixation rate was inhibited. The CO,

concentration, which
enriched CO,. Also, it was found that
fixation process could be stable against a

photobioreaction with
that micoalgal CQ,

Concentration, Microalgal Culmre, Carbon Dioxide Transfer
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Fig. 1. Dissolved oxygen variation during aeration and volumetric oxy-
gen transfer coefficient.
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Fig. 2. Variation of inorganic carbon species and pH in N8 medium
during bubbling with gas mixture containing 6% (v/v) CO,.
O+ total inorganic carbon, & : dissolved CO,, @ HCO;, &:CO5,
[: pH
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Fig. 3. Equilibrivm concentrations of dissolved CO, and proton in pure
water and the N8 medium at different partial pressure of CO,.
O dissolved CQ, in the N8 medium, & : pH in the N8 medium, 1:
dissolved CO, in pure water, 2: pH in pure water.
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Fig. 4. Time course of fixed CO,, pH and dissolved inorgainc carbons
during microalgal culture under 0.035%(v/v) CQO, containing
gas mixture.

O fixed CO,, A : pH, 1: total inorganic carbon, 2: dissolved CO,
Polynomial expressions used: X(t)=0.05+7.05 + 107, pH(t)=6—4.23-
10763 811074931078 +2.56-107%"-4.62. 10711 ¢
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Fig. 5. Time course of fixed COQ,, pH and dissolved inorganic carbons
during microgalgal culture under 2%(v/v) CO, containing gas
mixture.

O fixed CO,, A : pH, 1: total inorganic carbon, 2: dissolved COo,
Polynomial expressions used: X(0)=0.068-5.96 - 1073t+1.70 - 10—
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Fig. 6. Time course of fixed CO,, pH and dissolved inorganic carbans
during microalgal culture under 6% (v/v) CO, containing gas
mixture,

O:fixed CO,, & :pH, 1: total inorganic carbon, 2: dissolved Co,
Polynomial expressions used: X{(0=0.07-6.21 1073417410742, pH(t)
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Fig. 7. Effects of dissolved CO, concentration () and CO, partial
pressure (4 ) on microalgal CO, fixation rate in the linear
growth phase.

1: fitied by Eqg. (19) which has =0.899, 2: fitted by Eq. (20) which
has r*=01.978.
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Fig. 8. Effect of shock loading of 30%(v/v) CO, on microalgal CO,
fixation.

O: fixed CO,, & :pH
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