2= AR 24P A1Z. pp. 9~18 1999

Microalgal Culture Conditions for Utilization of Flue Gas from
Rice Husk Incinerator
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ABSTRACT

This study was performed to investigate the optimum microalgal culture conditions using flask culture and to
find the feasibility of using the flue gas of the rice husk incinerator for cultivating the microalgae.

The optimum initial pH of media was 4.5 for the microalgae culture, and the intermittently illuminated culture
was more effective than the continuous illuminated culture. Thus, the balance between photosynthesis and formative
metabolism must be considered thoroughly to cultivate microalgal cells. The optimum CO, concentrations were in
the range of 7 to 10%, and the optimum temperature was about 35T in both the daytime and the nighttime for the
culture. When flue gas of the rice husk incinerator was applied to the microalgae culture using stirred
photobioreactor, the dry cell weight was 0.026 g dry biomass/hr - £. The results obtained in experiments indicated
that the flue gas was effective for microalgae culture without any limitations.
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Table 1 Elements of M4N and MBM

Element M4N MBM
(8/¢) (8/2)
KNO, 5 0.2
MgSO,7H,0 25 0.075
MnSO,H,O 0.002175 0.0025
ZnSO,7H,0 0.000222 0.000222
CuSO,5H,0 0.000079 0.000079
FeSO,7H,0 0.003 0.002
H;BO, 0.00286 0.00286
Na,Mo0,2H,0 0.0000247 0.0000247
KH,PO, 1.2 0.175
K,HPO, - 0.075
CaCL2H,0 - 0.01
NaCl - 0.025
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Fig. 1 Schematic diagram of microalgal cul-
ture apparatus.
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Fig. 2 Effect of initial pH of media on micro-
algal growth (dry cell weight)
[Temp.; 30C, Intencity of light; 5.5
klux, CO, conc.; 7%, Flow rate of CO,
enriched air; 500 m¢ /min (2 vvm)].
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Fig. 3 Comparison of the growth curves bet-
ween pH controlled and pH uncont-
rolled at stirred photobioreactor
(U.C. : uncontrolled, C : controlled)
[Temp.; 30T, Intencity of light; 10
klux, CO, conc.; 7%, Flow rate of CO,
enriched air; 500 m¢/min(0.5 vwm).
Mixing speed; 200 rpm).
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Fig. 4 Comparison of the growth curve bet-
ween intermittent and continuous illu-

mination

[Temp.; 30T, Intencity of light; 5.5
klux, CO, conc.; 7%, Flow rate of CO,
enriched air; 500 mg/min (2 vwvm).

Initial pH of medium ; 4.5].
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Fig. 5 Effect of flow rate of CO, enriched air
on growth
[Temp.; 30T, Intencity of light; 5.5
klux, CO, conc.; 7%, Initial pH of
medium ; 4.5].
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Fig. 6 Effect of CO, concentration in air on
growth [Temp.; 30C, Intencity of light;
5.5 klux, Flow rate of CO, enriched air;
500 m¢/min (2 vvm), Initial pH of
medium ; 4.5].
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Fig. 7 Effect of temperature for two CO,
concentrations on growth of micro-
algae [Intencity of light; 5.5 klux, CO,
conc.; 7% & 10%, Flow rate of CO,
enriched air; 500 m¢/min (2 vvm),
Initial pH of medium ; 4.5].
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Fig. 8 Effect of night (Dark periods) tempera-
ture on growth of microalgae [Daytime
Temp.; 35T, Intencity of light; 5.5
klux, CO, conc.; 7%, Flow rate of CO,
enriched air; 500 m¢/min (2 vvm).
Initial pH of medium; 4.5].

PPM), NO,(50~70PPM),
and Kim, 1996).

Az Fotaa wFE A A A 2429 Wi
7t2(CO, T& 1%)8 €43 CO, %337} (CO, &
= T%E 2tz AHg-ate] i HA A4 8442
F g 23E 29 99 Uehiich 4tz
AE AT adelM g Zo] &4 CO, 7383 7]9 )
A7tAe BF ulHEF wjgA E 2to)AS ®olA
okt

AL E o] &3 Az FY w5 A
S o BEs) 27] Aste] FUd APFAJ
HEH FRENE7)NAM CO, FE7} 4.8%< uid
b2 ol g8t HARF A3 HES AU
o 19 102 1 Z3E vebd Rojch 27| pHS57
oA} 180 A|7F 3 M X %= 4.6 (g dry biomass / ¢)
o], AF pHe 7.7& Jehdolrt. njd A& =7t
0.028 hr~'0] Q] 31, A A+A]-& 0.026 (g dry biomass/hr -

SO,(40~ 52PPM)o] th(Park

—15-



FEA7IATHA A24P A1E 19999 2¢

DCW (mg/ml)

0 P 4 2 ¥ Y ' " 4 5 ; i " ' A A
0 12 24 36 48 60 72 84 96
Time (hrs)

—— Pure gas -{}~ Flue gas \

Fig. 9 Comparison of the growth curves bet-
ween pure CO, enriched air and flue
gas
[Temp.; 35T, Intencity of light; 5.5
klux, CO, conc.; 7%, Flow rate of CO,
enriched air and flue gas; 500 mg/
min (2 vwm), Initial pH of medium; 4.5].
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Fig. 10 Culture of Chlorella sp. using flue
gas at stirred photobioreactor [Temp.;
35T, Intencity of light; 10 Kklux,
Mixing speed; 200 rpm, Flow rate of
flue gas; 500 m¢ /min (0.5 vwm)].
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