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ABSTRACT

An open pond type photobioreactor for mass cultivation of S. platensis was designed and the growth
parameters from different cultivation processes were compared. 0.30(1/day) of specific growth rate and
1.69(g/¢ ) of maximum cell density were obtained from batch cultivation. In fed —batch cultivation, spe-
cific growth rate and maximum cell density were estimated as 0.22(1/day) and 1.75(g/# ), respectively.
Maximum biomass productivity from continuous cultivation was obtained as 0.44(g/¢ /day). It proves
that an outdoor mass cultivation of S. platensis considering optimal environmental condition is economi-
cally feasible. In addition, the biomass productivity was studied in two different mixing systems such as
agitation and air sparging methods. The biomass productivity by an agitation method was better than

that in an air sparging method.

A E

A ARz Axs Sle sAEFT
Fol FARTFYLR AR o= e o
& P AT A HAY ko] §A
T AF 2~3Fute] Azt shgated ek AuA|
ofg-Fo] F3| st ool WA BLAEFE
& WAelA e Ao Ago] Brbs Aol
= Ago] vhsEte olo] A 20u) o]ie} A

t Corresponding Author

401

=g ookt F
Alg AEZZHE
‘@*W] 7Vs3tck
2 z2F< 44
FEo] A4 =7t
k. §3] Fellyz

W AT 24}

(23). ¥ |4E3} 22
P e Pe B
Solste} g0l Fe
Qo2 e AT

e wEsA g BeluAe) T olgo]
hretel edoR o MsELE AT FAE
2 g PEse 3P4 HHL 23 9o} o)
23e PR TSR AT rh45)



402

1. Substrate reservoir. 2. Gear pump. 3. Cool-white fluorescent lamp.
4. Thermometer. 5. pH meter. 6. Temp. controller. 7. Plastic fan stirrer.
8. Air pump. 9. CO: flowrate meter. 10. CO: tank.

Fig. 1. Schematic diagram of a two stage open
pond photobioreactor for the cultivation
of Spirulina platensis.
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Fig. 2. The cell growth and pH change for batch
cultivations of Spirulina platensis.
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Fig. 3. Kinetics of cell growth in fed-batch culti-
vations of Spirudina platensis. Arrows indi-
cate the point of adding fresh media.
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Fig. 4. The cell growth and pH change during
continuous cultivations of Spirulina pla-
tensis using aeration method.
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Fig. 5. The cell growth and pH change during
continuous cultivations of Spirulina pla-
tensis using agitation method.
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Fig. 6. The cell growth and biomass productivity
for two different agitation methods in con-
tinuous cultivation.
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Table 1. Comparison of growth parameters from different cultivation processes for the growth of Spirulina

platensis.
Specific growth rate Maximum cell density Max. biomass productivity
(1/day) (dry-g/?) (/¢ /day)
Batch 030 1.69 0.51
Fed-batch 0.22 1.75 0.39
Continuous(first floor)* 0.25 172 043
Continuous(second floor)* 0.25 1.74 0.44

* First floor was mixed by air sparging system.
** Second floor was mixed by stirring system.
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