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Table 1 Comparison among different batch operation modes
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Fig.5 The comparisons between the calculated curves Fig. 6 The simplified diagram of extractive
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Fig. 7 The comparisons between the calculated
curves and the experimental data for the
extractive L-lactic acid fermentation with
external recycle
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Extractive L-lactic Acid Fermentation with Immobilized
Rizopus oryzae in a Three-phase Fluidized Bed

Li Shaozhuang Lin Jianping Lu Yinghua Li Xuemei Yao Shu Cen Peilin
{ Department of Chemical Engineering, Zhejiang University, Hangzhou 310027)

Abstract The Rhizopus oryzae was immobilized by calcium alginate entrapment method. A three
phase fluidized-bed bioreactor was designed to perform the immobilized-cell L-lactic acid fermenta-
tion. A solvent extraction column was coupled with the bioreactor to remove L-lactic acid from fer-
mentation broth. The TRPO was used as solvent and solfonated kerosene as dilutent. The results in-
dicated that the pH value in the broth was regulated above pH 3.5 and the fermentation rate was as
high as 11g L-lactic acid per hour per liter of beads. A mathematical model was proposed to describe

the concentration of L-lactic acid in the extractive fermentation.

Key words L-lactic acid, extractive fermentation, TRPQ, R. oryzae, three-phase fluidized-bed

bioreactor
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