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Abstract— Two methods for increasing cell concentration in a fermenter were evaluated in terms of ethanol pro-
ductivity; cell recycling with settling of yeast flocs and immobilization of yeast cells in Ca-alginate gels. A three phase
tower fermenter was designed and used through this study. Under aerobic and anaerobic conditions, the characteristics
of ethanol fermentation process were investigated for each of the methods.

It was found that the maximum dry cell concentration in the three phase tower fermenter with floc recycle system
was 86 g//. The maximum ethanol yield (96.1%) was obtained at D;=0.2 hr-! under anaerobic condition. The max-
imum ethanol productivity in this system was 36 g/ hr-/ at D;=0.6 hr%.

On the other hand, the fermentation using the Ca-alginate immobilized yeast cell was found to be possible at rel-
atively high dilution rates (0.1-0.2 hr!) in the three phase tower fermenter. The maximum ethanol yield in this system
was 84.7% at D;=0.2hr"! under aerobic condition. The maximum ethanol productivity of 46 g/hr-/ was obtained at D;
=0.2 hr!
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Fig. 1. Three phase tower fermenter for etha-
nol fermentation.
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Table 1. Characteristics and reaction conditions
of three phase tower fermenter

Content Condition

Reactor height 120 em
diameter 5.0 cm
volume 201

Air flow rate
Dilution rate

0.250/min (0.125 vvm)
0.1-0.7 hr1, 0.1-2.0 hrl

Inlet pH 5.0
Reaction temperature  33°C
Inlet glucose 100-200g/!

concentration
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