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Abstract — Using a flocculating Saccharomyes cevevisiae CA-1, an air-lift reactor equipped with a
modified settler was used for ethanol fermentation. The effects of conditions such as aeration
rate, initial glucose concentration, and dilution rate were studied using the air-lift reactor. In batch
fermentation, optimum aeration rate was 0.5 vvm. In continuous fermentation, aeration rate and
initial pH were fixed 0.5 vwvm and 4.5, substrate concentration and dillution rate were changed
10~15% and 0.1~1.3. The maximum ethanol productivity was shown to be 204 g//-h in 10%
glucose and 0.7 h ! dilution rate., and optimum operation condition considering the ethanol produc-
tivity and glucose utilization ratio was 0.5 h ! dilution rate in 10% glucose concentration.
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Fig. 1. Schematic diagram of air-lift continuous reactor
for ethanol production.

(1) Air-lift reactor

(3) Circulation water bath
(5) Flow meter

(7) pH electrode

(9) Thermometer

(11) Exhaust gas

(13) Medium tank

(2) Peristalic pump

(4) Air pump

(6) Condenser

(8) pH controller

(10) Air filter

(12) Production receiver
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Fig. 2. Effect of aeration rates on the ethanol produc-
tion in a batch fermentation by flocculent Saccharomy-
ces cerevisiae CA-1.
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Fig. 3. Effect of dilution rate and glucose concentration
on residual glucose in the air-lift continuous reactor.
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Fig. 4. Effect of dilution rate and glucose concentration
on effluent cell in the air-lift continuous reactor.
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Fig. 5. Effect of dilution rate and glucose concentration
on ethanol concentration in the air-lift continuous reac-
tor,
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Fig. 6. Effect of dilution rate and glucose concentration
on residual glucose output in the air-lift continuous rea-
ctor.
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Fig. 7. Effect of dilution rate and glucose concentration

on ethanol productivity in the air-lift continuous reactor,
—O=: 10% Glucose, —@—: 13% Glucose, —1—: 15%
Glucose
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Fig. 8. Combined factor, affected by the ethanol produ-
ctivity and glucose utilization ratio, as a function of

dilution rate at various influent glucose concentrations.
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