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The immobilized cell tubular fermentor was prepared by wood chips or alginate gel. Investigations
of characterization of the performance of ethanol fermentation in the immobilized cell tubular
fermentor were undertaken and the results were compared with those of other fermentors. The im-
mobilized cell fermentor packed with alginate gel showed much higher ethanol productivity than
that with wood chip. It was concluded that the immobilized cell tubular fermentor packed with
alginate gel might offer better perspectives for continuous ethanol production than that with wood

chip.
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Table 1. Composition of medium.
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N og:?(:o2
s

Fig. 1. Schematic diagram of experimental apparatus.
1. Feed tank 2. Peristaltic pump

3. Tubular fermentor 4. Product tank

5. Shaking water bath 6. Water circulation pump
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Table 2. Screening of Saccharomyces sp. for ethanol fermentation.
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Strains Ethanol Concentration Ethanol Yield Cell mass % Survial
' 74)] Y p/Solg/g) (x 108 cell/m/ ) cell viability

S. cerevisiae (IFO-1) 63.7 0.425 1.40 84

S. formosensis (IFO-0216) 64.0 0.427 1.46 85

S. peak (IFO 0222) 60.3 0.402 1.25 79

S. robustus (IFO 0224) 62.7 0.418 0.76 72

S. cerevisiae (IFO 2363) 63.0 0.420 1.60 81

S. cerevisiae (IFO 1806) 62.2 0.415 0.95 79

*Substrate conc.; 150 g// as glucose (glucose synthesized broth)
*Yield(Y p/ So) was expressed as the yield of conversion of glucose to ethanol
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Table 3. Retention amount of cell on different support.

Cell retention Cell retention

Support (mg cell/g (g cell// Reference
support) fermentor)
Wood chips 100 29.6 This work
(2 X 3mm)
Ca-alginate 43 29.2 This work
gel
Porous bricket 20 12.3 16
Raschig ring 17 7.3 16
(5—7mm o.d)
PVC-flake 253.0 5.3 16
Ca-alginate 151.0 10.5 16
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Fig. 2. Glucose and EtOH concentration at the fermentor outlet packing wood chip
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Fig. 3. Glucose and EtOH concentration at the fermentor outlet packing alginate gel.
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Fig. 5. Glucose and ethanol concentrations profile at the
steady state
(Dilution rate; wood chip, 233 hr1: alginate, 0.32 hr-!)
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Liquid V Total V Liquid V Total V at steady-state
CSTF 0.13 4.1 38.0 17
CSTF with cell recycle 0.30 18.3 60.0 17
Entrapping method 0.25 0.11 20.0 8.8 80.0
(Ca-alginate gels) 0.33 0.15 21.5 9.4 65.4
0.58 0.26 32.9 14.5 56.5 This work
Adsorption method 0.25 0.10 17.1 6.7 68.3
(wood chips) 0.32 0.12 20.6 8.0 64.8
0.59 0.23 32.6 12.7 54.9
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Table 5. Ethanol and cell yield
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Support Consumed glucose produced ethanol Outlet cell Ethanol yield Cell yield

g/ (/) (g/) (g Ethanol/ g glucose) (g cell/ g glucose)

143.2 68.3 1.2 0.476 0.007

Wood chip 138.9 64.8 1.2 0.466 0.009

115.2 54.9 1.2 0.476 0.010

168.9 80.0 N4 0.470 0.002

Alginate 138.7 65.4 0.4 0.471 0.003

116.6 56.5 0.4 0.485 0.003
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