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A tubular termentor was prepared by packing the wood chips and pumping the yeast solution of Saccharomyces
formosensis in a tubular column. Investigations to characterize the ethanol fermentation in the immobilized cell

tubular fermentoi

r and to compare such a fermentors with other type fermentors were undertaken. Ethanol productivi-

ty of 24.4g Etoh/L hr has been obtained from glucose substrate. This productivity is higher or compared favourably with

that reported in

immobilized bio-reactors.
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Table 1. Medimum Composition(grams per liter

-medium).

Component For Cell Cultivation Fermentation
Anhydrous Glucose 100. 00 160. 00
Yeast Extract 8.50 13.60
Ammonium Chloride 1.32 2.11
Magnesium Sulfate 0.11 0.18
Calcium Chloride 0.06 0.10
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Fig. 2. Schematic diagram of experimental

apparatus.
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Fig. 3. Profile of glucose and ethanol concen-
tration at the outlet.
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Profile of yeast concentration at the

Consumed Ethanol Ethanol

Glucose (g/!) (g/1) Yield
106. 8 51.6 0. 483
138.8 65.7 0.473
129.8 61.4 0. 473

Table 3. Cell Yield

Consumed Cell Concentra- Cell

Glucose (g/1) tion (g/1) Yield
138. 8 1.21 0. 0087
129.8 1.21 0. 0093
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Table 4. Effect of Residence Time on Ethanol Pro ductivity

Concentration of Residence Ethanol Concen- Conversion Ethanol
of Glucose Feed Time tion at Steady-State (%) Productivity
(/1) (hr) (g/1) {g/1.hr)
109.1 3.44 51.6 97.9 15. 02
165.5 3.4 65.7 83.9 19. 12
165.5 2.52 61.4 78.4 24. 38
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Table 5. Comparison of ethanol productivity
Ethanol Con- | Ethanol Productivity (g/!+hr)
System centration at based on Reference
Steady-State(g//)| Liquid Volume | Total Volume
Continuous stirred
Tank Fermentor
CSTF 38.0 4.1 17
CSTF with Cell Recycle 60.0 18.3 17
Tower Fermentor 59.7 11.7 19
Immobilized Fermentor
Immobilized Cells (Wood Chips) 65.7 19.1 6.49 This work
” 61.4 24.4 8.30 ”
” 60.6 21.8 - 6
Immobilized Cells (Carrier A) 65.0 24.9 - 10
e e els) 59.7 29.9 9.57 8
Immobilized Cells(Raschig Ring) 28.4 10.2 5.02 20
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