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To achieve higher ethanol productivity in the fermentation system, a continuous ethanol produc-
tion has been investigated with the air-supplement in a packed-bed immobilized cell reactor system.
Yeast cells were immobilized using sodium alginate gel.

The results showed that, when the feed medium was saturated with oxygen through aeration into
the medium reservoir, the maximum ethanol productivity of the reactor was enhanced from 35g//-
gel-hr to 55 g/l-gel-hr at the residence time of 10-20 min. and the residence time for the 90% conver-
sion of substrate to ethanol was reduced from 40 min. to 25 min. In case of 18% glucose medium,
the maximum productivity was increased from 35 g/l-gel-hr to 45 g/l-gel-hr and time required for
90% conversion was from 90 min to 70 min. This behavior of air-supplemented reactor system might
be due to the fact that both growth and viable fraction of yeast within the gel were increased during

reactor operation.
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Fig. 1. Schematic diagram of the two-stage alcohol fer-
mentation system,

1. Packed-bed reactor (Height; 17 cm, internal diameter)
2. Temperature controller

3. Trap for the gas sparging and pH control

4. Magnetic starer 5.Ultramasterflex pump

6. Water bath,
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Fig. 2. Cell growth inside gel beads of different algi-
nate concentration,
e : 1% of sodium alginate
O : 2% of sodium alginate
A : 2.5% of sodium alginate
v : 3% of sodium alginate
O: 4% of sodium alginate

Table 1. Effect of alginate concentration on cell viabili-

ty.

Cell viability (%) Concentration of alginate
Time (hr) % 2% 25% 3% 4%
0 84 79 77 89 76
5 80 78 67 80 -
11.5 77 69 81 68 82
17.5 79 74 80 82 83
245 77 82 78 70 71
29.5 71 71 32 80 83
45.5 74 60 73 82 76
average 77 73 77 79 79

No. of viable cells
No. of viable cells + No.
of dead cells

Viability (%) = x 100
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Fig. 3. Ethanol concentration in effluent.
(Aerated (0), Oxygen-free (®))
A: 9% glucose media, B: 18% glucose media
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Fig. 4. Residual glucose concentration in effluent.
(Aerated (0), Oxygen-free (®))
A: 9% glucose media, B: 18% glucose media
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Table 2. Comparison of ethanol productivity at dif-
ferent level of conversion,

%thanol productivity 9% Glucose 18% Glucose
(g/l-gelhr) | No No

Conversion(%) Aeration Aeration Aeration Aeration
60 34 55 25 37
65 33 54 23 35
70 33 53 22 34
75 32 52 20 33
80 31 50 19 30
85 30 47 17 29
90 25 35 15 26
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Fig. 5. Ethanol productivity of reactor.
(Aerated (0), Oxygen-free (®))
A: 9% glucose media, B: 18% glucose media
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