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Continuous Alcohol Fermentation by a Flocculating Yeast
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Abstract — In this study continuous alcohol fermentation of molasses by the recirculation sys-
tem has investigated. After cultivation of yeast cells in the YPD medium with increasing the
medium concentration from 10 to 183.5 g/l stepwisely, the fermentation medium was replaced
by molasses. The maximum cell mass was 25 g/, and the mean cell mass during the operation
was 23.5g/l, which was 34 times higher compared with a conventional batch system. The
optimum fermentation conditions with feeding molasses of 180 g/l were obtained when the
fermentation was carried out at 500 rpm and at the dilution rate of 0.037 h™!. Under these
conditions we could safely operate the fermentor for 645 h without any trouble. The maximum
alcohol productivity was 4.9 g/l-h with an alcohol concentration of 53.9 g/l at the dilution rate
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Fig. 1. Cell mass variation during operation.

Aeration was controlled as 0.33 vvm/6h/day.
Viability was kept over 95%.
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Fig. 2. Variation of EtOH and RTS on the dilution
rate.

Fermentation conditions: 200 rpm, 32C; aeration rate,
0.33 vvm, 6 h/day; total sugar, 178.8 g/I.
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Fig. 4. Profiles of EtOH and RTS during continuous
alcohol fermentation.

Fig. 3. Variation of EtOH and RTS on the agitation
speed and the dilution rate.

Table 1. Kinetic data obtained from batch (B) and continuous fermentation (C)

bbb b et

Yo (8/8)

Broth D(h~ 1)V Total sugar{(g/l) Remained total sugar(g/l)  Alcohol(g/D)
Molasses(C) 0.024 178.8 16.7 714 0.40
Molasses(C) 0.036 179.2 17.0 70.0 0.39
Molasses(B) - 181.7 ~— 72.1 0.40

D). dilution rate=1/retension time.
2Y,. was expressed as the yield of conversion of glucose to alcohol.

Table 2. Comparison of productivity (PD) obtained from batch (B) and continuous fermentation (C)

Broth Dth™bH Total sugar(g/l) Alcohol{g/D PD{g/l-h)
Molasses(C) 0.024 178.8 714 1.71
0.049 " 69.3 3.39
0.062 g 57.8 3.58
0.091 r 53.9 491
Molasses(B) — 181.7 72.1 0.75
Cassava(B) — 191.2 81.6 0.68
Naked barley(B) —- 178.9 71.0 0.59

Table 3. Fermentor volume needed for producing a 48,000!/d 95% (v/v) aleohol (1,509.8 kg, EtOH/h)

——
—

Broth Fermentor volume(m®) No of fermentor with 117 ki  Settler volume(m?) Remarks
Molasses (C) 833 10V 110 w=0.8%
Molasses (B) 2,020 21% w=0.9
Naked barley (B) 2 560 27% w=0.9

DFn=1,5008/1.71/0.8/117=95=10 (Tanks) Where, 1.71: alcohol productivity (kg/m’h)

YWorking volume
MMncluded with 2 fermentors under distillation and stand-by.
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