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Performance of Cone Type Tower Fermentor for Ethanol Production
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ABSTRACT

A cone type of tower fermentor loaded with flocculating Sacchromyces uvarum was used to study
the fermentor performance. The performance of cone type fermentor was compared with those of other
fermentors.

The maximum yeast concentration in the cone type of tower fermentor was 35.9-43.0 g/1. hr and the
maximum ethanol productivity was 14.75 g/1. hr at the dilution rate 0.26 hr~'. The ethanol yied was
0.446-0.472 g ETOH/g Glucose.

It was concluded that a cone type of tower fermentor might offer better perspectives for continous
etanol fermentation.
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1. Gas feed line
3. Over flow line

2. Media feed line
4. Thermocouple

6. CO exit line

8. Sample port

5. Temperature Controller
7. Heating tape

Fig 1. The cone type tower fermentor.
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1. Medium reservoir

2. Peristaltic pump

4, Product receiver
6. Inlet Air
8. Flowmeter

3. Cone type fermentor
5. Shaking water bath
7. Air filter

Figure 2. Schematic diagram of experimental apparatus.
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Fig 3. Yeast concentration vs. operation days.
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Fig 4. Recycle % versus dilution rate.
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Fig 5. Ethanol and glucose concentration vs. opera-
tion days.
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Fig 6. Ethanol, glucose yeast concentration and etha-
nol productivity versus dilution rate.
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Table 1. Comparison of ethanal productivities.
System Dilurion rate(hr™) Ethanal productivity Ethanol concen- Reference
based o (g/1 - hr) based on tration (g/1) at
Liquid V Total V Liquid V Total V steady state
CSTF 0.13 4.1 38.0 16
CSTF with cell recycle 0.30 183 60.0 16
Immobilized cells
Ca-Alginate gel 0.50 0.16 299 9.57 59.7 17
Wood chip 0.59 0.23 32.55 12.69 54.9 18
Tower fermentor 0.27 26.5 514 5
0.196 11.7 59.7 7
Cone type 0.17 11.04 63.7 This report
0.26 14.75 57.5 ” .
20k AR5 EL 0.016~0.039g yeast/g glucose 2.4, 3|
- BA wbgz 799 0.087~0.0893(19) ¥} wf$-
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Fig 7. Ethanol produced versus glucose consumed.
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Table 2. Cell yield.

Consumed glucose Outlet cell Cell yield
@/ @D (g cell/g glucose)
1350 5.3 0.039
135.0 48 0.036
1240 39 0.031
94.2 1.5 0.016
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