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Abstract— A Tubular Fermentor was prepared by packing the wood chips and pumping the yeast solution in a
tubular column. The experiments were prepared to determine the immobilization process variables, such as flow

velocity and wood chip size.

Investigations to characterize ethanol fermentation in the immobilized cell tubular fermentor were undertaken

and these results were compared with those of other fermentors.
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Fig 2. Schematic diagram of experimental
apparatus.
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Fig. 4. The extent of immobilization depending
the size of wood chips with time.
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Table 2. The average extent of immobilization.

The average

Wood chip Void volume
. Flow rate . extent of
size fraction ) R
immobilization
3X5mm 300 m! /hr 0.61 55 %
2X5mm 300 mi/hr 0.44 88 %
2X3mm 300 mi/hr 0.39 94 %

siatZet K24 W3S 198651 6%

Table 3. The retained cell amount.

The yeast con-

Wood chip The retained

. Flow rate centration in
size cell amount
the fermentor
2X3 mm 300 m!/hr 8.70¢g 12.083g/!
2X3 mm 150 m!/hr 9.26g 12.861g/!
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Fig. 5. Glucose and ethanol concentration pro-
file at the outlet.
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Fig. 6. Yeast concentration profile at the outlet.
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Fig. 8. Ethanol productivity versus dilution rate.
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Table 4. Comparison of ethanol productivities.

@4

57

Dilution rate (hr~') | Ethanol productivity | Strady-state ethanol
based on (g/!-hr) based on concentration
System Liquid V| Total V | Liquid V| Total V /1) Reference
CSTF 0.13 4.1 38.0 17
CSTF with cell recycle 0.3 18.3 60.0 17
Tower fermentor 0.196 1.7 59.7 18
0.25 0.10 17.07 6. 66 68.3 This work
Physical adsorption 0.32 0.12 | 20.62 | 8.04 64.8 This work
(wood chips) ‘
0.59 0.23 32.55 12.69 54.9 This work
Physical ads?rption 0.36 _ 21.8 _ 60. 6 7

(wood chips)

Physical adsorption 0.28 0. 10 21.2 7.42 76.0 9

(wood chips)

Immobilized cells _ _

(Carrier A) 0.35 24.9 65.0 11
Immobilized cells 0.50 | 0.16 | 29.9 9.57 59.7 19
(Ca-alginate gels)

Immobilized cells
(Gelatin crosslinked with 0. 36 0.18 10. 23 5.02 28. 4 20
glutaraldehyde)
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Table 5. Cell yield at the fermentor exit.

Feed flow Glucose Cell concent-

rate consumed ration at the Cell yield
{mi/hr) (g/!) fermentor exit

(g/1)

713 143.12 L19 0. 0070

90.6 137.13 119 0. 0087

169.0 115. 63 119 0.0103

Cell $-8& 71489 43 Falst Pl Fuos
o ol Bl FelR4E SEALFo] F7h)
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A4 EA] 7]2 & o] wood chipoll ZH3Hd &
2ol A H2A Aol s Eke A4% sol
Ao Aok wkef B A o] TATA K

Table 6. Effect of liquid flow rate on glucose

conversion.
Liquid residence  Liquid flow rate  Conversion
time (e AZ/F)hr (ml/hr) (%)
1.93 713 65.3
2.03 90. 6 68.7
2.58 7.3 71.3
2.54 90.6 72.2
3.23 ] 71.3 74.5
3.15 90.6 74.0
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g o BT AL
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NOMENCLATURE
A Cross sectional area of fermentor (cmz)
C, Inlet yeast concentration (s/1)
C, Outlet yeast concentration (g/D)
Z Height above the base of fermentor (cm)
€ Void volume fraction
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