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ABSTRACT

We studied a continuous production of ethanol by Saccharomyces cerevisige in a hollow fiber mem-
brane bioreactor which consisted of 50 polypropylene fibers and 3 teflon fibers. The produced CO, was
removed through the teflon fibers and excess biomass was removed through the shell side. We obtained
the cell and ethanol concentrations of 266g/L and 205g/L based on the shell-side volume. A nitrogen
deficient medium resulted in too low an ethanol productivity to be applied to a practical process.
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Table 1. Nitrogen deficient medium(g/L)

P4 o (L ol

glucose 100.0
KH2PO4 1.0
potassium acid phthalate 10.21
NaOH 1.42
MgS0: * THO 025
CaCl 0.06
meso-inositol 1.125
mineral salts solution® 1.0mL
vitamin solution” 1.0mL
*Mineral salts solution(g/L)  ®Vitamin solution(g/L)
ZnSO, * TH.0 5.0 thiamin HCL 50
FeSOL * THO 10 pyridoxine HCL 6.25
nicotinic acid 5.0
MnSO, - HO 13 Ca-D-pantothenate  6.25
CuSO, * SH:0 20 D-biotin 0.125
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Fig. 1. Detailed structure of the reactor
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Table 2. Detailed specification of the hollow fiber re-

actor
Material Size
Reactor body  Glass o0.8cm id.
20cm long
Medium-tube Polypropylene 0.33cm id.
Enka, FRG 0.063cm o.d.
0.4-0.6 ¢m pore

Gas-tube Polytetrafluoroethy lene 0.1cm id.
Sumitomo, Japan 0.2cm od.
1 ¢#m pore
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Fig 2. Cross section of the reactor(refer to Tabel 2) 50
polypropylene fibers and 3 PTFE fibers
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Fig 3. Fermentation kinetics of hollow fiber reactor
in diffusion mode and ultrafiltration mode
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Table 3. Fixed model parameters

paramenter value
K(g/L) 0.24
(07 04
Yos 0.426
Yo 0.454
Yus 0.120
Pu(g/L) %
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Fig 4. Fermentation kinetics with nitrogen deficient
medium.
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