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Fig. 1. Principles of Electrodialysis.
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Fig. 2. Schematic Diagram of Electrodialysis Ferme
nter. 1. Fermenter; 2. Electrodialyzer; 3. Concentrate
Reservoir; 4. Stirrer; 5. Gas Sensor; 6. pH Sensor;
7. Power Supply; 8. Conroller; 9. Air Pump; 10.
Ethanol Pump; 11. Gas outlet; 12. Recycle Pump; L
Anode Compartment; II. Concentration Compart-
ment; III. Dialyzing Compartment; IV. Cathode Co-
mpartment; A. Anion Exchange Membrane (AEM);
C. Cation Exchange Membrane (CEM).
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Fig. 3. Schematic Diagram of Electrodialysis-Ultrafi-
ltration Fermenter. 1. 10 N NaOH; 2. Fermenter; 2,
pH Sensor; 4. Ultrafilter; 5. 6. Flow Distributor; 7.
Valve; 8. Mixer; 9. 0.15 N NaOH: 10. Electrodialyzer;
11. Power Supply; 12. 0.15 N H,S0,; 13. Permeate
Sojution; A. AEM; C. CEM; P. Pump.
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o174 R, =resistance of one cell pair
R.n=resistance of anion-exchange mem-
brane
R, =resistance of permeate compartment
Ren=resistance of cation-exchange mem-
brane
Ri.=resistance of feed compartment
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Fig. 4. Resistances which apply in a cell pair.
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Fig. 5. Concentration Polarization.
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