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Ethanol production from lignocellulogic materials comprises the enzyme hydrolysis process and the ethanol fermentation. The enzyme recycling hydrolysis with ultrafiltration was also investigated. When the enzymes were recycled through the membrane system, FPAase was not deactivated but the activity of β-glucosidase was decreased with an increase in operating temperature and transmembrane pressure.  The enzyme recycling hydrolysis with the addition of β-glucosidase could get higher yield in reducing sugar production up to 2.23 times compared to that of batch enzyme hydrolysis. For the enhancement of ethanol production, the concentrated hydrolyzate was used as a substrate.  High sugar concentration of wood hydrolyzate could not convert to ethanol because it has toxic compounds. Therefore, yeast strain was developed through the selection of hyperfermentable mutant by U.V irradiation of Brettanomyces custersii H1-39 at high sugar concentration of wood hydrolyzate. B. custersii H1-603 yielded 89.5% of the theoretical ethanol yield from 10% (w/v) hydrolyzate. Total retention culture was investigated with ultrafiltration and pervaporation module. Two-stage membrane bioreactor coupled with two membrane modules could be the continuous process and this system is unique in the literatures. For the pervaporation process, PTMSP (poly[1-trimethylsilyl)-1-propyne]) was used and down-stream pressure reduced to 10mmHg at 40C.  Ethanol concentration in reactor was 44.5 g/L and in the trap by pervaporation was 166 to 212 g/L. Above two step membrane bioreactor system was maintained up to 94 hrs at steady-state condition and the productivity of this system was 7.79 g/L hr.  The productivity is the highest than any other bioreactor system reported.
