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In ethanol fermentation, product inhibition is a major problem affecting both yield and
volumetric productivity. This work employed a conventional stirred-tank bioreactor equipped with an
external flat sheet composite membrane unit to separate ethanol from fermentation broth into decanol
as an organic solvent. The membrane was fabricated in our laboratory and was comprised of a thin
non-porous polydimethyl siloxane (PDMS) selcctive layer coated on a microporous support layer cast
from polyvinylidene fluoride (PVDF). Characterizations of the membranes were carried out using
SEM, and revealed a thin film of PDMS with a thickness of approximately 2-5 JLm coated on a
finger-liked structure of the PVDF support layer. The overall mass transfer coefficients (k,,) were
found to be in the range of 3.0x1077 =421x10" mys’ depending mainly on the aqueous
hydrodynamic conditions, and thickness of selective layer. High-cell-density cuitivation was carried
out using special formulated media, and obtained biomass concentration up to 25 g.L'I. The main
objectives of this study were to increasc production rate in parallel with reduction of deleterious
effects of substrate and/or product inhibition. Fermentation kinetics studies were subsequently
investigated in fed-batch process with different feeding rates of molasses ranging from 0.004 to 0.02

gs' g . The experimental data showed that feeding rate at 0.006 g.s.g ., resulted in the highest

cell
ethanol volumetric productivity of 4.83 gL hr' with the highest concentration of 171 gL A flat
sheet membrane module with membrane area of approximately 50 cm’ was subsequently investigated
with 1.0 litre of initial fermentation broth in order to increase the production yields and volumetric
productivity. Production yield (Y,,) in the membrane bioreactor was an order of magnitude higher
than fed-batch fermentation (12.0 versus 9.80 gcmm,.g"cc“), and resulted in the maximum ethanol
concentration of 300 g.L". Finally, relative viability of the cell was observed under microscope, and
showed a decrease in deactivation constant (k,) of 1.50x107 he’ compared to 2.47x107? hr' in

fed-batch process. However, the yield was lower than cxpected result, and the reason of this

phenomenon was unclear,





