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WIRAT INTHAVEE : DEVELOPMENT OF COMPOSITE HOLLOW FIBER
MEMBRANES FOR SEPARATION OF ACETONE-BUTANOL-ETHANOL
(ABE) FROM FERMENTATION BROTH USING PERVAPORATION
TECHNIQUE, THESIS ADVISOR : ASST. PROF. APICHAT BOONTAWAN,

Ph.D. 95 PP.

HOLLOW FIBER MEMBRANE/PERVAPORATION/ACETONE-BUTANOL-

ETHANOL FERMENTATION/IN SITU PRODUCT REMOVAL

Biobutanol has been considered as a potential alternative fuel with sufficiently
similar characteristics to gasoline. However, product inhibitions, low productivities,
and high recovery costs are the consequent limitations of acetone-butanol-ethanol
(ABE) fermentation. A Polydimethyl siloxane (PDMS) composite membrane, Natural
rubber (NR) composite hollow fiber membrane, and Carboxylated Styrene-Butadiene
Rubber (XSBR) composite hollow fiber membrane were used to investigate the
membrane performances by pervaporation technique. A n-butanol/water binary
solution was prepared to study the effect of feed butanol concentration at a varying
concentration of 1.25 — 10 % v/v. The effect of operating temperature was also
investigated with the increasing of the feed temperature in range of 35 — 80 °C. The
results showed that the butanol flux and permeate butanol concentration of all
membranes used in this experiment increased with the increasing of the feed butanol
concentration, while the corresponding butanol selectivity showed the reverse
tendency. An increase in operating temperature resulted in increasing the permeation

flux and butanol selectivity of the PDMS and NR composite membranes. However, in



the case of XSBR composite hollow fiber membrane, the butanol selectivity at higher
operating temperature was shown to decrease. Under the same experimental
condition, the PDMS composite membrane offered significantly better results in terms
of permeation flux and butanol permeance. However, NR and XSBR composite
hollow fiber membrane showed higher performance in terms of butanol selectivity,
but they did not work efficiently with low temperature (35 °C). The PDMS composite
membrane was, therefore, chosen to perform the in situ product removal (ISPR)
equipped with batch ABE production by using Clostridium acetobutylicum TISTR
1462. The experimental results revealed that the total solvent concentration and
production yield were higher (17.94 g/L and 0.37 g/g, respectively) than that of
typical batch fermentation (14.38 g/L and 0.32 g/g, respectively). Compared to batch

fermentation, this system achieved 1.5 times more productivity.
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