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Abstract

Poly(ether block amide) or PEBA was used to prepare asymmetric membrane by
reverse-phase inversion. Butanol and methanol were used as a solvent and a
non-solvent, respectively. PEBA concentrations ranged from 7 to 11 wt. %. A thin
dense layer was observed in the film formed by using 7 wt. % PEBA. However, the
membrane surface was not defect-free. Therefore, dense PEBA membranes were used
in perstraction to recover butanol from synthetic fermentation broth. The membranes
were 16.5+1.3 um thick with an effective area of 5.72 cm? The synthetic fermentation
broth contained acetone, butanol, and ethanol at the concentrations of 1.0, 19.2, and 1.7
g/L, respectively. Experiments were carried out in a batch mode. Temperatures of the
feed and receiving solutions were approximately 37 °C, which was above the cloud
point of Triton X-114. Butanol fluxes obtained from the experiments using water, 0.7,
0.8, 0.9, 3.5, 7.0 and 10.5 wt. % Triton X-114 as receiving solutions were 273.9, 297.4,
388.6, 352.5, 274.3, 275.1, and 261.2 g/(m.h), respectively. After a period of 5 h
perstraction, the butanol concentration in the broth was reduced from 19.2 to 16.6 g/L.
At the end of perstraction, it was found that butanol was more distributed in the
surfactant-rich phase. The mass of butanol in the surfactant-rich phase was between
0.16 and 0.45 g, while the mass in the surfactant-lean phase was between 0.69 and 0.21
g for the receiving phases containing 0.7 to 10.5 wt. % Triton X-114. As the
temperature of the receiving solution was reduced to 6 °C, which was below the cloud
point of Triton X-114, enhancement of butanol flux was observed. The use of 3.5 wt. %
Triton X-114 instead of water as the receiving solution resulted in an increase of butanol
flux from 11.9 to 95.3 g/(m2.h). The increase of butanol concentration in the initial
receiving solution from 0 to 12 g/L decreased butanol flux from 273.9 to 70.8 g/(m*.h).
The organic fluxes obtained from the perstraction using 0.8 wt. % Triton X-114 were
higher than those from pervaporation.
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