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Separation and Purification of Succinic Acid from Fermentation Broth by

Nanofiltration process
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Abstract

This research aims to study mass transfer and separation of dissociated succinic acid
from fermentation broths using nanofiltration process. Dead-end filtration unit and ESNA-1-
4040 nanofilter membrane were used. The succinate in fermentation broth was produced by
Escherichia coli KI122. The broth consists of 0.7M succinate, 0.12M pyruvate, 0.12M acetate
and unknowns. The experiment was divided into 4 parts. First, increased of transmembrane
pressure between 40 to 60 psi in single-solute solution did not affect the mass transfer
whereas dilution of simulated fermentation broth increased mass transfer of the three
solutes. Second, result in binary-solute solution conforms to those in single-solute solution.
At high concentration, the increase of transmembrane pressure did not affect the mass
transfer and the separation but decrease of the solute concentration (0.1M succinate,
0.018M pyruvate and 0.018M acetate) affects the mass transfer. It was found that only
succinate was retained in retentate whereas pyruvate or acetate was only transferred. The
difference in mass transfers resulted in separation to take place. Third, the result in ternary-
solute solution was in accordance with those in single-solute solution and binary-solute
solution. The increase in the transmenbrane pressure did not affect the mass transfer and
the separation. In diluted solution, the mass transfer of succinate was increased whereas
those of pyruvate and acetate were decreased. The separation occurred only in diluted
solution. Finally, the results of mass transfer and the separation in real fermentation broth
were in accordance with those the simulated fermentation broths. The results showed that

the mass transfer of succinate, pyruvate and acetate were only occurred by lowering the



concentration of the solution and the separation occurred only at low concentration of the
fermentation broth. The purity and yield of the filtrated fermentation broth were 60.5% and
48.4%, respectively.
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