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NGUYEN THI HUONG THUY: FERMENTATION AND PURIFICATION OF SUCCINIC ACID
FROM CASSAVA BROTH USING MEMBRANE FILTRATION AND CRYSTALLIZATION.

THESIS ADVISOR: ASSOC. PROF. APICHAT BOONTAWAN, Ph.D., 122 PP.

SUCCINIC ACID/CASSAVA ROOTS HYDROLYSIS/MEMBRANE FILTRATION/CRYSTALLIZATION

TECHNIQUE

Succinic acid (SA) is a valuable four carbon platform chemical widely applied in many
different fields. In this study, the production and purification of SA from cassava roots
instead of glucose by using Actinobacillus succinogenes ATCC55168 was investigated.
Cassava roots were used as the sole carbon source without needing other supplemented-
auxiliary components in a fermentation medium. Separate hydrolysis and fermentation was
carried out for batch and fed-batch fermentation of SA. The results showed that succinic acid
titer of 78.33 g/L with yield and productivity of 0.78 gucinic acia/Blucose and 4.17 g/L/h,
respectively were obtained for fed-batch fermentation. Subsequently, the broth was purified
by membrane techniques. Electrodialysis was investigated; however, membrane fouling from
magnesium salt hindered the separation efficiency of the system. A more efficient
purification result was obtained by conducting a series of microfiltration (MF), nanofiltration
(NF) and crystallization steps. MF was focused on modelling for the separation of bacterial
cells using a resistance-in-series model in which membrane resistance, cake resistance, pore-
blocking and adsorption resistance were involved. The separation performance of the NF
process was examined for the clarified fermentation broth (MF permeate) and re-

investigated for a model solution. The



results showed NF process’s usefulness for the removal of potential foulants including
organic and inorganic substance, colouring molecules, protein and macromolecules, and
especially multivalent ions. In addition to enhancing the purity of the fermentation broth, a
diananofiltration (DNF) step was conducted which efficiently contributed to a complete
recovery of the target product. These advantages assisted invaluably to the downstream
processes. Crystallization was investigated as a final step in maximizing the purity of the final
crystal product. The succinic acid crystal purity of 99.35% corresponding to the relative
crystallinity of 96.77% was obtained for a high seeding-crystallization experiment. These
results indicated that a very high quality succinic acid crystal product could be achieved from

cassava roots using Actinobacillus succinogenes ATCC55168.
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