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Production of Lactic Acid in a pH-Controlled Separative Bioreactor

Edward J. St.Martin*, Yupo J. Lin, Jamie A. Hestekin, Michelle B. Arora,

Cynthia Y. Sanville-Millard, Seth W. Snyder, Mark Donnelly

Argonne National Laboratory 

Argonne, IL 60439-4815

Phone: 530-252-5784; Fax: 630-252-9281; E-mail: estmartin@anl.gov
A robust bacterial strain was constructed that produces lactic acid efficiently in minimal medium.  However, the lactic acid produced results in a rapid decrease in pH that inhibits further metabolism unless base is used to neutralize the acid.  An electrodeionization (EDI) stack incorporating a mixed ion-exchange resin wafer was constructed to determine if rapid removal of lactic acid as it was produced could be used to control the pH of the fermentation reaction.  When the microbial cells were circulated through the EDI reactor, the lactic acid was rapidly removed from the reaction compartment and concentrated in the product compartment.  The separation of lactic acid was nearly complete.  The productivity of the reactor was 0.3 g/L/hour during a 24 hour run.  During the fermentation, the pH was maintained between 5.8 and 7.0.  No salts or nutrients were used in the fermentation and the cells could be stored in the cold for eight days and reused.  The product of the fermentation was isolated as concentrated lactic acid.  The pH-controlled EDI separative bioreactor thus permits the efficient production of lactic acid without the need to neutralize the fermentation with base and without the generation of a lactic acid salt.

