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Nowadays, Lactic acid plays important roles in various industries especially bio-polymer industry.
Poly-lactic acid has been atiracting much attention because it is producible from renewable resources,
¢.g. starch, and has very low or non-toxicity and high mechanical performance comparable to those of
non-degradable polymers. In order to reduce —production cost, this work used hydrolyzed starch as
starting substrate supplemented with brewer’s yeast extract as nitrogen source. The strain employed
in this work was Pediococcus pentosaceus because of its high productivity. However, lactic acid
productions in both batch and fed-batch mode suffer from end-product inhibition, and traditional
product recovery processes require high energy input. In order to alleviate product inhibitory effect
during fermentation and to facilitate subsequent downstream processes, the product must be
selectively removed in situ from the fermentation broth. Continuous electrodeionization (CEDI) is the
most advance membrane process for separation of charged molecules. It captures charged materials
with ion-exchange resins before continuously removed by ion-permeablc membrane under direct
electrical current. As a result, separation performance is significantly improved especially in the real
fermentation system where product inhibition affects the volumetric productivity. A commercial
CEDI spiral-wound module (TonPure”) was purchased from Siemens, USA whilst an adjustable
power supply was domestica]ly manufactured. The experiment used synthetic feeds with initial lactic
acid concentrations in the range between 10-50 g/L. The direct electric currents were adjusted in the
range of 0-20 volts. The mass transfer rate has been found to be a function of feed concentration, feed
flow rate, and most importantly current density. In fermentation system, the biochemical reaction, in
fed-batch process, stopped at only 96 hours whereas fed-batch mode coupling with EDI system
seemed to work more efficiently and for a longer time. The volumetric productivity of this
system was 3.39 g.L hr' with the highest concentration of 160 g.L” in the receiving solution. In
conclusion, continuous EDI technique is successfully applied for in sit lactic acid recovery from
fermentation broths in both batch and fed-batch mode. The technique is strongly encouraged in

scaling up the production system for pilot plant scale.





