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The purpose of this research was to study the effect of variables on the performance of
electrodialysis process for separation of citric acid from fermentation broth and to optimize operating
conditions for increasing product from fermentation. A laboratory scale module with an effective
membrane area of 0.0035 m~ was built. The variables studied were the feed concentration, the pH of
fermentation broth, the electrical voltage across the electrodialysis cells, the feed flow rate and the
temperature of the system. The optimal operating conditions for this process were concentration ra tio
of citric acid to sodium citrate broth, 1:2 with 40 g‘l_] initial citric acid concentration and 80 g.l_I
sodium citrate broth at pH 5, electrical voltage 5 volt across the electrodialysis cells, space velocity
15.86 b at 40 degree celsius. The citrate flux was found to be 0.88 x 10° kg.m s, the separation
efficiency was 3.77 x 107 g.C" and the specific energy consumption was 5.64 kWhkg . The
performance of practical electrodialysis system was controlled by concentration polarization and
kinetic polarization that decreased the the efficiency of the system. Furthermore, the feasibility of
using electrodialysis module in conjuction with simultaneous citric acid fermentation in 5 Liter,
fermentor was performed. During fermentation, broth was drain from a fermentor and electrodialysis
was used to separate citric acid and sodium hydroxide. Sodium hydroxide was pumped back into a
fermentor for maintenance of the pH, besides the electrodialysed broth was returned into a fermentor

“with added glucose. It was found that, electrodialysis cannot maintain the high production rate since
the module and membrane arca was too small thus the rate of production and separation was not

correlate.





