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A Hollow-Fiber Membrane Extraction Process for Recovery and Purification of Lactic Acid from Fermentation Broth
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An energy-efficient hollow-fiber membrane extraction process is successfully developed to separate and recover lactic acid produced in fermentation. Lactic acid is an important specialty chemical that can be used to synthesize bio-based industrial products, including  polylactic acid (PLA) and lactate esters.  PLA and lactate esters are biodegradable and considered safe and green. Lactate esters in many situations can replace toxic solvents.  While many fermentation processes have been developed for lactic acid production, an economical method for lactic acid recovery from the fermentation broth is still in need.  Continuous extraction of lactic acid was achieved by using Alamine 336 in 2-octanol contained in a hollow fiber membrane extractor. In this process, the extractant was simultaneously regenerated by stripping with NaOH or ammonium hydroxide in a second membrane extractor, and the final product is a lactate salt, which can be acidified to lactic acid or reacted directly with alcohol to form lactate ester. The effects of the Alamine content, flow rate, solution pH, and lactic acid concentration on the extraction rate were studied. A mass-transfer model considering both diffusion and chemical reaction was developed and can be used for process scale up. 
