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Recovery of lactic acid from fermentation broth

using precipitation and reactive distillation
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Precipitation and reactive distillation were employed to recover lactic acid from
fermentation broth. Lime was initially added to fermentation broth in order to convert
soluble lactic acid to insoluble calcium lactate form. Because of high solubility of
calcium lactate, ethanol was added to the fermentation broth to enhance precipitation. In
ideal solution of organic acids, precipitation experiment was performed with varying
amount of ethanol. Same experiments were carried out for fermentation broth with
calcium lactate of high concentration.

Precipitation process was followed by reactive distillation. Reactive distillation starts
with the conversion of carboxylate salts made in previous precipitation process into their
corresponding acids. Carboxylate salts(e.g., calcium lactate) were mixed with carbon
dioxide(CO,), triethylamine((C;Hs)sN) to precipitate as calcium carbonate(CaCOs). The
remaining liquid was distilled at 150°C for lhr. Triethylamine and water were recovered
from the top of the distiller, while lactic acid and several organic acids were remained in
feeding bottle. The yield of recovered lactic acid was 67.5% with the purity of 98.7%.

The main impurities were other organic acids.

References

1. X. Cao, H-J. Lee, H-S. Yun, Y.-M. Koo (2001), Solubilities of Calcium and Zinc
Lactate in Water and Water-Ethanol Mixture, Korean J. Chem. Eng. 18(1), 133-135.

2. M. T. Holtzapple, M. K. Ross, N.-S. Chang, V. S. Chang, S. K. Adelson, C. Brazel
(1999), Biomass Conversion to Mixed Alcohol Fuels Using MixAlco Process, Applied
Biochemistry and Biotechnology T7-79, 609-63.

- 570 -



