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ABSTRACT: Recovery of lactic acid from fermentation broth using chemical precipitation was investigated with
various chemicals. Effects of chemical types, mixing speeds, settling duration, and solvent addition were evaluated
to improve the recovery rates of lactic acid. Overall, recovery efficiencies increased as the dosage of chemicals
increased. Recovery rate of lactic acid by CaO was higher than those of Ca(OH), and CaCO;. Recovery of lactic
acid increased by 48% under the optimized reaction conditions which included a mixing speed at 180 rpm, a settling
duration of 24 h, and addition of ethanol at 25%(v/v). Practical application needs to consider types and concentrations
of other organic acids as well as lactic acid. Based upon the results of fluorescence excitation emission matrix
(FEEM), size exclusion chromatography (SEC), characteristics of recovered lactic acid were same as that in the
fermentation broth.
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Table 1. Concentrations of organic acids in fermentation broth

Lactate
Type (lactic | Acetate | Butyrate | Propionate | Total
acid)
Concentration
15.0 9.0 4.0 0.2 28.2
(L)
2.2, AHAY
B A= 374 F72] 4 3)(Ca(OH),, CaO,
CaCOy)E FAXATE stk EE A A 35)(lime)S
FR)8h8 Thgat e 88} ukg2o) olate] Bto)

ZH54(Ca(CH;CH(OH)COO),) S A Adste] A=)

2(CH;CHOHCOOH) + Ca(OH),

— Ca(CH;CHOHCOO), + 2H>O Eq. 1
2(CH3;CHOHCOOH) + CaO
— Ca(CH;CHOHCOO); + H,0 Eq. 2
2(CH;CHOHCOOH) + CaCO3
— Ca(CH;CHOHCOO), + H,COs Eq. 3
N} 48] ghg-2] 9] o] 24 & W7k 21 olBR
72t 43l9] B9 & = vl 7IF 025-0.75%2 WA}
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Fig. 1. Recovery of lactic acid with various chemicals.
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Fig. 2. Recovery of lactic acid at various mixing speeds.
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Fig. 3. Recovery of lactic acid at various settling duration.
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