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Lactic acid is of interested as the raw material of biodegradable polymer. In this study lactic acid was separated by reactive
extraction with mixed tertiary amine extractant dissolved in 1-octanol/n-heptane. Mixed tertiary amine extractant was composed of
tripropylamine(TPA) and trioctylamine(TOA). The concentration range of lactic acid is ca. 5 wit% which is the concentration of lactic
acid obtained from fermentation. Maximum distribution coefficient was obtained at 8:2 weight ratio of TPA/TOA and their extraction
efficiencies were above 90%.
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Table 1. Properties of diluent used in this study.

Dielectric constant Dipole moment (debyes)

1-Octanol 10.34 1.72

n-Heptane 1.924 0
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Figure 1. Equilibrium curve of lactic acid in 1.0 mol/kg mixed tertiary
amine dissolved in 1-octanol/n-heptane systems.
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Figure 2. Distribution coefficients at various mixing ratio of TPA/TOA.
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Figure 3. Distribution coefficients at 5 wt% concentration of lactic acid
in aqueous solution.
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Table 2. Reactive extraction of lactic acid using various amines in
chloroform.

Extraction Distribution

Terdary amine efficiency(%) coefficient Loading 2
TBA 60.11 1.51 0.608
TPeA 70.74 242 0.73
TOA 90.40 9.44 0.94

initial lactic acid concentration in aqueous phase= 10 wt%

olgA B Ay 839 7t2Eddd T 5 Sle free
amine9] %ol £015A Hi EI EFA S SHEE HojAA
Ho] F&50] wolAlA B}, g, B AolMst 2o IS4
Lot W54 8E ERAUE A old &G EFH=
AL Al amined} ) A amineg ERA HY 1 FE50
Y amineS AHSSIRAE ARG AAA He Ao

Loading Zto] Bislol cist a4
2 ATNE loading@3ke 3} 2o Aol

__Cif
=<, @

A AN C7F e F7PIMY dactic add?] FEOIE Cp =
2719 {7140 T3HE amined] FLoltt. Zgto] 1KY & A$
2 overloadingo] 2} 319 122 amines]| 1 o}A4e] lactic acid7}
BEIE 248 398 B9 Zgkol 1t} 2E Aol A%t
9] aminev}c} lactic acid7} 27 ¥HEEA) UokE-S uigth o)
AL amine?] FEd B8] lactic acid®] FE7} BALF amined}
lactic acid®] ¥Hg 2ol 9lojA] aminee] 47} 2 ZS 9fu|g).

Figure 40X 27] 8449 lactic acid FEo] oA
loadinggh- VFERAQITE Loadingzte 714849 ko w2t
2 gl ZAHE & & Yok ey AAHLE adingghe |
2 97 gt o)t ¢ 242 amines] tla) 2 #219] latic
acid7} AHA g r|goh T3 TPATOAS] HI7t 82 &
A9 loadingzte] 71 & ¢ 4 Utk o= o9 22 amined]
E3oA amined] FE50] 71 F5-& nigth

E(%)= % <100 ©)

A7l €M e 27 FEZNAMY lactic acidy) FEO|
o ™ e AR lactic acidg] FEo]Th

Figure 59014 H5%0] lactic acid®] F&2 &8-S T84 ¥&7
lactic acid®] F%71 715t wle} 7H43kc} TPATOAS] E3HH]
o & F£a8S Wws BHH 1 HJ} 64 BT 82004 Huj
e 744Dk B3] 7] lactic acidd] %7} 5 wi% ©)3td B%-
FZ2E80] 90% o4 A& B o £ A7 AHEE E£F oMW
) @io) 93] AZH lactic acide] FAY A3FE & 4+ AUk

[

569
1.0
8k
6+
N
o
£
e
e
- 4r —e— TOA only
—O 812
—h— 6.4
—ly 4:6
2+ —v— 2:8
—— TPA only
0.0.‘..I.|..l-|.nl»;;.l,-..
-4 -2 0.0 2 4 B

log C*, (mol/kg)

Figure 4. Loading value in reactive extraction of lactic acid by using
mixed tertiary amine.
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Figure 5. Extraction efficiency at various mixing ratio of TPA/TOA.
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Figure 6. Comparison of equilibria for lactic acid and succinic acid.
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