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Recovery of Sodium Lactate Using Nanofiltration. Lee, Eun Gyo, Sang Hyeon Kang, Yong Keun Chang*,
and Ho Nam Chang. Department of Chemical Engineering and BioProcess Engineering Research Center, Korea
Advanced Institute of Science and Technology, Taejon 305-701, Korea — The effects of operating pressure, lactate
concentration, impurities, and pH on solution flux and lactate rejection in nanofiltration were investigated with
model sodium lactate solutions (lactate 10~200 g/L) as a model system. In the tested range of pressure (80~140
psig), the solution flux was observed to be proportional to the operating pressure and the rejection of lactate
increased only slightly with the pressure. Both of the flux and the rejection decreased with lactate concentration,
while the recovery rate of lactate increased. The effects of glucose and yeast extract as impurities on lactate rejection
were negligible, but the flux decreased significantly with the addition of yeast extract. At low lactate concentrations,
the rejection of lactate increased with pH due to the increased repulsion (Donnan exclusion effect) between lactate
ions and membrane surface. But, at high lactate concentrations. the Donnan effect was observed to be overwhelmed
by the effect of sodium ions added to adjust the pH, and the rejection of lactate decreased with pH. When fermenta-
tion broth containing about 89 g/L of lactate was nanofiltered, the flux and the rejection of lactate were 2.8 L/m*h
and 5 %, respectively at 120 psig. Both of them were slightly lower than those with model solutions. The recovery

rate was 2.6 mol/m’h.
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Fig. 1. Schematic diagram of nanofiltration system.
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Fig. 2. Nanofiltration of NaCl solution (0.2% NaCl).
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Fig. 3. Nanofiltration of MgSO, solution (0.2% MgSO.).
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Fig. 4. Laclate recovery at 100 g/L lactale concentration (120
psig).
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Fig. 5. Effects of pressure difference in lactate revcovery(lac-
tate 100 g/L.).
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Fig. 6. Effects of lactate concentration.

NANOFILTRATION OF Sopium LACTATE 323

olch. 912] ABERE ¢ 4 Y AL T YA B
A7ke] ARFSEAle)] uwlel £ule) fluxs} Wk, 9 oke)
s=Al 23 849 Nuoh Haehe Zols

i ofzhe] 24k Wl 80~140 psig WA 20
psi S e SN fuxsh LS S
ZAHE Fig. 5ol Hoioh. A/(DEFE QA = gl vpe)
7o) he] Zolglel whel fluxe AL 2 Zrlsldo
o] Aol whet ek 2718 Bwle] o] 9
permeate 8] FE7} GolR| 22 =w3HACK}: ARA =51
olell me} wiAlgo] vhh Erlel dAte] VeldehAl 2

#H£),

R0 Pt
frabeEe AA RETA 9 S mEsle sl
At QA UEA dE F sl S0gLe] W S

Hokt Fig. 64 & 4= 9le AAE % Z7il uet
A wlAlge] 19%elA) 29%7hR] "DelA I, flux® 41/
m*hellA] 2 L/m?hE. 2HAslgic) fode] sl v o) o
WEoE JIHE 4 9l oA g ol thdl o]
9] Ba|=el &3k ofFke] QUHElE o E FAlE 5 glon}
[ & d7olMAE e FAkE Sde] gl feed
Zol Al T=oF E71 o, 49 Tl dgk fEls
7t wE TR @S EXEAhe] SVER s a4k
o] wiAlge] A Fraisle Zlo® AAEc)

g B 299 fludes Al s ARRstRbe
o] ASS ¥ad AoF s, s Sl Ag
(50 g-lactate/l, o]Ahell:= Fig. 6ellM & 9= gl Zix]=
A3 w2 gie] IR 4] 32 5e] AAbE AT

o

I

w

]

-—

Lactate recovery rate [molr’mthr]

| 1 1 L | | |

0 25 50 75 100 125 150 175 200
Lactate concentration [g/L]

Fig. 7. Lactate recovery rate with concentration.
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Fig. 8. Effects of glucose concentration (Jactate 100 g/L).
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Fig. 9. Effects of yeast extract concentration(lactate 100 g/L).
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Fig. 10. Changes in lactate rejection and flux with pH for a
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Fig. 11. Changes in lactate rejection and flux with pH for a
concentrated lactate solution(lactate 100 g/L).
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Table 1. Lactic acid recovery from fermentation broth with NTR-729 membrane

Lactate (lactic acid equivalent) Glucose ,
Exp. — — Flux[L/m“h]
Feed{a/l] Permeatefg/L} Reijection]%] Feed{gs/L] Rejection[%]
1 87.2 84.1 3.6 0.42 45.8 2.8
2 89.5 85.1 4.9 0.42 45.9 2.7
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B3t feed -8] pHE 7h4] WHFAI7|HA APE H3
At fabgmrlh vlmd @ Fels pHe| wEE
Donnan i &37} Rl elolont AL F=7) 2 7AF
ol pHERS 913 A7He Na'ol& gxe] <dakel] 25
Donnanifi#] 37} Eoi== 7lo2 velge) A4 EE
Ho 2N fAks Bt A AR wiAIEE oF 5%3
AR} v W et vk e Bglort flux
=t Ak S AR ARG o w §4
Hlot.
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