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Abstract—A continuous process of amino acid concentration by liquid emulsion membrane with a cationic
extractant, D2ZEHPA, was developed and optimized with respect to the yield of amino acid, the degree of concen-
tration, and membrane stability. Liquid emulsion membrane obtained from the demulsification of the emulsion
could be reused without any problem. It was possible to concentrate the fermentation broth of initial concentra-
tion of 3.6% up to 17%. A simple and continuous process was proposed to reduce the amino acid concentration
of fermentation broth down to 0.15%.
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Table 1. Typical condition of experiments

Internal phase : H.S0, 15M

Membrane phase : S-60NR 75 wt%
Paranox 100 5 wt%
D2EHPA 20 wt%

External phase : L-phe 35¢/L
pH=25(with H.SO,)

W/O ratio :7/10

(W/0)/W ratio 1 1/4

Temperature _ : 25T

Stirring speed : 300 rpm
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Fig. 1. Schematic diagram of extractors.
(a) Mixer-settler, (b) Countercurrent contdctor
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Fig. 2. Schematic diagram of demulsifier.
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Fig. 3. Typical result of L-phenylalanine concentration
using batch extractor.
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Fig. 5. Effect of pH in the external phase on extraction
performance.
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Fig. 6. Typical result of L-phenylalanine concentration.
(a) by mixer/settler, (b) by countercurrent con-
tactor
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Fig. 7. Effect of inlet pH in the external phase on extrac-
tion performance.
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Fig. 11. Effect of initial concentration of fermentation
broth on the degree of concentration.
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Fig. 12. Possibility of membrane reuse.

#al 7o oA AP A2 A A7) 8 F
2141 L-phenylalanine 553} F419} 3Jefr}t 72 )
2% AL £ 5 Qo) o9l e ANE B oo 3 4}
2 Yt A7 A 3l osled 35 S gle
o 3pE Al AaHSslols F2A59 ol
fe A & F Utk vbE ALE 3le) Zole) 93
Hutabe] XA 8= Fig. 12049} o) Aojx 63 vt
BAHEA] 7R e A E ] godch o2’ AFd-e A A
#5-el 9sle] 343t At} Aol A
A7} g2 ojv| g} B AL Aot o8 Zo)slw
Hupat FANEEY FEH AR QA A3 @
Aol A" JsAE wiAE 4 gloy o) FAlE
Fo Agle] Y3

3-5. WHEHOBHE| L-phenylalanine| HLHE
33

AG7AR 8 Al FEAFH BER L A )=
DT HAEFADZRE f3tnto) o7t wade
3-€]2] L-phenylalanine 14-32-340] A|at= )
Fig. 13¢] 4] %l u}2} 7o) L-phenylalanine 3233
2etA 2 TAIEgdc)h 1544 332 L-phenylalanine 2]
%55 312]3lo] mixer-settler 17)7} ALS-E)n], 1547
EF A A vl Z=+= wtE 2 371 9] mixer-settler”}

o off o

CAEE AR 29 $2F3AL AAEA A2 ol

Aol 2ate] AFEEHEE ngHAY. DaZANH F-
FEHv TAYS 74 55 FE3] f5td X F
A AR, X7} S5 Fa AL recycled W
T4 E48 F pH=42 245 194 23
Aol XljAlch 194 FEFANA LEYL oA}

HWAHAK KONGHAK Vol. 31, No. 2 April, 1993



220 A4 H

Marbrare
W ~[1]
Broth Intermal Phase

Process 1 ]
o+
—
—{ ]
11 1-2 -3 Process 1
Recycled
Internal PMSENaCH NaOH Nl
Wastes
[ ]
L-phenylaTanipe
Crystal
1. Membrane make-up 6. Settler
2. Homogenizer 7. Mixer

8. Demulsifier
9. Neutrallizer &
crystallizer

3. Demulsifier
4. Pretreatment
5. Contactor

Fig. 13. L-phenylalanine recovery process from fermenta-
tion broth by multistage mixer/settler.
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Fig. 14. Experimental result obtained from the process pro-
posed in Fig. 13.

THE FRE HEZHEE vt 7 settlerE vl
WENLE pH7F HA43) 24¥ F o} 3252 2
2 11-3 settlerol A vl &%l WH AL HoY o2 51455
ggo g wialch II-1 settlerdl] A s}E3 oL
H-F2rlel BulA f3tEH of5F e is
SHFL 194 FEFo BulAlch

ol4ke] F3-& o] 4-38lod wra W o 2 e Lphenylala-
nine $%-& AYe 27 Fig 149} & A5 Aok
3.5% L-phenylalanineo] i3 Qi do| 273 [
AXEA 15%2 F2HNL o] FE23F 112 AA
A4 02% o|37tR] &5 Aoz &t o
o 58 A Al 525 L-phenylalanine 2] 5%+ 15
%G}

4.4 £

(1) D2EHPAS FAHZ AH3E ofvliAte] ol
P29 F5TAL NYdtgon ofulatel H4g,
5, A=t A 58 st dutzA, gy
4 pH, W4 pH, AFAIT 5o 2dxAe HA
stahsdch

(2) 271 5% 35%9 WaNS 15% |49 T8
F% 7bedte el o sl R HeEA o
< AFAE LEch

(3) MEY FEE 0.15% °]37HA) 2 + e &
AE5F AL Adsisich

(9) ANA #5531 FAo At sf5he Ak
AAHg 7hs Aol &lE )

ol el g F3 o fr el 23 obvl ik
wa e F&FA N rhsAde] Bl e At
H A% T 3435 YA scale-up HEL A
oo} o)



DZEHPAE HAIZ AHERE f3tolatel o3t

ad M

£ ATE F)e A SHATAS S A2 ()
olQe] d7ul A goll FAR AYich ATule %
9L FFeiz ()uleel A=, o A7
BE UYL TF5H Sasled E KIST 5147140l
= =g,

EHnE#

1. Li, N.N.: U. S. Patent, 3410794, 1968.

2. Thien, M. P., Hatton, T. A. and Wang, D. 1. C.: Bio-
technol. Bioeng., 32, 604(1988).

3. Thien, M. P. and Hatton, T. A.: Sep. Sci. Technol.,
23, 819(1988).

4. Itoh, H.,, Thien, M. P., Hatton, T. A. and Wang, D. L.
C.: Biotechnol. Bioeng., 35, 853(1990).

10.
11.

12.

olv| At FEe A% FAMNL 221

. Itoh, H., Thien, M. P., Hatton, T. A. and Wang, D. L.

C.:J. Mem. Sci, 51, 309(1990).

. Choi, H. J. and Hong, S. A.: presented at Korea-

Japan Separation Tech., Symp., 1990.

. Hong, 8. A, Choi, H. J. and Nam, S. W.: J. Mem. Sci.,

70, 225(1992).

- ARk " RhE o] 43 ¥ AA e A4sE

g A7(1ID)", UCN743(3)-4179-6, 317|434,
1990.

. FAdok: folnate] AlEE T, BSM421-

4398-6, 3}8}7) 2], 1991.

Marr, R. and Kopp, A.: Int. Chem. Eng, 22, 44(1982).
Ritcey, G. M. and Abhbrook, A. W.: Solvent Extrac-
tion, Principles and Applications to Process Metal-
lurgy, Part I, Amsterdam, 1984.

Duppert, M., Draxler, J. and Marr, R.: Sep. Sci.
Technol,, 23(12 & 13), 1659(1988).

HWAHAK KONGHAK Vol. 31, No. 2 April, 1993



