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Abstract—The enrichment of L-phenylalanine and swelling of liquid membrane were investigated quantita-
tively in the (W/0)/W liquid emulsion membrane. The swelling of liquid membrane is affected by the viscosity
and the non-polar characteristics of oil phase, the content of surfactant and the concentration difference
of counter ion. In case of system using chloroform as a membrane phase and Adogen 464 as a carrier,
the maximum enriched concentration was 5.2 times(20.8 g//) higher than the feed concentration(4 g/I) and
the swelling ratio showed 2.3. And in case of dodecane(membrane phase) and D2EHPA(carrier) system,

the maximum enrichment and swelling ratio were 6.78 and 1.5, respectively.
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Fig. 1. pH-dependent dissociation of L-phenylalanine in
aqueous phase.
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Fig. 2. Transport of L-phenylalanine through liquid mem-
brane phase(Adogen 464 system).
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Fig. 3. Transport of L-phenylalanine through liquid mem-
brane phase(D2EHPA system).
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Table 1. Experimental items and operating ranges in ba-
tch (W/0)/W liquid emulsion membrane system
(Adogen 464)

Experimental item

Operating range

9 %(w/v)-20 %(w/v)*
1.5 %(w/v)-6.6 %(w/v)*
0 mol-2 mol

Chloroform, xylene
kerozene, dodecane
Internal phase pH 1, 11

Span 80(surfactant) conc.
Adogen 464(carrier) conc.
Internal phase conc.
Memb. phase kinds

*based on memb. phase
®,=0.62, ©.=0.14
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CH + A
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Table 2. Experimental items and operating ranges in ba-
tch (W/O)/W liquid emulsion membrane system
(D2EHPA)

Experimental item

Span 80(emulsifier) conc.

DEHPA(carrier) conc. 3 %(w/v)-17 %(w/v)*

Internal phase HCI conc. 025N-1N

External phase pH 2-4.3

Memb. phase kinds Chloroform, xylene
kerozene, dodecane

Operating range
13 %(w/v)-20 %(w/v)*

*based on memb. phase
@]:0.62, ¢2:014

HLB=5.0)9} %} (Adogen 464) 2 43 /7] &f
(chloroform, xylene, kerozene ¥ dodecane) 30.3 mloi]
Fub o] o2 4 Cl 7} 5o 9= 9714 +494(pH 11
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grEc},
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Table 4. Viscosity of emulsion phase(20°C)
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Table 3. Operating conditions of HPLC

Column u Bondapak Cis(Waters)
Eluent 0.2 M pyridine buffer solution
Pressure 2500 psi

Eluent pH 3.6(Acetic acid)

Flowrate 1.5 ml/min

Temp. 20C

Detector UV 240 nm
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2 Qs & E&o] A=A} =3 AW A
ghefo] ofubake) 132 %(w/v) B} & ZASd% H&

Internal phase Organic phase Emulsifier(Span 80) Viscosity(cp)
Deionized water Chloroform 9.9 %(w/v)* 344
with 1 mol NaCl (30.3 ml) 13.2 %(w/v)* 424
and pH 11(NaOH) Adogen 464 16.5 %(w/v)* 5.30
(50 ml) 3.3 %(w/v)* 19.8 %(w/v)* 7.59
Deionized water Dodecane(30.3 ml) 13.2 %(w/v)* 23.74
with 1 N(HCI) D2EHPA 13.2 %(w/v)*
(50 ml) Kerozene(30.3 ml) 13.2 %(w/v)* 26.24
D2EHPA 13.2 %(w/v)*
Xylene(30.3 ml) 13.2 %(w/v)* 19.34

D2EHPA 13.2 %{(w/v)*

* based on memb. phase
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Fig. 7. Dependence of swelling and condensed effect on
extraction time(Adogen 464 system).
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Fig. 15. Dependence of swelling and condensed effect on
HCI normal concentration of internal aqueous
phase(D2EHPA system).
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Fig. 16. Dependence of swelling and condensed effect on
extraction time(D2ZEHPA system).
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Fig. 17. Dependence of swelling and condensed effect on
kinds of oil phase(D2EHPA system).
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(3) D2EHPAA ©] 7% ut4H(dodecane), Al &4 Al
(Span 80) 13.2 %(w/v), 24 (D2EHPA) 13.2 %(w/v),
24k pH 3, W54 1 N(HCD, ®,=062, ®,=0.143}
ol 4 2% A% 7Hukel Hof ¥ 6.784(27.12 /1)
2 918 4 9lgli= v} o] Aol X Ao Ho S =E
vhebfch Bgnls 3E Al 208wk 159 E et
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ARBZ|1Z

: zwitter ion of L-phenylalanine

: cation of L-phenylalanine

:anion of L-phenylalanine

: concentration of L-phenylalanine according to
extraction time

C, :feed concentration of L-phenylalanine

C*' :cation type of Adogen 464

S

C  :anion type of D2EHPA

V. :total external aqueous phase volume [cm®]
V, :total internal aqueous phase volume [cm®]
V, :total oil phase volume [cm®]

JajojA £x}

@, :volume fraction of internal aqueous phase to
(W/0) emulsion phase, V/(V,+V,) [-]

@, :volume fraction of (W/O) emulsion phase to
total volume, (V,+V,)/(V.+V,+V,) [-]

EHazs
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