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Abstract— The relationship between membrane potential and flux of amino acid has been analyzed for the
counter-transport system of amino acid coupled to the various concentration of added electrolytesthrough the sup-
ported liquid membrane. The liquid membrane contained Aliquat 336 as liquid anion exchanger in various solvents
with different dielectric constants.

For the supported organic liquid membrane, solvents with lower dielectric constants was favored so that flux of
amino acid was increased against it. The membrane potential decreased with increasing potentiometric selectivity se-
quence of added electrolytes; however, the flux of amino acid increased. Above the detection limit the membrane
potential increased with increasing concentration of added electrolytes; however, the flux of amino acid decreased.
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Fig. 1. The counter-transport mechanism.
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Table 1. Measured equilibrium constant, partition coefficient and diffusivity

7lola

6 " oI

Physical Property Equil. Const. Partition Coeff. Diffusivity
Solvent K; K, ky 104 kpz-104 Dy 10°m¥s
Toluene 22000 1800 1.84 1.54 1.026
Trichloromethane 26450 2769 1.65 1.36 9.173
n-Decanol 30140 3670 1.37 1.08 0.382
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Fig. 5. Flux of tryptophan vs. membrane poten-
tial.
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NOMENCLATURE

. activity of ion i in phase I, [kmol/m’]



ok

C, : concentration of component i in phase I,
(kmol/m?

Cs : concentration of complex in membrane phase,
(kmol/m?)

C;, : average concentration of i ion, [kmol/m?]

C, : average concentration of carrier in membrane
phase, [kmol/m?)

D, : effective diffusivity of complexed ion, [m¥s]

D, : effective diffusivity of carrier, [m%s]

Ey : membrane potential, [mV]

F . Faraday constant, [J/mol-equiv]

i molar flux of component i, [kmol/m? -h]

K; : equilibrium constant of component i, [m%
kmol]

K7™ : potentiometric seletivity coefficient
k, : partition coefficient of component i between
aqueous and solvent phase

! . thickness of immobilized liquid membrane,
[m]

T : absolute temperature, (K}

Subscripts

0 : refers to initial condition

1 : refers to amino acid

2 : refers to added electrolytes anion

s : refers to carrier

Is : refers to amino acid-carrier complex

2s : refers to added electrolytes anion-carrier com-
plex

Superscripts

I : refers to aqueous phase |

I : refers to aqueous phase Il
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