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Abstract— The transport of amino acids through the immobilized liquid membrane containing Aliquat 336 as a
carrier was analyzed by a theoretical model. The flux and concentration distribution of amino acids at steady-state
were derived with Nernst-Planck equation in counter-transport system of amino acids and added electrolytes, and the
osmo-electric coefficient which affect the flux to a large extent was defined.

It was concluded that the flux of amino acids decreased with increasing membrane potentials and was linear with
the osmo-electric coefficient. The transport rate of amino acids had the inverse relation with the magnitude of hydra-
tion energy. Also the transport rate according to the amino acids increased in the order: tryptophan > tyrosine > hip-
puric acid.
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Fig. 1. The counter-transport mechanism.
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Fig. 2. Schematic diagram of experimental ap-
paratus.
1. Thermostatic Vessel 6. Stirrer
2. Acryl Supporter 7. Membrane
3. Pulley 8. Calomel Electrode
4. Permeation Cell
5. Constant Temperature Circulator
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NOMENCLATURE

C, : concentration of component i in membrane

phase, kmol/m*

¢! : concentration of component i in phase 1. kmol/
m?

C;, . average concentration of component i, kmol/
m®

D; : effective diffusivity of component i, m*/s

Dy : diffusivity of carrier in membrane phase, m?/s

E : (1-e™)/Lin Eq. (16)

F . faraday constant, J/mol-equiv

i, molar flux of component i, kmol/m? hr

jir total molar flux of component i, kmol/m*hr
K, equilibrium constant of component i, m*/kmol
k, reaction rate constant of component i,

k,; : partition coefficient of component i

l thickness of immobilized liquid membrane, m
L z,Al in Eq(16)

r; rate of formation of component i, kmol/m>h
X distance in membrane phase, m

X zAx in Eq.(14)

Z ionic charge of component i

Greek Letters

8 - diaphragm cell constant, m™
A¢ : membrane potential, mV

Subscripts

0 : refers to initial condition
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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 electrolyte anion-carrier com-
plex

Superscripts

I : refers to aqueous phase |
II : refers to aqueous phase 1l
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