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Abstract—The extraction of cobalt(Il) was carried out using a supported liquid membrane containing di(2-ethy!
hexyl) phosphoric acid (D;EHPA) as a mobile carrier, and the effects of concentrations of carrier as well as initial cobalt
(1) and hydrogen ion concentrations of the feed on extraction rates were investigated.

Taking into account interfacial first orcer reaction between Co(Il) and D,EHPA, and membrane diffusion as simul-

taneous controlling factors, an equation describing the permeation rate has been derived as follow.
Cu Cu
In=; - -y )=

In this equation, q was affected proportionally to hydrogen concentration in feed solution, and p was affected pro-

portionally to D,EHPA concentration in oil phase and inversely proportional to initial concentration of Co(I) and hy-
drogen ion in feed aqueous solution.

The experimental values can be correlated well by the equation.
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Fig. 1. Simplified diagram of liquid membrane
for cobalt extraction.
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Fig. 2. Experimental apparatus.
(1) Aqueous feed solution
(2) Aqueous strip solution
(3) Agitator (4) Tachometer
(5) Thermometer (6) pH meter
(7) Recorder
(8) Supported liquid membrane
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NOMENCLATURE

: Area of liquid membrane

: Area of unit volume {(cm?/cm?)

: Concentration of chemical species (g mol/cm®)

: Distribution ratio

. Effective diffusion coefficient of membrane
(cm?/sec)

. Diffusion coefficient (cm?/sec)

: Thickness of membrane (cm)

: Porosity

. Flux of chemical species (g mol/cm?sec)

. Mass transfer coefficient (cm/sec)

. lonization constant

. Permeability coefficient (cm/sec)

: reaction rate (g mol/cm?®-sec)

. Time (sec)

. Volume of aqueous solution (cm?)

Do >
®

<T U RR S0 0O

N2hS 23 Co (M) 2] o5 153
z : Tortuosity

Subscripts

B : Salt in buffer solution

F . Aqueous feed phase

H : Hydrogen ion

HR : Dimeric species of D,EHPA
i . Interface

M : Metal species

MR, : Metal-D,EHPA complex

0 . Organic phase
Superscript

o : Initial value
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