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Abstract—The kinetics of copper extraction by several alkyl B-diketones diluted with chloroform was inves-
tigated using a flat-stirred cell of constant interfacial area at 25C . The extraction rate was experimentally
determined by analyzing the effects of the concentration of extractants in the organic phase, the concentrations
of copper and hydrogen ion in aqueous phase on the initial rate of extraction. The rate constants of chelate
formation and initial extraction were determined from the comparison of the experimental results with the
theoretical rate obtained by assuming the interface reaction with diffusion in aqueous film. The rate determi-
ning step of copper extraction by P-diketones was found to be the reaction of 1:1 chelate formation of
irreversible pseudo-first order reaction and the extracted species was CuR; type.
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Fig. 1. Apparatus for extraction kinetics of flat-stirred cell
with constant interfacial area.
1. Motor 5. Aqueous phase
2. Thermometer 6. Organic phase
3. Water bath 7. Water inlet
4. Interface 8. Water outlet
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Fig. 3. Concentration change of Cu?* in aqueous phase
with 3SHTD concentration.
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a, b;, h; : dimensionless concentration defined in Eq.
(20)-(22)(-]

G : concentration of species of j [mol//]

CuR™ : 1st chelate between Cu and extractant

CuR; :2nd chelate between Cu and extractant

D; :diffusion coefficient of species j [cm?/sec]

H*  :hydrogen ion

HR :extractant

J; :molar flux of species j [mol/cm?sec]

K, :dissociation constant of extractant [mol//]

K., :constant defined in Eq. (8)[-]

K. :equilibrium constant of overall extraction [-]

K., K, : distribution coefficient of Cu-chelate and ex-
tractant [-]

k : rate constant of initial extraction [//cm’sec]

ke : mass transfer coefficient [cm/sec]

ke : rate constant of 1st chelate formation [//mol-
sec]

Ky, K; : stability constant of 1st and 2nd chelate be-
tween Cu and extractant [//mol]

Ro  :initial rate of extraction [mol/cm?sec]

R~  :extractant ion

r : rate of chelate formation [mol/cm?sec]

S : interfacial area between aqueous and organic
phase [cm?]

t : extraction time [sec]

\Y : volume of phase [cm®]

X : distance from interface [cm]

a, B,v,n, p : dimensionless variables defined in Eq.

(19)-(19) (-]

8 : thickness of diffusion film [cm]

A : wavelength [nm]

[ : reaction factor defined in Eq. (14) [-]
B4 X}

i : interface

o : initial state or bulk phase

- : organic phase
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