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Abstract—The equilibrium and kinetic characteristics of copper extraction by methylheptanedione(abbre-
viated to MHD) synthesized frem methylisobutylketone and ethylacetate with sodium amide were investiga-
ted. Equilibrium constants such as the dissociation constant and the distribution coefficient of MHD were
determined from the molecular extinction coefficient of MHD. The stability constant of MHD-Cu chelate
and the overall equilibrium constant in Cu-extraction by MHD-chioroform were also determined, and the
mechanism and the rate of copper extraction by MHD-chloroform were proposed. The extracted species
of Cu-chelate was found to be CuR, and the overall initial extraction rate was expressed by R,=3.3X 10 *[HR]

([Cu?* V/[H* D**(mol/cm® sec).
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Table 1. Elemental analysis of methylheptanedione-Cu
salt and methylheptanedione

Methylheptanedione-Cu salt Methylheptanedione

Element Calculated Measured Calculated Measured

(Wt%) (Wt%) (Wt%) (wt%)

C 55.50 55.20 67.60 67.96

H 7.53 7.55 9.86 9.88

0 18.60 18.88 22.54 22.16
Cu 18.37 18.37 - -
Total 100 100 100 100
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Fig. 1. GC/MSD spectra of methylheptanedione synthe-
sized.
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Fig. 2. Cu-extraction scheme by methylheptanedione.
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Fig. 3. Absorbance of methylheptanedione aqueous solu-
tion at different pH([HR]=5.6 X 10~° mol/).
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Fig. 6. Absorbance of methylheptanedione aqueous solu-
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Fig. 10. Distribution ratio for Cu(Il) extraction by methyl-
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Fig. 11. Concentration change of copper in organic phase
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Fig. 13. Effect of methylheptanedione concentration on
Cu extraction rate ((Cu**]=1.5X 10~* mol//).
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A : absorbance [ —]
a,b,c :order of extraction rate [ —]
Cew Cug : total concentrations of copper and extractant
[mol//;
D : distribution ratio [~

HR, HR : extractant in aqueous and organic phases

K., K, :stability constant of 1st and 2nd Cu-chelate

[{/mol]

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

K. :overall equilibrium constant of extraction
(-]

K.. K, :distribution coefficients of Cu-chelate and
extractant [ —]

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

{ - thickness of UV cell [cm]

R - initial extraction rate [mol/cm?sec]

R : extractant ion

t : extraction time [sec]

S . interfacial area between aqueous and orga-
nic phases [cm?]

V.V :volume of aqueous and organic phases [¢cm*]

eur. Er  : molecular extinction coefficients of extrac-
tant and its ion [cm?*/mol]

€cur” - molecular extinction coefficient of chelate
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