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Hesldc) A7 FE2 Ao 237 —“r‘al 28 % H4 o] Abel| A 95% o] AFo)9] X, Cu-Zn-Cd &3 F4 221 E
TFe)o AgA o] Ntk 2% Wy e 525 38hEo] MR,gl M +2HR=MR;+2H* & ZA|H% =,

Z2zaETE 22 B vl sl -’.‘u. 1 w9 17250 s ] g 1/25) vl s Aes
yeh} R=kCir(Cw/Ci)** 2 #AIZ & UArh

Abstract—To investigate the extraction characteristics of equilibrium and kinetics in the extraction of copper
by ketoaldehyde-chloroform, 5-methyl-3-one-hexanal was synthesized as a chelating extractant of ketoaldehyde
from ethyl formate and methylisobutylketone with sodium amide. The equilibrium constants such as the
dissociation constant and the partition coefficient of ketoaldehyde, the stability constant and the partition
coefficient of copper complex, and the overall equilibrium constant in the extraction of copper were deter-
mined. The effects of the concentration of hydrogen and copper ion, and of ketoaldehyde on the initial rate
of extraction were examined. Percent extraction of copper by ketoaldehyde was higher than 90%, and selective
extraction of copper from Zn-Cu-Cd mixture was possible. The equilibrium reaction was found to be M** +
PHR=MR,+2H" with the extracted species of MR,. The experimental equation of extraction rate was ex-
pressed as R=k Ciur(Cu/Cy)®®.
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Fig. 1. Absorbance change of MOH aqueous solution with
pH.
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Fig. 2. Absorbance change of MOH aqueous solution with
copper concentration.
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Table 1. Results of elemental analysis of MOH-Cu salt

Element Calculated(wt%)  Measured(wt%)
C 52.9 52.5
H 6.9 6.9
(6] 20.15 20.6
Cu 20.05 20.0
N e500000 3 ns 128
4000000
3500000
3000000
2500000
2009000
1530000
10230000
500000 1 114
. Lll 3L T 167 176183191 200
M/Z  ~> 100 120 140 160 180 200

Fig. 3. GC/MSD spectra of MOH synthesized.
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Fig. 4. Infrared spectra of MOH synthesized.
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Fig. 5. log(A*/A—1) vs. pH of MOH aqueous solution.
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Fig. 6. log((R"]/[HR]) vs. pH of MOH aqueous solu-
tion.
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Fig. 9. Percent extraction of metal with pH in extraction
by MOH-chloroform.
(m: Zn, v: Cd, ®@: Cu, O: Cuy, Filled symbols for
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Fig. 11. Concentration change of copper in aqueous phase
(Cur=1Xx10"% mol/L, C4=1.05X10"* mol/L).
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Fig. 12. pH effect on the rate of copper extraction by
MOH-chloroform.
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of extraction.

mA F&45%e] pH &EHNE HESY] fstd 5
Lo 2o Fele] 27|FEE 105X10 ‘mol/LE,
714 9] MOH 271558 1X 1073 mol/LE A 3}A|
g+ 27104 pH4-72] Wl A £x48E B3ty 74
pHoll A A|7}el] w2 4 Fo) Fejo] FEHIE =
A& A7} Fig 1154 7ko) pH7} Z713tel we} Fels
=7} Basigoh 7 w2FA9 27 71 &E 73,
21 (22) & o) 43te] F245 8 SAIF 2 Fig 129
Zro] 714717} 1/22 A4 ez veht 27 FEE5EE
Fgae] 27 Faole ¥ES 12450 sk
7oz yehdeh & 5499 27] pHE 6, 7714 59
MOH3:EE 1X10 3mol/L2 AAA FA8l 5X

10
CM=xx10“'(mm/L)
pH
®:6
. 10‘10 Q5 ./
2 ./(
2]
~
g /./
>
o
E o'}
[+
10—12 ,
1074 1072 1072
‘Cyg (mol/L)

Fig. 14. Effect of MOH concentration on the rate of cop-
per extraction.
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Fig. 15. Plot for rate constant in the extraction of copper
by MOH-chloroform.
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: molecular extinction coefficient of species of j
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: equilibrium constant
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: initial rate of extraction

: interfacial area between phases

: extraction time

: volume of phase
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