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Solvent Extraction of Copper from Chloride Solution
with 2-Ethylhexanal Oxime

by Junji SHIBATA !, Satoshi MAMIY A !, Shigeno MATSUMOTO! and Hideki YAMAMOTO !

1. Faculty of Engineering, Kansai University, Suita-shi, Osaka 564-8680

There has been a trend to switch from pyrometallurgy to hydrometallurgy in copper refining of copper
sulphide ores since pyrometallurgy process needs a huge amount of energy and is harmful to the environment.
In this study, focusing on the extraction selectivityof EHO (2-ethyvlhexanal oxime), which extracts Cu, Ni and
Pd from chloride solution, the mechanism and behavior of Cu?™ extraction with EHO from the leached solution
of copper sulphide ores with ferric chloride solution and stripping of copper with water were investigated in
order to clarify the possibility of an environmentally friendly hydrometallurgical process.

The EHO extracts Cu?™ selectively from the chloride solution and the extraction reaction is a solvation
type as follows ;

Cu?*,q + 2Cl™ 4q + EHOupy = CuCly - 2 EHO,p,

The extractant does not extract other metal ions such as Zn?*, Fe?" and Fe® ", which are the main impuritics
in the leached solution. It was also found that the extraction is an exothermic reaction of AH = —130 kJ/mol
and the stripping reaction is endothermic with the reaction heat of AH = 43 kJ/mol.
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Table 1 Structure and property of EHO.
III (CH2):CH3
!
structure (ﬁ — (EH

HO—N Calis
molecular weight 143.2
purity(%) Q9.9
specific gravity 0.90
viscosity(cP) 28.5
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Fig. 1 Extraction of metal ions with 1.0 mol/dm?® EHO as a func-
tion of chloride ion concentration. Aq. phase 10g/dm?
Cu?*, 40 g/dm® Fe*™, 5.0 g/dm® Zn®>* in LiCl solution.
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Fig.2 Extraction of metal ions with 1.0 mol/dm® EHO as a func-

tion of HCI concentration. Aq. phase 10 g/dm?®Cu®*, 40 g
/dmd Fed*, 50 g/dm® Zn?* in LiCl solution.
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Fig. 3 Extraction of metal ions with 1.0 mol/dm?® EHO as a func-
tion of chioride activity.
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Fig.4 Extraction and stripping rate of Cu?* in case of 1.0
mol/dm® EHO.
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Fig. 7 Concentration of Cu?* and Cl~ extracted in organic phase
(cited from the former paper, the literature number 8).
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varjous temperatures.
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Fig.11 Stripping isotherms at various temperatures.
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Fig. 12 Application of Cu extraction with EHO from chloride solutions.

4. %

fesle, ERALERSEOALEIZ S ST E R — A A —
RELOENB 70 v X 2 RIRE OB AMBICER T2 8 %
SHICEWT, TS EE 2 SBERTRN L R0
b Cult ZRIRECHA L, BINEICEEN A CuPt Ao
SRBE G CudT BT A Z L EBE L.

EMAIE OIMLFTH B EHO Z DA T, BILWEE
o Cul’ BT B EE A, RIZEDHBICOWTIRE L
72, ZOf %, EHO G#FRSTH S Fe?t, Feb, Zn*t 2L
I LA ST, Cult FERIGICHLT S 2 LW L il
% otre EHO L X AEBA 4 » OB EA LT, Cu?t
OHBSIEARD L I IR/ EN S,

CuPt g + 2Cl 4 + 2 EHOqpg = CuCly - 2 EHO4g

MBS AH = —130 k]/mol RIS TH 0, FEERIE
it AH = 43k]/mol DIRAFIETHLH I EEFWAL 2L L
1o T, FEERR S EERGIIEVIREDTTE L, RIEEER
el BVIREINER TH D, Z0 k) RiBEERERIIHEEREO
UFIIFHATAHIENTES,

3. B X #&

1) Dalton, R. F., Price, R. and Quan, P. M. : Proc. Inl. Solvent Extr.

HE &M 115(1999) No.9

Conf. 1983 p. 189—190, (1983)

Soldenhoff, K, H : Solvent Extraction and Ion Exchange, Vol. 5, No. 5,

p. 833851, (1987

3) Dalton, R. F. and Burgess, A. : Proc. Int. Solvent Exir. Conf. 1990, p.
1145—1150, (1990)

4) Borowiak-Resterna, A., Szymanowski, J., Cierpiszewski, R., Prochaska,
K. and Banczyk, 1. : Proc. Int. Solvent Extr. Conf. 1993, p. 578 — 584,
(1993)

5) Bart, H. J., Dalton, R. F., Hillisch, W., Hughes, H. A. and Slater, M.
J. : Proc. Int. Solvent Extr. Conf. 1996, p. 845—850, (1996)

6) Borowiak-Resterna, A. and Szymanowski, J. : Proc, Int. Solvent Extr.
Conf. 1996, p. 569—574, (1996}

7) Inoue, K., Baba, Y., Oka, T., Takagi, M. and Dohtsu, K. : Solvent
Extraction and lon Exchange, Vol 4, No. 2, p. 237—254, (1986)

8) Shibata, J., Yamada, K. and Matsumoto, S. : Solvent Extraction Re-
search and Development, Japan, Vol. 5, p. 256—34, (1998)

9) AL - VUEAEE - FWEK - AE - WG RS R, Vol 114,
p. 57—61, (1998)

10) Conway, B. E. Electrochemical Data, Elsevier Pub. Co, (1952)

11} TUPAC Chemical Data Series No. 21, Stability Constants of Metal-lon
Complexes, PartA Inorganic Ligands, edited by E. Hogfeldt, Pergamon
Press, (1982)

2)

699 <BY



