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Solvent Extraction of Copper from Chloride Solution for Environmentally
Friendly Copper Hydrometallurgical Process

by Junji SHIBATA ', Shigeno MATSUMOTO, Satoshi MAMIYA !,
Takahiro KAWAHARA ! and Hideki YAMAMOTO'

1. Faculty of Engincering, Kansai University, Suila-shi, Osaka 564-8680

The present refining of copper from sulfide copper ores by pyrometallurgical process is lack for the envi
ronmental concerns, that is, generation of harmful SO, gas and high energy consumption. Considering our en-
vironmental aspect and saving the energy, we directed our attention to recover Cu by using the more
advantageous L-SX-EW (Leaching-Solvent Extraction-Electrowinning) method. This hydrometallurgical
L-SX-EW method can be designed as a closed system and lessen the wastes from the process. Based on the in-
vestigation we have already reported with respect to the extraction mechanism of Cu?® with EHO (2-
ethylhexanal oximc), in this study the separation of Cu?" was examined from the leached solution obtained
after leaching copper sullide ores with ferric chloride solution, and the realizability of the environ-
mentally [riendly hydrometallurgical process was also investigated.

The extractant EHO is very effective to separate Cu®" from the leached solution containing Fc?™, Febtand
Zn**. Cupric ions are selectively extracted in the organic phase at chloride ion concentration, 3~5 mol/dm?,
while Fe?* and Zn®" are not transferred into the organic phase.The stages and phase ratio (4/0) required to
attain thc desired Cu®* recovery are estimated to be 2-stage countercurrent extraction with the phase ratio
(A/0) of 1.5.In order to strip Cu with water from the organic phase, 6-stages countercurrent stripping with the
phase ratio (O/A) of 1.8 are required. By the extraction and stripping operation, 10 g/dm?® Cu?" is purified and
concentrated to 25 g/dm® Cu?t.

KEY WORDS : Solvent Extraction, Copper Sulfide Ore, Ferric Chloride, Chloride Solution, 2-Ethylhexanal
Oxime, Hydrometallurgy

SR st \
1w F-HBEEH PR T,

il

W,

I

N3
o

BAEBET ORI 5 OIEEIL, S - EFEHv5E
REE T O A THoT, SAPICETND A 7 WIS iirGE
ARELTHEL, TAERIUBETHEE/Z3EEE LTHEL
IR b v, FLERRPELER Tl & LB LRg R
SRIZIAEM, BN, BRI OB T 0 b 2 30 4
HipbEAvENTE, ZOBRBHE 7O L AL, LSXEWL
FRHEN TS, BRI 0-XFYAFAREY P4 <,
BEYOL v, BERNBEOMBETHL L v 5, BT
ALBEHATE, BRFEOERVBETEEILIOT, Zi

19994 H TR TH 27 088

CIERE I MFARHE TSI

. L BEKFEIRFEHEN  Tordfts T

. BWERFAERS TR TR

CESE T BIPERSEREE TR

EHEHE) FAX 06—-6388—8869 (BT K - {kipT2e)

e NSRRI, BRILEMSE, BTV 28k, WAL, 2- L AE Y
FoedF A, AR

jk%.;wm—‘*

R

BiRE R

116 (1999)

A, B EORES L USEICE AEL I A L E RO
B AL H O OBWEIZ L, BB SO AR ER L
L9 T ERAMTONT WS, BRBSETIL, B
LB 2 BB TRIBEN LD, HEEHIOKIZE > TEB SR
B, DX ZEMEOEHIRE LT, 1 D0mSHME
ThH SEEINRE 2B L, BEEDS S Cu % EIRE 2 H
L, BREEPIZIETND Cu A DEBERS S Cu 2 58T 5
T EAsCE D6,

Hi$R" Tk, 2-ethylhexanal oxime (EHO *Ws5042) # A
WO, IRALYIAT A5 @ Cu, Fe, Zn OEEE % T, Cu
OB A AL I Lz, 2512, MHEGES I Um0
WEREEERC, HEUSERAFIG T, FMERSIZHT
BTHLI LR EHLT,

O T, WALSTLORIERAEER B 7 0+ 2 % 55
WKEBWT, ZOEBETED 1 D& LT bR » b 2 8
TREL-ZOBERICEHEMELEALT, CansHE - [T
WOWTHREI L, 5612, MHSEES L UHSESEE» S

No. 11 837 43>



FHER - RFREF - WE R - AR - IREE

Cu®BIRE & UGB+ 2BHELy ke €, REFRMID
BRI T 2OTEEEHEO AL LS LY,

2. BESIUVRRHE

sk L LT 10g/dm® @ Cu?¥, 40g/dm® @ Fe®*, 5
g/dm? @ Zn® T RS bEE E v, EETOEY 1+
VIEFEIL LICL & VT L, FEEILE, 7oy THR
L7-EHO #EH L7, EHOE 2-Z5F bAF Y VT VT F
Bl e FOx a7 3 v 2 HRBEMLE LT, ZThi NaOH Of
AT THELTER L, 8577 EHO OffsE s N &
BB R L B Thh, BEHORF v ET Y —h T L%
SFATUT T 7 (BEGCITA) #AVWTHEL, L0
KEAS090 % THB & #FEHD 2, EHO It 05 ~ 15 mol/dm®
DEREOBETHER L. BEOZOIZ, #HHA Acorga
CLX-50 (ICI, 3 Zcneca) A L7,

THLOAMEFEME % 15cm® 70 50 cm® AT & &L
SEEET LY MRS HHET 1.2ks, 300spm THRE 9 L TF
BL 7, FOHB, BB T 09ks, 2,500 rpm T
LA VL7, R OSE 1 4 VBB IR E RN
SEFIITIEL 72, A R0 SR REX, MBREomgT
B0 T, DEKESEIRE L FRHEERE
nFEE LTRSS L DR,

3. ERERKIUEE

Fig. 113, 1.0mol/dm3 ® EHO # A\ Cult, Fe3t, Zn?*
ORI R RE OB E LA EEELTH BT,
Cult ok EVEREOHF TROTEH WEET L, B
LA S ~ Tmol/dm® D & B ICIIBRELHREE 2
2o B T2 L 910, EHO W2 & B Cul™ O BUS IR
R L) ABEENRSTH LI EPAT =77+ Y ADFE
2l o TR aY,

Cu?,y + 2C17 4 + 2 EHOyy == CuCly - 2 EHOprg
......... (1)

TRHART, IR oRREThII LA SHE SN
¥, FetTid 5 mol/dm® O LYt/ 7 % oMt ERL, =
U o g T F®T OB ik 4 [T 5, Licdto
T, ZOWEHIEECS L, RS S CulT R BRI

HL, Fe R n?thoaBTsl i/ EnThab I b
100 -——® *—o-
80T ® Cu™
A Fe*
2 ool / LR
[=
Q
k3]
o
40T
i
20+
A
ol 4 & § 4= w = |
0 2 4 6 8
Chloride ion concentration [mol/dma]
Fig.1 Extraction of metal ions with 1.0 mol/dm?® EHO as a func-

tion of chloride ion concentration (This figure was cited
from our previous paper’).

Aqg-phase : 10 g/dm® CuZ", 40 g/dm?® Fe*, 5.0 g/dm® Zn**
in LiCl solution
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Fig.2 Effect of ferric chloride concentration on extraction of Cu®*
with 1.0 mol/dm® EHO.
Ag-phase : 10 g/dm? Cu®*, 40~100g/dm® Fe*t, 50g/dm®
Zn?tin 4.5 mol/dm® LiCl solution
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Fig.3 Removal of Fe from organic phase by scrubbing opera-
tion with 3.0 mol/dm?® NaCl solution
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Fig.4 Extraction isotherms of Cu®* with EHO.
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Fig. 5 Stripping isotherms of Cu?t with water from 1.0 mol/dm?

EHO at different temperatures.
(This figure was cited from our previous paper”)
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Fig. 6 Stripping isotherms of Cu®* with water from EHO.
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Fig.7 Enviromentally Friendly Copper Hydrometallurgical Process.
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