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Extraction of copper from nickel and
cobalt sulfate solution with BK992
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Abstract Copper was extracted from nickel and cobalt sulfate with BK992. The effects of pH of aqueous solution,
the phase ratio( O/ A), concentration of BK992 and reaction time on the extraction were investigated. The results
show that the extraction reaches equilibrium quickly. With increasing pH of the aqueous solution, the effect of cop-
per extraction from the solution is improved greatly, but the mass loss of nickel and cobalt occurs when the pH is
above 4.0. The bigger the O/ A ratio is, the better the effect of the extraction is. With the increasing content of
BK992, the distribution ratio of copper increases. The optimum conditions are determined that concentration of
BK992 in the organic phase is 20% (volume fraction), the phase ratio (O/A) is 11 2, pH of the aqueous solution is
3.0, and the reaction time is 10 min. Under the optimized operating conditions, copper can be extracted effectively
and the extraction rate at the first stage reaches 93. 06% , the extraction capacity of BK992 is 17. 30 g/ L and the
stripping rate reaches 91.79% , the pure transfer mass of copper is 15. 88 g/ L.
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Table 1 Elemental analysis of

nickel and cobalt sulfate solution

Solution N ¢(Ni)/ ¢(Co)/ ¢(Cu)/
olution No. ~ _ -
(g= LY (g L7 (g=L°h
I 58. 69 1.38 5.19
II 58. 69 1.38 1.07

PL BK992( AL 5 it 78 B e i) A AR EURI, At
R OB R TR TR L) FEA R R, ke
LU A5 BE 1 AR MLAEEG, AR5 DA — 5 A HLAE 57K
AR (ML, O/A) B T oW, 4o
Vi, BREE, W, BRI E R A B
i a e, HERERBEAEETHEP RS E.

PL2 mol/L B R ¥ Wi o | ZE 57, 5 4k
BK992 ¥z 1. 1 AR E T2+, 7=
SPRY 10 min, FEZ, 5, DOFEIE R Z W
A&

RS N b B o T Y 3 I
WYX ~402C JRFWe 7 6t BEAGHAT 4 HrAs I .

LEDTA MR, KRR T, KXH
AW AN E KA PR S TSR .

2 HiREiHe

2.1 KAHAIGS pH R 25 B 52

KRR 11, BL 20% BK992- it 45 B 1 45 ik 7k
HENAEBGE, O/A J1: 2, ZXEU AR 15 min,
MR AAT KA YILE pH 8, 52K YILE pH
1B 5 R A0 A B B S AR B R 2 ) o R 45 L
LR . HE 1 ATEH, SRS ERUE, 14 K5
SHENBIAHA S, R WP BT R B AR,
FHIC AR AR AR =, 397E 99. 8% LA |, HFHEAE
KAH pH fEF &, KW A S EEE TR,
EAESTES TR

MRYEEHE S AN pH B T A A9 A 2 7k
FE R SAA AR, BT AR E G AL
FHE KA e, &5 R aniE 2 fros . gl 2 ]
F i, B pH ERTH 5, HEA VA5 KR F 1)
Sric bbbz oK .
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Fig. 1 Effect of initial pH of aqueous

solution on concentration of copper in

effluent(a) and extraction rate of copper(b)
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I pH 4. 0. FEFFFUARLE  AEEUIIR BE S REHY
I TR ) S M i, SR UK AR#I 4R pH {H8 4.0, 04T
ZiRRY], BANE T IZERUCREIN 0.

2.2 HHEEXSASHUA S

R4 Bk sg 45 R, RABKR I, KAHYILE
pH 24 4.0, ZXEUHFE K 15 min, A ALK N
20% BK992 VAW, BUARARLLBEAT S, 45 BAH Hox
RS B (o Cu) mma) S AL B 6 52 10 Q1 52
2 gl

2 A B HR A R 1
Table 2 Effects of phase ratio( O/ A) on

extraction rate of Cu

¢( Cu) final/ Extraction rate of Cu/
0/A
(mge L~ Y %
1:2 0. 69 99. 936
1:1 0.29 99.973
201 0.25 99.977

MK 2 W EH, BEEAMARIE R, BB 4
BT AR ST, AHCRA N K, L
S ESUR A N A R . R B AT, REE B
Fr SHLILR(O/A)FAELTRR:

. —D

(D+ 1/R)
X D RHECL, AR pH H HWLEEFIIKE
LHRARKM—EMHOT, D REEAL, Hik, R
BORH, r AHRHE N .

ML 10 2 B, ERKBWHEE TS ER
0.69 mg/ L, HIZEHURIE 99. 936%, i K04 2
PRI BIGHUAR T . Z75 5 REAC A3 85 200 R & S k)
IVEFES A0, FEAHLE A 10 2.

x 100% (5)

2.3 FEHUGRIR BEXT A HL A R2 1

KHAVERE I, #HI7KAPI4 pH b 4.0, AH
ISFE] K 15 min, O/A A 1: 2, 2038 BK992 [k &
HEAT R B S8, 75 3] BK992 ¥R B 5 & A h 4 &
NFARERCR Z B R WE 4 Fios . WNE 4 Al F
i, BEE BK992 WRFE TR, AW AS &R
F N, WARCE BERIN; 2 BK992 #kE KT
20% Ja, Wheedmi& 2z .
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Fig. 4 Effects of content of
BK992 on concentration of copper in

effluent(a) and extraction rate of copper(b)
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Fig. 6 Effect of extraction time on
concentration of copper in effluent(a) and

extraction rate of copper(b)
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Table 3 Optimum conditions of
copper extracted by Bk992

Content of
pH 0/ A
BK992/ %

Time/ min

3.0 20 1: 2 10

2.5 AR BK992 A4 ) v FN 25 & K A 1 15

&3 1

TERA ST, o Ao A B PR 0 PR B VA AR (R
[) AT, 20 8 5 1 S 280ca MR B OH T2
BT, EEZIR, BREERITBERB SR I
) Cu &8 LA, ARG R R R W
ISR 4 gl . 3R 4 nT AL, HAERGEAT F)
8 IR, RV EH(m(Cu)e«) ~0.1037 g, THH
IR S8 (m( Cu) agin) H0. 103 8 g, BN ZKAH A1 FKI4H
TEILFRAZN, Y] BK992 H HLA B 5
AIEFNA, RIEEHPAHAEF(10.2mL), KA
AHF 4 (m ( Cu) og) 13 BT 20% BK992
VBRI ZE A AN 25 88 17.30 g/ L

PL 2.0 mol/ L HBR PR VBN L AN ALAR BEAT I
FH, FRIITES,

SERR, AR AU 1) — P R AL R A 1A%
T B A R, DT 00 S T A R 1 P 2 AR i 1 [
W HRRAEFETT MBF R R IR, AP REE
TR A i A RN S S AR i R R T AR
R R R P R & E R s, KAH pH (RS X T
BK992 IR EER RS EL .

x4 AU IS B A BRI AR

Table 4 Various of copper concentration with extraction times under optimum conditions

Sequence of Vagind e(Cu) et/ Vel m( Cu) agin/ m( Cu) e/ m( Cu) org/
extraction mL (g+ L1 mL g g g
1+ 2+ 3+ 4+ 5" 100. 0 3.442 102.2 0.5190 0.3518 0.1672
6 20.0 4.708 20.2 0.103 8 0.095 1 0.1759
7 20.0 5.116 20.2 0.103 8 0.103 3 0.176 4
8 20.0 5.133 20.2 0.103 8 0.1037 0.176 5

* —The sum results from the 1st to the 5th extraction.
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Table 5 Stripping of saturated organic solution

:it(:rllt:; Cs(tgg)pel;l Stripping Pure transfer
organic solution/ solution/ eabe of G frase ofi(llu/
(5017 (g"LY) ” et
17.30 15. 88 91.79 15. 88

2.6 MALFMTHZHERTE
TEPUACSAT T ORI T AT 2 A B B R
SEHy, FiRWER 6 Pl .
# 6 MALSEAET BK992 £ A4 3 1
Table 6 Multrstep extraction effect of
copper by BK992 under optimum condition

Sequence of Content of Extraction rate of Cu/

extraction Cu in effluent %
1 360 mg/ L 93. 064
2 31.7 Mg/ L 99. 994

HERAST, BHRE —RAB, 4R35 54
WAERBEHA D, ERBEPHEFRSEN
0.36 g/ L, BEHFZERURIA 93. 064% , KHE A #
ARHERE . 40t 2 ARG, ERBTHNEE
31,7 ¥g/ L, AR 1 AR HMRMERNY (15
BB E SR & BA KT 3mg/L) .

3 4R

1) BEE KA pH EKTHE, ERWHHFRE &
WE TR, WAEREREEN. 2 pH EH/NT4.0
I, BRENE FREAANSHAEE; Y pH AXT4.0
I, ¥OEETE TN YA, JEHRE pH (H
T, R B AR 0 L) S K

2) BFEEMLRIE R, ERWH RS EHE
TR, HAERAR N3G K, REH A3 B AR A AH R 1R
=T

3) BE%E BK992 T, ERWHHEREE
E TR, BAERCEEEW N, 4 BK992 W KT
20% I, R4k 26T 2%

4) BK992 MR, 5 min f5 REEUIEAE
S| TN

5) BK992 4 L4k 45 #F: pH {E 4 3.0,
BKO992 ¥RFE N 20%, O/ A 4 1: 2, ZEUTE] N 10

6) EMRALLAET, 209% BK992 A B4R f) i Al
KEN17.30g/ L. HAEREAHT, FFAmEEE1 &

o2 JFEE, RS EAN 31,7 Be/ L, B
B 1 SRR EK

7) A 2.0 mol/ L B BRAE Ay e A5 57, %k o Al
BK992 f)— % R %R 1[Ik 91. 79% , 415 A% 38 &k
15.88 g/L.
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