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Abstract

For acid leaching solution of carrollite, Lix984 extractant was used to recovery copper. The effects
of phase ratio, equilibrium pH, P507 volume fraction and countercurrent extraction stage on ex-
traction and separation were investigated. The effects of stripping agent species and stripping ra-
tio on the recovery rate of copper were also investigated. Experimental results showed that, with
the extractant of 30% Lix984 + 70% sulfonated kerosene, the ratio of O/A of 1:1, the equilibrium
pH of 2, the extraction rates of cobalt, copper, iron, after two-stage countercurrent extraction were
1.67%, 99.95% and 2.14%, respectively. The loaded organic phase after extraction was stripped
with 2 mol/L sulfuric acid solution for 5 min under the stripping O/A ratio of 1:3. Under these reac-
tion conditions, the stripping rate of copper was 100%. The loaded organic phase was stripped with
2 mol/L sulfuric acid solution and 35 g/L copper sulfate solution for 5 min under the stripping 0/A
ratio of 1: 3. Under these reaction conditions, the stripping rate of copper was 79.87%.

Keywords

Carrollite, Lix984, Solvent Extraction, Recovery

FA Lix984ZE BN #a £ A /%= HH i P B9 £

gﬁgﬁla % 7‘&17 %ﬁmla %E%Z’ 55‘74’5'&4%2
R R S SR, Wi K
AR R AR AT, TR

Email: wujianhui218@163.com

ks H i 20184F3H1H; FAHHM: 20184F3H15H; KA HM: 20184328 H

XEG O SRERE, R, TRERIE, R, %K. B Lixo84 FEEUHRARELT IR M AR D). B4 TR, 2018, 5(1):
25-31. DOI: 10.12677/meng.2018.51004


http://www.hanspub.org/journal/meng
https://doi.org/10.12677/meng.2018.51004
https://doi.org/10.12677/meng.2018.51004
http://www.hanspub.org

e 55

HE

K FLix984 XY | IBRAL ST R R 4, BB T M (Vo/Va)s FHIpH. Lix9844kFH 5% DA K i
MEREHTE . #. GFEBRME M. FNERT fABRAE VA RIESEF REFREE R REE
A EEXT R R BRI R SEIR 45 SRR B, AREUE VA A BN 30%Lix984 + 70%BEAGER T , A EL (Vo/Va)
H1:1, FEpHA2, Z2400MAER, . . BHIERESHN1.67%. 99.95% 2.14%. HfEF2
mol /LI ERER SN RZEFIN, REMH(Vo/VA)EHITEL:3NE, WS REECDIEZE100%. FH2
mol/LH,S0; + 35 g/LCuSO.EBANREFERN, REME(Vo/Va)IEHIELIAE, WEHFEKRERR
79.87%.
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1. 5I8

BRI 2 2 Bt S A B A VR —, AL 4 T30 CuCo,S,, T HA4r 5 4%, Cu. Co.
S SRUTEM AL ST LNTIE, BT LA MR b FSC . B . A SR B A 4
ORI R, ¥ -3 AR T 2 O BB o ISR . R I 0 v — (10 BRI i 5
B2 B A Lix984 [2]-[7]+ Lix984N [8] [9] [10]. N910 [11] [12] [13]- N902 [14] [15] [16]. Mac10 [17].
LK-C2 [18]. Lix973 [19]. Lix54-100 [20] [21]. Lix84-1[22]. M5640 [23] [24]. M5774 [25]. BK992 [26].
HT AR A B, AR IR OB, YR Lix084 REHUR B 4. 8 T REHU BL
P AR OSBRI ELA T Al 2 A DO Ao ot 4 B ok B (0o, 3 P R e PO B A v
FRFER, 8T X RECR M, BAHE TN R o SRR T2 %4k

2. X
2.1. SEER/EH

AR R JEURE N [ 3 2 RIR BEROBRAL SR B0, IR S VRO Ik 1 s
2.2. SERFE

R RS AR 200612 B SRR Z AR L 1:1 BEATREL AL BE . LU E 125 mL 70
ST, R IR A HUR MUK A Z — € B EE(VolVA I 23R =, SR IR G — 2 e, &
B, 2. FICP o Mr A b 1 e Je B 1l

Table 1. The element of acid leaching solution of carrollite (mg/L)

= 1 RHREE R EHAE RS (mg/L)

Co Cu Ni Zn Fe As Ca Mg
8965 6720 66.95 22.09 3164 27.32 362.60 11015
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AT 5 ¥ B WA S R —E B I S, RGIR G — S, #E 5,
3. L ICP A3 HT IR AN WP 10 & 8 B TR .

KA pH WA (M4 ) -FE 8 2 (L) AR A 7)) W BRI IE W pH: WP B T 1ok H
ICP-AES(3E [E #4 FL A F AE P2 IRIS Interprid[IIXRS 7 f i EHE & 45 B TR R 5 6 RE4%) 43 #r Cu. Co. Fe
EETREIRE.

3. XRHER5TTie
3.1 ZERSLRERSITR

3.1.1. #HEL O/A HFEENHRAIF M

RIS AE U N 46 1E N k4T BRI Va = 40 ml, REBGIZL % 20%Lix984 + 80% I L fiti, pH = 2,
BRI N, ARG E Y 5 min, FREH AL, BRARMEE . . BREIUICR
sz, SEaegs LK 1 s,

B 1 AR, AHE(VolVa)H 3:1 /B 101 B, Hi R P ANE o AHEE(VolVa) B 101 4R 2R3N
B 1:3 B, IR CIRRE N R, TiBh . BRI AR I BE G AH LE(Vo/V ) RIVR/IN T AN W7 A . ik A0
Eb(VolVA) N 1:1 e &id, FEMZEMET Co. Cu. Fe ZEHUEAFHIAF] T 6.6%. 96.49%. 6.2%.

3.1.2. B pH MZEBR M

A SIS AE AN R 55 A N AT - BRI Va = 40 ml, ZEHGRIZH B : 20%Lx984 + 80% i {4 T, AH EL (Vo/Va)
ML, BAEREAEEE T, RERIRG AR 5 min, PR WITRREK pH, % %AE pH X8 .
BREERUROR AR . SIS A5 T ILIE 2 R

B 2 FTAN, TEVEIR pH = 2 211, HRAEECRBEE VAR pH AW i s, 2 5 P4k St i
WpH, . B BRIEERCRE TRRE . MUtk TZ20EI B LA pH o 2.

3.1.3. Lix984 {xFA 43 B ZEBI SR A9 M
AOUSLIGE U N4 AT B Va=40 ml, MHLE(Vo/VA)N 1:1, pH =2, BAEREEE, FIUR
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Figure 1. Effect of phase ratio on extraction efficiency
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Figure 2. Effect of equilibrium pH on extraction efficiency
2. /&R pH M ZEER R I F2AT

it (A1 5 min, FLEAEEL. T Lix984 AR 4, HE A RARR /- H00 Lix984 KA. £, BRAEEX
RORBIRE . SEIR 45 R ILE 3 iR .

B 3 AIAT, Lix984 AR 4UAE 20% 2 /i, #i. £ BRIVZEHCR A ATde M. M Lix984 RFH /4L
i 20% 5 Hil AL LR TR e, AL BRI A EZRBMT T 1. O T SE 47 A4 S5l L B 25, WO ¢ Lix9s4
IR B H N 30% N E, FEHZM R Co. Cu. Fe ZEHURAFHIIAEIT 2.77%. 96.16%-. 3%.

3.1.4. ZEMRBXZERBURF N

AHUSEISE A R 264 N AT - BRI Va = 40 ml, ZEHGRIZH BL: 30%Lix984 + 70% i A4 v, AH EE (Vo/Va)
11, pH =2, ZEIURG A1 ELE 5 min, ZEHCREEERT . HRURATGE M. &, BAEI
BRI, SEIR s R LA 4.

B 4 AT, O RAARC /T, BRERCRE NS BT, MR BRIERCRZE TR, 0N
FEWZ G, W, B BRMEREIVEAZ. AT HTEEDGIHE, IF R ER &SR EEIE . i
B SR AR, MR Cov Cu. Fe ZEHUR A HIIAE T 1.67%. 99.95%. 2.14%.

32. RELWEHERESWR

3.2.1. #H O/A R REZEH R AR (2 mol/L HRER A KR ZE)

4% 2 mol/L 1) HoSO, UM IR ZEFR, R AEIRG I AIFEHITE 5 min, =i, RIURFERIZM TIHAT,
YN RAEAR L (VoIVA) I KN, 5 AN ] [ REAH HE(V ol V a) X6 4 S RE ORI IR, S 5645 51 LK 5.

B 5 m R, A R AR SZ AR LR s AEOR, B A FE IR W, AR ZE BRI . R
AL (VolVA) N 1:3 B, Hf AR DA F] 100%. Kk, 44EH 2 mol/L B BRSO R AT, 2
FHEC(VolVa) I HITE 1:3 NH
3.2.2. HHEE(Vo/Va) 34 R ZEXURAIFM (2 mol/L HRER + 35 /L Wik A K ZEH)

1%4% 2 mol/LH,SO, + 35 g/LCuSO, A [ A7), RAEYRG I [ #HI4E 5 min, =i, SRR
PERREAT . AT R BEAH EE I RAN, 5 8RN R AH Lo S RE R s, S 45 L L1 6.
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Figure 3. Effect of Lix984 volume fraction on extraction efficiency
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Figure 4. Effect of extraction stage on extraction efficiency

[ 4. ZEBURE 2B RIS

H ] 6 AT, R 1 e REECR BB SRR AH EE(VolV a) I Wi T 38 . i 2 B LA 2 mol/LH,SO, + 35
QILCUSO, B RAE R AEFR N T K25 R EE %, S TEREHE. SRAEME(Vo/VAN 1:3
I () S RE 2Ry 79.87%, #5 4kSE3 K R A LE B vT LARR A (1 S A6 28, (H 23 O AR 2, DALk
2§ H 2 mol/LH,SO, + 35 g/LCuSO, BN R AT, R ZEM L (VolVa)FEHILE 1:3 HH .

4, &Eig

1) BRI R AL, A5 T ARSI R ZEBURIZL RN 309%(1) Lix984 + 70%
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Figure 5. Effect of stripping ratio on stripping efficiency (2 mol/L sulfuric acid solution)
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Figure 6. Effect of stripping ratio on stripping efficiency (2 mol/L sulfuric acid solution and 35 g/L copper sulfate solution)
B 6. REEHEL(Vo/Va) Rt R ZESRBIF0(2 mol/L FRES + 35 g/L FRER$H A & 2557)

. EHEKMT, AT Co. Cu. Fe ZEEUESSHIN 1.67%. 99.95%. 2.14%.
2) I ARG AT, A 2 mol/L IR ERVA A AR, AEF EL(Vo/VA) T HIE 1:3 N
i 2 mol/LH,SO, + 35 g/LCuSO, ¥ ¥ N IR BN, [ B EL(VolV ) HIFE 1:3 NEH .
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