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Recovery of copper from copper manganese residue by acid
leaching and selective sulfide precipitation

WU Jianhui', CHEN Xiaosong', CHEN Silei', WANG Yimin', YAN Run'
(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: In this paper, a systematic study of H,SO, leaching of copper manganese slag and Na,S,0; selective
copper precipitation in acid leaching solution was conducted. The influencing factors of these two processes were
explored by single factor experiment. The results showed that the optimal conditions for sulfuric acid leaching of
copper manganese slag were H,SO, dosage of 200 g/L, liquid to solid of (mI/g) 7:1, reaction temperature of 80 °C
and reaction time of 2 h. Under these conditions, the leaching rates of copper, cobalt, zinc and manganese were
99.81%, 99.54%, 99.07% and 24.10% respectively, and the main phase of leaching residue was MnO,. The optimal
conditions for selective copper precipitation in acid leaching solution were Na,S,0; dosage multiple of 2.0 and
reaction time of 90 min, reaction temperature of 70 “C. The results indicated that the precipitation rates of
copper, cobalt, zinc and manganese were 99.99%, 0.26%, 0.34% and 0.29% respectively, and the main phase of
copper slag was CuS. After the above process, the recovery efficiency of copper could reach 99.80%. The leaching
residue and copper precipitation residue could be directly used in industrial production, and the liquid after
copper precipitation could continue to separate zinc, cobalt and other metal elements.
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Table 1 Analysis results of element composition of

copper manganese slag
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Fig. 1 XRD analysis result of copper

manganese slag
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Fig. 2 Effect of H,SO, dosage on leaching

efficiency
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leaching efficiency
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Table 3 Experimental results of optimal

conditions

LHgS MR/ % R IRI% PR IR% R R %

1 99.82 99.50 99.02 24.03
2 99.78 99.56 99.10 24.07
3 99.80 99.52 99.05 24.12
Ty 99.80 99.53 99.06 24.07
L] L]
*MnO,
.
i .
=
L]
L]
L]

o

1 1 Il Il Il 1 1 1

0 10 20 30 40 50 60 70 80 90
26/(°)
6 KMFMHTREE XRD EHik
Fig. 6 XRD patterns of leaching residue under

optimal conditions

H 3% 3 AT A AR T AR BR R IR A5 1 T L 4 Al
BE R IE R AR5 518 99.80%,99.53%,99.06% ,
24.07% , 546 85 H A B BFE LT iRl R IE 6
AT, RSN MnO,,



74 Resgftsh TR 2021 4 6
22 BBMEEHTARR 1ooF . . 4
2.2.1 NayS,0; A 4 £ s3I0 4R 2R 09 %5 v

P B NI 70 °C, BV [E] A 2 b 0 A 80F " Cu 13
334 300 t/min, ] NayS,0. FFE A% $IO6HTT B 250 R o g
. IS L —*—7n 3
(BN 7 TR g 0 e |, B
J{g :S
S 4ot 2
E =
4 &
100 1!
20f
sof £ — : —
8 05 60 75 90 105
S | b T, .
‘S_ 60 e Mn 1 i J_)ZEZHTIE—!]/mm‘
%’3 g B 8 J= R A ] X i §R % SR HO #2 i
L%_ 40 i\}; Fig. 8 Effect of reaction time on copper
- 41 precipitation
4/_/4%
o= - : —o : s
1.0 1.5 2.0 25 3.0 223 B iSJEXTIAR RR 6 %R

Na,S,0; FHHE A5 5L
B 7 Na,S,0; AEFHX RN
Fig. 7 Effect of Na,S,0; dosage multiple on copper

precipitation

M &7 AT, BEAE NaoS,05 M AE £ i #)2.0,
B (AT R T T R R VR DT SRR R B i L
O #3230, X 2 R R Bl 75 Na,S,04 A E38 0, 3 i
() HLS e BER BT B TF, M4t i 7 ST ik
FZ o Y4 Na,S,0; FHEAEECR T 2.0, 40 M DLTE R R A
A5 EL L ORE. ERAYDIVE R IE T, W]t
Na,S,0; Elad i, PRt S P 1Y Na,S,0, HE 551
2.0, %5 T H B ITEHE R 99.99% , H VBE R
PLHER 50 0.30%,0.38%,0.35%,
222 RSB TE] 3 4R AR 69 ¥

¥ NaoS,05 & A550k 2.0, WE R 70 C, 3%
FEER 3R 300 v/min , HoAh S5 AR | 2 52 B i ]
XFUAR A 1 5 ) 25 SR an & 8 R

H1 & 8 I AT, B A g [ 380 e A T 3 R A
PRI, 24 BN 45 min 35 /0 £ 90 min, 4
HITTIE I 99.05%38 N E] 99.99%, ik F 5 KA,
VLIV P Cu B+ BB AL DU S L 825 oy AT
FAR R 2 BEE A 45 min 34 1%] 105 min,
Bl BRI D0 TE 2R AR A F N A A TR E IR
B N DLTE 5E 4, AR UL G W Cu® B
TR RS T AW &8/ B a2k UM+
5 mg/L) , PRI K2 B2 ] 9 90 min, 3% 451 T 4
MIULTE R 99.99% , Hh . B, HhTOTE R 55
0.26%,0.34%,0.29%,

P Na,S$,05 FHIAEECH 2.0, SO [E] 25 90 min,
PEFEARFE 9 300 r/min, oAl 5% A AR 2556 S i
JEXT U ROCR B B2, 25 R A 1A 9 s

4
100 | - = = =
—=—Cu 13
——Co o
1S
S 80 - —*—7n i
v —4&—Mn 3
- 12 =2
=2 45
= &
60 - F
11
';-—‘ ——— : 3
40 1 1 1 1 1 O
60 65 70 75 80
SV i /°C

9 % R XTI SR R B9 R M
Fig. 9 Effect of reaction temperature on copper

precipitation

i &9 W] AT, B A R T A DT R A8
T, 70 CCHE R B UTTE 3 O3k B KME, k2Tt iR
JE A DT E AR R AN AR | [RGB R A DT SR AR
e ghae /. Rt SRRSO Y S W iR EE Sy 70 °C L%
SAF P H B TLTE RN 99.99% 5 A i 1 TLTE R oy
B4 0.26%,0.34% ,0.29%

224 BAAEEETE
R A 0 75 T e VR A R PR LA B DR S



%12 5 % 3 4

BRIEAE S ARAR S BRIZ AR BRI R B4R T

75

i E AL S0 S5 - NaoS,05 JHE 550 2.0, IfE] K
90 min, #E N 70 C, EAMUET 45 3 4175

By, G5 RANER 4 P8, 3R 5 T8 2 5 LR i T R L
o33 BT A A 1B 10 Firzs A Uis s XRD 73 Hr4h

x4 BRZFHIRER

Table 4 Experimental results of optimal conditions
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Fig. 10 XRD patterns of sinking copper slag

under optimal conditions
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