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Study on Reduction Leaching Process of High Nickel Matte Leaching Residue
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Abstract: In order to achieve the purpose of resource utilization of high nickel matte leaching residue from
hydrometallurgy process of the high nickel matte, the reduction leaching behavior of copper and iron in
high nickel matte residue under the action of sulfur dioxide was studied. The effects of initial sulfuric acid
concentration, liquid-solid ratio, ventilation, leaching temperature, and leaching time on reduction leaching
behavior of high nickel matte residue were investigated. The methods of displacement precipitation and
freezing crystallization were used to separate and recover copper and iron from the reduction leaching
solution. The experimental results show that under the conditions of initial sulfuric acid concentration of 100 g/L,
liquid-solid ratio of 6 ml./g, reaction time of 3 h, reaction temperature of 90 “C, sulfur dioxide partial pressure of
0.15—0. 2 MPa, the leaching rates of iron and copper are 99.35% and 77.46% respectively, and iron in the
leaching solution is almost all ferrous ions. Under the conditions of sulfuric acid content of 20—30 g/L,
temperature of 70 °C, iron powder addition of 5. 7 g/L., and reaction time of 40 min, the copper precipitation rate
from reduction leaching solution reaches 99.70% and the copper content in slag is 67.91%. Finally, ferrous

sulfate was prepared by freezing crystallization of the liquid after copper deposition. Iron precipitation rate is
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72.6% and the purity of ferrous sulfate heptahydrate is 92. 93% under the conditions of temperature of —10 °C,

holding time of 20—30 minutes, and initial sulfuric acid concentration of 100 g/L.

Key words: high nickel matte residue; reduction leaching; cementation of copper; freezing crystallization
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Fig. 1 XRD pattern of high nickel matte residue
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Fig. 2 SEM images and EDS patterns of high nickel matte residue
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Table 1 Effects of initial concentration of sulfuric acid on reduction leaching of high nickel matte residue

BB/ (g LD WA/ (g- LY W& FE (g LY W& Cuf(ge LY W& Fe/o % Cu/ FeBNER[% CuBHFE%

90 81.6 81.2
100 83.2 83.0
110 78.4 78.2
120 77. 4 77.0
130 68. 4 68.2

4. 64 23.97 15. 06 96. 80 73.10
4. 54 6.63 16. 95 99. 31 72.28
4. 47 7.22 17.07 99. 05 74. 86
4. 49 5.90 17. 47 99.12 75.33
4.12 14. 74 14. 91 98. 30 77.20

M 1 AT R0, B R vk B2 Ol 90 g/L B, BR A IR i
AR 96. 800 B FR VK FEHE K # 130 gL J5 k19 R
R H 98. 300 s BLFRVE Sl 90 g/ L B 112 Hh 3R
73106 B R VIR R 1 O L A fr) 3 R 2 B R
TEBL R MR B O 130 /L B MR Rl 77. 2%,
TR M B IR 3] 130 /L I IS W pH B A F T
W) U 590 gf L IF Hy T B R Mk BE o AR B A TR
1 pH 23 o 25 b A OB HL G 8 AN B Vi il L A
T SL i U8 A o AR . Bk I IV K 7 R A B A
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ARk 5 B R SN B AE FH S B R VA B 5 v e TR A
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Table 2 Effects of reaction time on reduction leaching of high nickel matte residue

BRI/ @A (g LD WA Fert (g LT WA Cul(g- L7 il Fe/% Widy Cu/t FelRH/0 CuBiliH/%
1.5 70. 8 68.8 6. 29 50. 54 0. 68 83. 61 97. 26
2.0 79.8 76.0 4.52 9.71 18.03 99. 07 76.79
2.5 78.8 78.6 4.37 3.88 21.79 99.15 72.19
3.0 80. 0 79.8 4.49 3.13 22.31 99. 12 68. 70
3.5 81.0 79.4 4. 44 21. 05 9.58 94. 32 74.58

I 2 LA 3 R B Bk A S NI AL D 20103 Ol il R R A L BRIR R A R

3 h I I B R RAE . 80 gf L. i 3% Bk L 7 S B i [R]
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J g B[R] f 38 hnimi b Tt . 3 b JE DR R R 7
2.0,2.5.,3.0 h 3 =/>Bf[a] {9 = H R J0 W] 22
PAE 99 V0 A A s S B3R H SR S 17 I i) 48 o 5 B
TR HAE 3 h B ik Be/ME 68. 700 A R T 1E
W . L SR AR AE 3 h A B

.

FERR IR W B 100 g/ L W[5 tE 6 mI/g . 2 W B[]
3h. 8 ALB 4 0. 15 MPa 41 F . %5 T )R
N7 U BE 43 2R 70.80,90,100 °C B X 25 vk 45 v v 4
MEER AT M, 25 Rk 3 fron, Mk 3
AR 35 TR B VR B AE B TR EE R 90 °C B B
KA 79.6 g/ L, i kL AE BE B Ik B A X /N Y
B4 5.40% . #RAIETHR R BE & N 1 T
1R T R AR AE 90 °C DL R A AL 248 s 4 1 i 1 R
HE 25 U)o o U R A P v T A o IR R T AR Y
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Table 3 Effects of reaction temperature on reduction leaching of high nickel matte residue

BOMREE/C WAz LD W& FT /(g LD W% Cuf/(g+ L7H) i Fe/% i Cu/ys FeRIEN  CuRME/Y
70 70.6 70. 4 5. 90 69. 29 0. 68 74.23 97. 25
80 75.6 75.4 5. 26 35. 24 3. 30 94. 12 92. 31
90 79.6 78.8 1,01 5. 40 19. 58 99. 16 73. 46
100 73.6 73.4 1.22 4.39 22. 09 99.18 72.11
2. 1.4 YRTEN GO A L RIR H AR R R FBRIZ R 052, G5 R N3 4 iR, B3R 4 AT,

TERLER e B 100 g/ L S B IREE 90 °C | S5 g it [i]
3h, " EALFATE 0.15 MPa 44 F . 55 T K
[ H 43R 5. 5.6.0.6. 5 mL/g B X i vk 55 i v 4

*x 4

WIE H Ry 6 mL/g W, Bk A IR A O R E
99. 600 i Bk o AR, M EE PR A R T -
HE.

HRELEWNEKEETRZHOZMW

Table 4 Effects of liquid-solid ratio on reduction leaching of high nickel matte residue

WK/ (mL - g7 BARk/(g- L7 & Fe? /(g L™D W& Cuf(g - LD #® Fe/% i Cu/)f FeBINE/N  Cuiili /%
5.5 83.2 83 4.54 6. 63 16. 95 99.2 72.3
6.0 77.4 73.2 5.54 5.90 17.47 99.6 74.6
6.5 73.4 77.0 4.49 5. 96 12. 44 99.4 81.8

2. 1.5 JFR LA IR

FEV IR BRIR R FE 100 g/ L 6 mL/g.,
R 90 C MR 3 hy & LHis & 0. 15 MPa
FMTF AT 2 HEE A RAEI K. 45 € 5 R,
B 5 A A, Bk R R R 99. 289

®5 &4

99.42%, M By W 1 B oW R 4 G A 78,210,
78. 7206 . IR T AR L IR R ALK 506 A
W EERT 150 MEREEE 20U B IE
J s Y B R O BEAE 20~ 30 g/ L. A R T 5 &k
3 A

WIEE SR

Table 5 Synthesis test results

WA/ (g L) Wi Fe? (g« LY #if Cuf(ge LD

i % Fel %o

o Cul% i Agl’i WE[Y FeBiE[% Cu Y

75.8 75.2 4.32
72.4 72.2 4.71

6. 77
5. 84

15. 35

2.17 5.52 99. 28 78.21
16.13 .

2. 34 13 99. 42 78.72
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Fig. 3 SEM images of reduction leaching residue
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Table 6 Test results of copper precipitation from reduction leaching solution

UL e W 3 B

YU 32 A %

S I (8] /min D) Fel(g - L1 o e M LTE 2 %
20 20. 36 81.0 66. 10 4. 37 99.52
40 15. 42 79.6 67.91 3.23 99.70
60 28.94 79.6 67.29 0.11 99. 31

FH 28 6 AJ AT, A Jo W 0 e i BE A N I ]
4 40 min B3k F] & /NME O 15. 42 mg/ L, i & i 78
P IS B KAB 67. 91 %6 . 07 I [i) AS ) B 4 T 3 3%
ARAE 99 % L b .40 min KSR T 99. 7%,

il XRD i aniel 4 frs . i 4 o RLEH

i 35 1 A AN R L AE DU A AR 22 LL Cu, O, Cu
B A . [RIE . 3R 6 85 2R W, i P AT A e ik
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2 AF T S BFFE T ORI 1] 23500 04 20,30,40 min B
XPRRITVE RIS S5 RN 7 Pros o 3R 7 AL AR
PRI 20 min B BRAGPTTE SRR 70. 300, 7E 44
IR ] 2% 30 min W, Bk A PLHEHR LB T 72.61%,
HAE 30 min ZJ5 . 8k 49 70 3 2 52 O/ Tl I 5] 52 ey %58
/I 2 BB B Ve H AR IR I R B, H AR AR DL R AL AR 45
FEHE TR L BT LR it I 8] AN B 4 A 3 R I A 20 ~
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Table 7 Freezing crystallization test results of

ferrous sulfate solution

PR ]/ JRW A Fel WA WS R/ Fe L3
min (g« LD (g« LD /%
20 80 26. 4 70. 30
30 80 24.6 72.61
40 80 24.5 72.68
3 i

1) 735 KR T E ) B B R VR B 100 gf L W [ L
6 mL/g NI E] 3 h J i 90 °C |\ A AL 4
J£ 0. 15 MPa [ 45 4 T #E47 38 J58 2R AR 1) 2
RN 99. 359,77, 46 %, 5 R Bk LT 4

BB AR BT R ¥ R AE 20~30 /L, A M T4t
I3 B A RN

2) W R AR IR EE 70 °C BRI 5.7 ¢/ L,
SR B [E] 40 min ) 250 T AT B TUAR U4 e ik
T 99.70% T HI R 67.91% .

3) XA J VIR AT V8 R 5 ) A B TR K L AE
JRE—10 °C R IREE] 20~30 min . ¥] 4 B R 1
100 g/L M 2544 T R DTIERIR BN T 72. 6%, LK
TR k4l FE SRR T 92. 93% . 75 B BR 0 2k ¥4 v &5
Tob AR o TSI AR R L B R T R IR A RO B
I T 45 5 W b kv B RS AT R [ T2 AR 1
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