o 172 o a4 g QR ) (http://ysyl. bgrimm. cn) 2024 A5 10 #Y

doi:10. 3969/j. issn. 1007-7545. 2024. 10. 022
0 ZR AN HE AR A 1 A5 e KR IR R S

AT R R AT R R 3R
x| =R, R0 M sl P, FRC

(1. =8 E427 VERAKRBARAE, RH 6502005
2. B ERARAF,JE 100160)

FEE UL T AR 06— OB AR B0 00 = oK R X 4 SR — B TR R — M B R R R ik
B4 T2 A0 VA0 B MR AT R AR SRR E &, B R TR ML A pHOBR R EE .
W LG RS RO I R R RR TR B A R R s . A5 AR RI L E KR I & B LR 70 °C LB
I TR) 8 h R[] LY 65 — B s 35 th 42 1 25 4 S v Wi T 3 500 mL(H, SO, 10 g/L,Cu 3. 19 g/L) (i 1t
10443 . 0. 2 MPa 32t BF ] 1 h SR i BE 150 °C 5 — B i e 12 B 4 bl 4% 8 S ¥ Wi i 4t 500 mL(H, SO,
40 g/L) B Lb 10 W i BE 180 C V43 K 0. 1 MPa, 2 i B[] 2 h, 3 5 . 5 Pk o (0 88 F0 4 19 3=
H A LLGRE] 99 %0 DA b LA IR ACR B L & VAR B0 AR R B SRR R LLGA I 88 fiF L I
KEIR A E R IR R B S e R

B 4% S TF815; TF803. 2; TF83 XHKFRERD A XEHS:1007-7545(2024)10-0172-09

Hydrometallurgical Refining of High-grade Nickel Matte from

Complex Platinum-Palladium Concentrates

GAO Qifang', XIE Keng®’, WANG Haibei’, ZOU Fakui’, DENG Tong?, GAO Liang',
LIU Sanping®, ZHAO Xu®, YANG Biwen’, LI Da?

(1. Yunnan Gold Mining Group Co. , Ltd. , Kunming 650200, China;
2. BGRIMM Technology Group, Beijing 100160, China)

Abstract: Taking the high-grade nickel matte obtained from the smelting and converting of Jinbaoshan
platinum-palladium concentrates as the research object, a hydrometallurgical process of one-stage
atmospheric pressure leaching followed by two-stage pressure leaching was used to study the leaching
behavior of nickel, cobalt, copper, iron and sulfur, as well as the refining and enrichment of precious
metals. The effects of leaching endpoint pH value, leaching temperature, liquid-solid ratio, oxygen
partial pressure, reaction time, initial acidity and other factors were investigated. The results show that
the control conditions for atmospheric pressure leaching are leaching temperature of 70 °C, leaching time
of eight hours, liquid-solid ratio of 6, and the control conditions for the first stage pressure leaching are
solution dosage of 500 mL (H,SO, 10 g/L., Cu 3.19 g/L.), liquid-solid ratio of 10, oxygen partial pressure
of 0.2 MPa, leaching time of one hour, and reaction temperature of 150 °C. The control conditions for the

second stage pressure leaching are solution dosage of 500 mL (H,SO, 40 g/L), liquid-solid ratio of 10,
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reaction temperature of 180 ‘C, oxygen partial pressure of 0. 1 MPa, and reaction time of two hours. The

leaching rate of nickel and copper in high-grade nickel matte can reach more than 99% . and platinum and

palladium are basically not leached, and the enrichment degree of total content of Au, Ag, Pt and Pd is

more than 88 times.

Key words: platinum; atmospheric leaching; pressure leaching; selective separation; enrichment of

precious metals
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Fig. 2 Hydrometallurgical refining process flow chart
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Fig. 3 Effects of different endpoint pH values on

atmospheric leaching
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Table 1 Effects of liquid-solid ratio on leaching rate of high-grade nickel matte

WAy (g« L7 BT %
WA L - " ‘ - - ‘
Ni Co Cu Ni Co Cu Fe
6 28.52 0. 35 0. 000 7 0.014 0 40. 40 52.43 0.43 0.99
8 23.22 0. 25 0.001 0 0.000 7 43.13 48.63 — 11. 48
10 17.75 0.16 0. 000 4 0. 000 2 42. 80 38. 61 0.41 7.58
12 14.18 0.14 0.000 7 0. 000 9 43. 30 44.11 — 5.23
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Table 2 Parallel test results of the first stage pressure leaching

#ILE 4L % BHRGET %
WE OWEI% . ‘ ‘ : — ‘
Ni Cu Fe Co S Ni Cu Fe Co S
1 86. 76 7.06 48. 71 1. 83 0.091 17. 42 73.99 8. 68 4. 35 62. 40 35. 60
2 81. 80 7.19 50. 33 1. 94 0.082 14. 98 75.03 11.04 4. 40 68. 06 47.79

2.3 FZEmMERYH

55 T BOM R R R Uk A 1 5 — BOIM R R
AN JE A T R R ST A A B R AT g
H IR Ok AT B 4 R R B AR T v, DA A B Bt
SEEENEN . B, NiS, CoS 1y H %
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Fig. 9 Effects of different initial acidities on leaching rate
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Table 3 Test results of different oxygen partial pressures

BILR TR/ BHERG@EIHI%
GOMEIMPa /%
BIPIEMPa i3] 7% Ni Cu Fe Co S Ni Cu Fe Co S
0.1 3. 94 0. 31 6.01 40. 23 0.018 4. 30 99. 83 99.52 31.68 99. 10 99. 01
0.5 4. 54 0. 36 3.47 45. 23 0. 006 9. 89 99. 77 99. 68 11. 49 99. 66 97. 37
55 T BOI IR W R R R B N iR B A — B PR DL 188 — B 32 B A5 R e 25 SR L i 5

I i R R B R R SR A S it G 4
BN 4 s, MMM 170 ‘CHHE 2 180 °C
B 4 FAR 1 58 10 22 43 4 i 15. 5 Fl 22, 64 N HE 43
MU TERBEAR 12,12 AN E 40 40,08 3,94 %, 5 R iR
JE 170 “CH L AR T 75. 47 % e g pH K
145, R B fE A0 s 7 T B 180 °C,

TS TR R P AT 256 SR DL IR
I O £ 500 mL(H, SO, 40 g/L) W [ [
10 i B 180 °C V4843 He 0. 1 MPa, 2 W I} i) 2 h,
SEATIRIRAE R ANk 5 fron. PAT I iy i e 1 5k 3|
T/NF A% B E R RERR T 9% B HAE
AR P 45 v R T A 32 B0 A5 R e A 1 S 4

x4 TREREBEREER

Table 4 Test results at different reaction temperatures

. . WIUE T % BRI/ %
HEEIC % : - ; : — ;
Ni Cu Fe Co S Ni Cu Fe Co S
170 16. 06 0.22 48. 86 11. 80 0.013 24.98 99.51 84.02 18. 32 97. 36 76.47
180 3. 94 0. 31 6.01 40. 23 0.018 4. 30 99. 83 99.52 31.68 99. 10 99.01

x5 —EMERHFTHBRER

Table 5 Parallel test results of the second stage pressure leaching

HILE AN BHEGEITD %
N : - - ‘ — -
Ni Cu Fe Co S Ni Cu Fe Co S
1 3. 94 0.31 6.01 40. 23 0.018 4. 30 99. 83 99.52 31.68 99. 10 99.01
2 2.06 0. 25 4.18 43. 80 0.008 1.53 99.93 99. 82 49. 89 99. 81 99. 82

XERT LA R R 2. 06 26 1) 5% 42 Jm B A b i 5
SIRICR AT G RAK 6 P, B BOnERE
i F il 3 865. 50 g/t MR E N 13 701. 07 gft,
AN 21 458. 28 gft. 48 &k 31 658. 53 gft. iR
G EEAR B S SR R L R e
A EE R DR R A i R R AR AR 88. 33 . W LIAE
B A = DR 20 B TR R B TR R R R R )
Xt e DR R Bt e SR A R SR

K6 FTRMERHEM
BKRAREEANER
Table 6 Analysis results of precious metals in

secondary leaching residue and high-grade nickel matte

[(get™)
JLE TR VKR 4 B AT CESEY S
Au 42.53 3 865. 50 90. 89
Ag 179. 90 13 701.07 76. 16
Pt 227. 50 21 458. 28 94. 32
Pd 350. 27 31 658. 53 90. 38
it 800. 20 70 683. 38 88. 33

T B R HOC A

PR Bt B Jm W AR R AR [ T2

e il T 2EAT — ZR 5 003 SR A A L (R A i
FRARI Ao Bk B A TR S 5t R B DA T S B
St mat— A 5 BOR SR AR A 1 T WA R
TR A T AR A 8 5 v 8 i 22 S o G R [ B R
G e TR HE TR R PR B e e o) B DU BE A
FB IO P g R VB VAR R

3 i

DR i B T2 0] Lok & vk i & s
B A AR s PR P BOM 32 1 T2 25 AT LA &
PR AR 53 2 . 2 IR AR 1 o0 B Rl 145 5t 4
SR R R AN Al R R VAN NE /Y =T

2) 55— BN i AR i e N 2 A Ol v WO
500 mL(H,SO, 10 g/L,Cu 3.19 g/L) & [ It 10,
A% 0.2 MPa iz i [E] 1 h S il BE 150 °C L 4%
B R R 75,0300, 4 Rk 11,04 %, AT S BLER
B PR s B BN R R MR A o N AR AR L
W+ 500 mL(H,SO, 40 g/L) W& & b 10,48 40 &
0. 1 MPa, Jz W i) 2 h 527 BE 180 °C , Al 55 B3
AR A DI R 0 R B AR R T DL s )
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