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Table 1 Chemical composition of Pt-Pd flotation concentrates

(mass fraction, %)

pt"  pPd"  Au”  AgY Cu Ni Fe

17.5 27.3 23 13.4 242 227  22.06

Mg Ca Al As Co S Si

8.67 2.05 0.58 0.02 0.15 13.77  11.09

1) g/t.
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1 HHAUREE I XRD B
Fig. 1 XRD spectrum of Pt-Pd flotation concentrates

Table 2 Main metal mineral types and relative contents of Pt-Pd flotation concentrates(mass fraction,%)

Millerite Violarite Chalcopyrite

Pyrite Orpiment ore Magnetite

0.79 3.71 25.70

38.10 2.30 5.40
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Table 3 Pt-Pd phase composition and relative content of flotation concentrates(mass fraction,%)

Niggliite Natural platinum Cooperite

Sperrylite

Equiax tin palladium ore Vysotskite Allopalladium

0.25 0.033 0.036 0.027

0.036 0.01 0.059

B2 R T B T SR S nER T O A i 2k

Fig.2 BS image(a) of Pt/Pd concentrates and scanning distribution of elements S(b), Ni(c) and Fe(d)

x4 B 2@ R REE X K> i R

Table 4 Energy spectroscopic analysis results of concentrate in Fig. 2(a)

Mass fraction/%
Point No.
(0] Mg Si S Fe Ni Total
1 54.74 45.26 100.00
2 39.80 14.21 45.98 100.00
3 40.14 14.42 4545 100.00
4 42.10 14.68 43.22 100.00
5 51.16 22.83 21.48 4.53 100.00

BRy R AL, RN EEIRER AN, RN
LA .

SIB U NP7 == TS| P R T S S S D KGN
By BRIOBRAL) . DAL, 25 BRI A A3 Jat s o
HUA, PR, B BAERE, . SR
REER AT, Mk 2. B B it ot e e
M, wEERNETE)E.

22 B HREMHE. 2. ERHEREENEN

TR IR INFRAC T 28 A RS A R JEAS A I B 1)
0.6 g, [F W IE L 5:1, S[R3 h, Wi 150 °C,
7 Hs 0.7 MPa, #JEHEIRIAC L 2 mol/L, i+ & 400
r/min, FEFPRGHEEHORLEE /N T 43 pm (1) A 25305108
70%-. 80%-. 88%- 93%-. 97%-. 99%, HWIFTA[AITFi%
FEARLRER kR 2 v e, S0 25 R n 18]
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Fig. 3 Effect of granularity on Cu, Ni, Fe leaching rate and

slag rate
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Fig. 4 Effect of temperature on Cu, Ni and Fe leaching rate

and slag rate
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RN IR 150 gChife/N T 43 um [ E RN
93%), WMHILL 8:1, WIUHBRERAE 4 mol/L, WRINFIA
SR MEIRES 0.6 g, JVIRSE 150 °C, %47 0.7 MPa,
PP 300 r/min, FEHREH I TE) 350004 2.0 3.0,
3.75 F1 5.0 ho WU IR . B 2R 2 J i
IR, S 45 K 5 iR,

HE S AT, BRI IEK, A3 H %
60.42% ¢ F 2 98.82%, ERIRHIFH 36.32%%H i F
59.56%, iz 30.34%R 5 H] 50.57%, [H,
W TS, H66.67%MLE 49.33%. M
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Fig. 5 Effect of leaching time on Cu, Ni, Fe leaching rate and
slag rate

2.5 VIAWERIREXR. 8. HEHER TR

B IRE 150 gChife/N T 43 um (5 H RN
93%), WMEILL 8:1, AV IE] 3 h, WINFIA T =R
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FtadA, i 56.27% K4 36.53%. MiZ H il 2 JEUH (AL
K@) AT LU, BEAE VIR HR IR L s n, v
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Fig. 6 Effect of initial H,SO,4 concentration on Cu, Ni, Fe

leaching rate and slag rate

ik, SAEMHERIKE 4 mol/L H'H.

2.6 F|HEXE. R KERHER SR

TR IR 150 gChifR/N T 43 um [0 EER N
93%), ¥l L 8:1, SNVHTIE 3 h, @SINFIATERR
5 0.6 g(0.4%), NI 150 C, HIHmMERIKRYE 4
mol/L Fit #3300 r/min, #2548 53 1= 7351 4 0.3.0.4+
0.5, 0.6 F1 0.7 MPa. WFFT S AT, 8. Bhigih &
S ZR R, S A R 7 R .

M 7 7T, B i 0.3 MPa #2513 0.7
MPa, il . BRI MR E WG N, 412 H Rl 72%
PR 99%LL B, BB ED 35.12%# mH
61.32%, BRI HH i 38.37%3 1 2] 68.41%. [HH,

100 100
80+ 180
S
Q °
5 60f 160
& B
2 2
g 40r 140 &
= =—Cu
*— Ni
20 a— Fe 120
+— Slag
0 L L L L L 0
0.3 0.4 0.5 0.6 0.7
Oxygen pressure/MPa
7 BT O TR H AR S 1 5

Fig. 7 Effect of oxygen pressure on Cu, Ni, Fe leaching rate

and slag rate
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Fig. 8 Effect of stirring speed on Cu, Ni, Fe leaching rate and

slag rate
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Fig. 9 Effect of sodium lignin sulfonate on Cu, Ni, Fe
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leaching rate and slag rate
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mol/L, HiHEHE 300 r/min, FHIE LG43 514 4:1.
5:1. 6:10 &1, 10:1. BFFUIE L4, 8. B
R, S A5 R 10 PR .

tE 10 v, JE L 10 BE2s 4, W3k 57%
B4 44%, 1)Ll t, 8 B E H 45%4
A 75%: ATRUE Y, R R AR IR S AR
TR PR TR OIS, A RBREIER, BidE A
M, VAR IR S IR, B Py Rok: S i
W AIANRE A4 Fefil, 32 b <6 o 1k o s e
A I ) S N INR, it B ekt s AR B o vy
I, BRI T8 () BE Rk S, AN RE R IR B AR )
TRSURE 6 111 (R B BERRL S22, S0 T A ORI P 32t s
FIHEAT; [ REE W L3, MRS RGN, &
HR P BRIREERRAG, AR TGS, Mk, W
L 4:1 MR

210 EFREHIRXRAE
FEARIR S /MR IR I T4, 4%

100 -\-\/\. 100

80+ 180
o\\°
Q o
5 60 160
g g
S &
g 40 140
— . Cu

20¢ RN 1)

+— Slag
0 1 1 I 1 0
4 6 8 10

Liquid-solid ratio
10 VT Elox <5 e 15 L 30 0 22 1) 5%
Fig. 10  Effect of liquid-solid ratio on Cu, Ni, Fe leaching

rate and slag rate
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A 3.75 h, 2 HILE 150 'C, HILEFRERIE 2 mol/L,
YK 0.7 MPa, BEFEEUE 400 r/min, R INFUA T %
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B R . WL Rk s Pror. Wiy Kk
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4 — Mica
v — Chalcopyrite
® — Pyrite

o — Elemental sulfur

10 30 50 70 9 110

11 AR B XRD %

Fig. 11 XRD pattern of slag in concentration

Table 5 Part of expanding experimental data in rich oxygen leaching experiment

Content of main elements in slag, w/%

Leaching rate/%

Slag/kg
Cu Ni Fe Si Mg Pt

Pd Cu Ni  Fe Si Mg Pt Pd
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11.14 0.047 0.12 1590 2944 391 468 715 99.27 98.04 7323 142 83.25 0 0
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Fig. 12 Electron morphology(a) of back-scattered map and scanning distribution of elements S(b), Fe(c) and Cu(d)

1) RAFRE T2, nREHR S A A RS
W B ERIOBRAER A, B A BT,
VAL B e R R R AR v T%W% BB EM
LB A IR 0 s B ARATAE i s K AR

2) EREHRLEE/NT 43 pm 5 RN 93%, B

HLRE N 150 °C, BHIAIA 3.75 h, WIEATRIRIK SN 2
mol/L, &3 JEh 0.7 MPa, LN 400 r/min, ¥s
TNFAA R BERES 1 0.4%- WIE LLLL 4:1 1, 42
HATK 99.27% HHZHHFATIA 98.04%, HIHJLTA
R, RN 3T% AT, BV E AR 3 .
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Oxygen pressure leaching of low-grade Pt-Pd concentrate

LIU Zhi-giang"**, WANG Wu?, CAO Hong-yang"*, ZHOU Xiang-qgian', ZHANG Kui-fang"*, QIU Xian-yang"*

(1. Department of Rare Metal, Guangzhou Research Institute of Non-ferrous Metals, Guangzhou 510650, China;

2. School of Metallurgy and Environment, Central South University, Changsha 410083, China;

3. Guangdong Province Key Laboratory of Rare Earth Development and Application, Guangzhou 510650, China)

Abstract: The process mineralogy investigation and the oxygen pressure leaching of low grade Pt-Pd concentrate with

high content of magnesium were studied. Sulfuric acid pressure-oxidation leaching process was employed to achieve the

selective leaching of copper, nickel, iron and enrichment of Pt-Pd. The effects of process parameters including the particle

size, sulphuric acid concentration, the amount of calcium lignosulfonate, oxygen pressure, stirring speed, liquid-solid

ratio, leaching temperature and time on the slag rate and leaching rates of copper, nickel and iron were investigated. The

results show that leaching rates of copper and nickel are 99.27% and 98.04%, respectively, and slag rate is 37% under the

leaching conditions of concentrate particle size do3<<43 um, leaching time of 3 h, leaching temperature of 150 C,

sulphuric acid concentration initial 4 mol/L, oxygen pressure of 0.7 MPa, stirring speed of 400 r/min, calcium

lignosulfonate of 0.4% and liquid-solid ratio of 5:1. Moreover, Pt and Pd are still not leached and the grade of Pt-Pd

concentrate could be increased by 3 times after leaching process.

Key words: platinum; palladium; flotation concentrate; oxygen pressure leaching
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