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Table.1 Contents of Pt-Pd concentrates (mass fraction, %)

ptV) pdY Cu Ni Fe S

343.7 425.5 4.66 3.78 7.98 8.83

1) Measured in g/t

BIEEE: S, U294 m T Hik: 020-61086439; E-mail: qiuxygz@126.com



27455 6

FEHR, S SR SR T 1281

2) SEEG WAL N . BT100-27 W5 50 42 ({58 22 4%
LongerPump fH I 5247 A7), IKA RW20 digital 4+
Pe(H[E KA #EH]), HH-S FUR KB BT I8 E 5
A E PR AT, 200 CRAGEE T 500 mL PU [ i
BeEEHEM . DY R JR 2R DY 6 & e (bt T S
BOMEX ¥ HA PRA ).

12 SR HREREE
FAGIR R E A LR O

ClO; +5CI +6H =6[CI]+3H,0 (1)

MeL+16[CI]+8H,0—H,MeCls+2H,LO4+10HCI
(Me: Pt, Pd; L: S, Te) 2)

MeSn,+12[Cl]+6H,0—H,MeCls+2H,SnO3+6HCl
(Me: Pt, Pd) (3)

MeAs,+14[C1]+8H,0=H,MeCls+2H;AsO,+8HCI
(Me: Pt, Pd) 4)

1.3 SHiREXEAZ

SCEGREE NN ] 1R, BRI 25 g BRI 250
mL YRR Ge T, I —2 bR, JHE®
—EWLRE, IR S I TR S 0 625 g/L (1)
TR, PEREHE 300 r/min, SN — 5 B TR) B
HIduE, ST FRiE, TS EIRE R
B ARSI TUR FH PR DS F2 4 AR B 00 Sl 5 S
IR SOMURE . VR L (ERIR) . ERIRIRIE . SR
T SRR I AT

<— Thermometer

Cooling water <— ¢ oa

Sodium chlorate solution

Eooling wart_s. ...-J< é dropped by peristaltic pump

1 AR ISRk A

Fig. 1 Experiment device of chlorination leaching
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Opy = (1 - %J x100% (©6)

e Open Opa 70 ABIE IR, %: wy(Pt).
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Fig. 2 XRD spectrum of Pt-Pd concentrates
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Fig. 3 BSE images of different areas of Pt-Pd concentrates: (a), (b), (c), (d) BSE images of four different areas of Pt-Pd

concentrates, respectively

R2 RS RETE A AR 2 B R

Table 2 Energy spectroscopic analysis of Pt-Pd concentrates

Mass fraction/%

Area
o S Fe As Sn Pd Pt Au Ag Te Bi
1 2.33 45.38 52.29
2 3.22 19.64 23.29 53.85
3 1.60 18.28 30.69 19.22 24.38 5.83
4 43.13 56.87
5 26.08 5.34 3.64 32.13 2.40
6 21.48 40.17 38.35
7 45.47 54.53
8 6.92 2.46 41.70 48.92
9 47.12 39.53 13.35

B4 B2 PRix 9 1gn. TR EmaEH
Fig. 4 Scanning distribution of Pt(a) and Pd(b) in area 9 of Fig. 2
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22 ANERHIZHR
221 R BENE HE I R

N T RIFTU RN 6 BRI T R IR e, SR
FHFREL 25 g SHAERED T 250 mL DY 1[5 JE BB B b
BIA 6 mol/L #518 140 mL, FiFEHESE 300 t/min, 435
THR A 55, 65. 75, 85 A1 95 °C, FEi%RE NG
RN 80 mL SRR, 44 TR s 5 3 Vi o I 1)
A 2h, DAERELS AR TSI RN 5 he HUIERHET
IFRE . b, SE g e 5 R,
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Fig. 5 Effect of reaction temperature on leaching rates of Pt
and Pd
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h T RIFTUIR RO I TRD 6 R IR s, SR
FARRE 25 g #AEREH N 250 mL PY 1[5 )i B Bl
W, N 6 mol/L #:/2 140 mL, #tFE4 E 300 r/min,
THE A 95 CIa, fE1%iE T R ZhZEmA 80 mL 54
PR, 42 I T 2 A i 1) 24 2 b, DRI
W IFEATEEL, 3 RON 3. 5. 84 10 112 he JE#A At
TIFRAE 8T, BRI aE 6 Fivr.
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Fig. 6 Effect of reaction time on leaching rate of Pt and Pd

HHIE 6 A, ALK AR B B VIR a] Fr 38 i
getg T, AR R, RIVIEM 3 h
FEKF 12 h, HUR R 97.49% A 99.65%, 4
2 F 88.46%18 14 89.95% . 3 it FLJE N R
X 1 G, SRS BRI I N A B S A (R
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223 SR HIE0E 1 5
h TR R AN R IR RE R, SR AR 100 —s— —
25 g PRS- 250 mL DY H [ BFELM T, A 6
mol/L 51 140 mL, i HEH % 300 r/min, JHE % 95 'C 90 -
. . X
5 RIREE N HIG SIS 0N 40, 60, 80+ 100 Al E ////,,,H__*,,d
120 mL SUFRAIA M, 125 I s 225 0 s ) 24 2 h, QSW
PLEE IS TR T8, LSOV 5 he JBEETIFRRE S
I\ 4 = 3 e— Pt
SR, S T B ol —H
100
/ 0 3 4 5 6
- 90 Liquid-solid ratio
SN
g T 8 I XY AL R 1R
éﬂ 80 Fig. 8 Effect of liquid-solid ratio on leaching rates of Pt and
8 Pd
= 70} o
H Pl 8 W LUA s sl Lh AR A A R R AT
6020 60 20 100 120 KK FEM, FEARYERFAE 99% /A7 o A F3R HH 2
NaClO; dosage/mL H R L PR 3G s . R L ) 4 DL,

7 RPN LA R
Fig. 7 Effect of sodium chlorate dosage on leaching rates of

Pt and Pd

HHIE 7 WA, Bl SRR A H & 1 3 et s
R ETE, M 80 mL i, AR H R T 100%.
TTEANR: HA e B A SRR AN (1 FH B 1 n 5258 BTG Rk
B, FEGAE: fEITAa T B A SR04,
PR YE[CIIN 2, (REER RN A 3T .
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TN e SR, BEAE SR B R S0 B m
TR, S N BRI, AR T
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AR T IGEA B SREHE, IERRRIE L 4:1 b E .
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SAE ST B IR R R s, S50 SR I
25 g AHAKERT 250 mL DY LR BRSO, 25
A 2. 3. 4. 5 F1 6 mol/L [ERRIEWE 100 mL, T
WA 95 °C, PR 300 r/min, 7RI AL T
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IFECR 2 h, DAERELIS AT AR, JERN 5 he JE#
HET IR, 0T, BTSSR 9 Fiok.

HE 9 WA, HLRR 357 BRIV FE R AN
Ko FEARYERFLE 98% /Ay, TR Bl SRR IS
PIBE A I BTy, FREERRRIKFEIL R 4 mol/L Joi&
TFoPAT . 2R A 2 mol/L I =28 (I [CI 2 g i /L AT
A, ARSI N kR FE X HEL 3 Hh F S AN K
H T A P AL A T, B R T BT 22 (1 5 A
RPE[C, Xt TR 2 Sz N . Bk, #h
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Fig. 9 Effect of hydrochloric acid concentration on leaching

rates of Pt and Pd

FHFREL 25 g SHATRED™ T 250 mL DY 1[5 JEE BB B R
I 4 mol/L [ 100 mL, #Hi+Fi# )% 300 r/min, F+
WA 95 Cha, fEikif 5 N HIGZZE M 80 mL SR
BV, PRI g A A 124 154 16.25. 17, 20
22,5 mL/h, PLEREES IR THE, L&Y 9 he 38
W IER R b, 4R 10 Fros.

100

B, ool ‘-“‘\0——\

)
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£ 80r
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70 :—1221
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Fig. 10 Effect of dropping speed of sodium chlorate on

leaching rates of Pt and Pd

HE 10 ATLAE B SRR g AN 12
mL/h 39N %] 22.25 mL/h R, AENR HHE
o B DAL Ay SR B ool SR PR, Wk R 7= A ([ C
KA RS IR RN, ARG, AR S
s Pl SRR AT I 5, w4ERRE A R b Ak
HLA — AL T FA ORI RN AR EAT o DAL,
TEARUE SRR BT, W& A s s, [+

I ) S A A 50 S N R o 3 R ISRy 12~15
mL/h A H.
227 FALE MBI

KA GFAE AR, AR 2 T HE 100%,
HR BT L 8%MHIRPER . o
TR R I B, UG AN (] DX 3 AT I
SHES T, B T BRI 11 R

M 11 LA s (Sperrylite) BLZE T 41
(Tale) #1 K £ (Albite) BA & 4x 41 47 (Rutile) 1 ( A, &
11(a)). HTHAT KA Sy htb g faettdE
WP, AP S EE S S IR
RNVGEFR . B EAMNESBa s AT, H
AT LU I R B A (R 40 S AR ™ L,
T T A TR TR, B R A TR
S HEHRN, maEHmmIEEs s RN, B
PAS S S AR (L 11(0)FI(c))o ARy
L, TBORHT G B BRI W, s g4k
SV TR R PN A A, LA ger, B R
AR DRI S, HUE B A o8 A R R o
Z 5B R N(LE 11(d)); HiEIH(Cooperite) itk A7E
G KL LB (9 A1 (Tale)H, FEAC AT Bl i e A2 33 HE
MOILEE 11(e)FN(6))o H P 11 BRI H v 20 B m] A
HUE: 1) B R E Y DL AR L T
KAFAE: 2) R T PR A0 M R e 3 A
KA SaAEY SR, FEEIBL
LERA R H
228 g E R H

MR S AR W A BT 45 R, 2 g S
B TR KA SRR SR, B
Y, R,

Pl GEAR AR A AT, FREVEIELRE™ 25 g 1Y
1 SRR 2R DY 3 LA e M GRAL 2 J il a3y, SO 2R DY
S LIFFE) T, I 4 mol/L HCL ¥ 100 mL 55 10 g
NH.F, HiPE#E 300 r/min, JWIRE N 95 C, fEi%
WA, #% 12 mL/h AT HEEZIZE A 80 mL
NaClO; %, MENRIFUHTEET, SRV 9 h, WV5E
JEREE. Ve M BRE. T H RO E S R,
BN S5 Tk 3 g

M2 3 nTDAEH, SO i, i A
R R BAR TR Al G IR . BRI R A
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Fig.11 BSE images of different areas of leaching residue: (a), (b), (c), (d), (e), (f) BSE images of six different areas of leaching

residue, respectively

F3 NEEIE TSR
Table 3 Results of chloride leaching adding fluoride

Desulfurized Leaching 1 1 Leaching rate of Leaching rate of
concentrate/g residue/g WPt ) wEd) (gt ) Pt/% Pd/%
25 25.44 47.5 34.7 85.94 91.7
PAE Y 0 REAEST . BUARALT . ARERAET. iRl
\ W5, RLEAINSASEIE 5 pme AL BE IR AT AL
3 iR

1) Gl T2 P Al &, R

WAPIRAS I, AL e D P s = o A A
¥5].
2) RAVEAR T2 Re S UL RE ™ B L A
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R, B AEAAE  ER RIS 4 mol/L. WIE L 4:1.
SN 95 °C OV TR 9 b, SRRAN U 5 R
W P9 I L 2 3.2:1(80 mL:25 g), G ANid & > 12 mL/h.
M T2, fREN 92.83%, L&)
99.7%.

3) I RHEAURE R I BT R, R TR
B B 2 A S TR T A A
GLLAERERR E A, e B )
FHEANZ R R, TR 5 s a5 AN e B (1 4
W07 DL A2 ol (HANRE 2 42 5 5 SR H RN .

4) AR BT IR NHGF K RERIR I A7
A RERR S aS R AL A IR R T
B BRAEDUUE 0] REdE— 0 IO B A P 1 . 25
M, S EER B R BAR T a2 .
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Chloride leaching of Pt-Pd concentrates

LIU Zhi-giang"?, ZHOU Xiang-qian"? ZHANG Kui-fang" %, QIU Xian-yang" >

(Guangdong Province Research Institute of Rare Metal, Guangdong Province Key Laboratory of Rare Earth
Development and Application, Guangzhou 510650, China)

Abstract: Mineralogy of a Pt-Pd concentrate was characterized and the results show that the Pt-Pd minerals in the
concentrates are mainly Te-Pt-Pd minerals, S-Pt-Pd minerals, As-Pt-Pd minerals and Sn-Pt-Pd minerals. And the Pt-Pd
clements are not uniform distribution in the Pt-Pd minerals. The chloride leaching process was put forward to realize
extraction and separation of Pt-Pd in the minerals. Effects of process parameters on Pt-Pd leaching rate were investigated,
including HCI concentration, liquid-solid ratio, reactionl time, reaction temperature, sodium chlorate dosage and sodium
chlorate acceleration rate. The optimum technological parameter is determined. The phase of leaching slag was analyzed
and the leaching project was optimized. The result shows that the leaching rate of Pt and Pd reaches 92.83% and 99.7%
respectively, under the best leaching conditions of 4 mol/L in HCI concentration, 4:1 in liquid-solid ratio, 95 C in
temperature, 9h in reaction time, 3.2:1 in liquid-solid ratio of sodium chlorate solution (625 g/L) dosage and concentrate
quality (80 mL:25 g), and 12 mL/h in acceleration rate. Phase analysis of leaching slag shows that a part of Pt that cannot
be leached is fully or partially contained by minerals such as talc, albite and rutile, resulting in the difficulty of Pt
leaching.
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