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Status and research progress of leaching technology for
rhodium-containing metallurgical materials
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Abstract: Rhodium is expensive and plays an important role in modern industry. Its metallurgical
materials include mineral platinum-group concentrates and secondary resources such as spent catalysts and
spent alloys. This article introduces the leaching method of rhodium-containing metallurgical material in
the refining process of precious metals. Different leaching methods apply to different materials. These
methods are aqueous chlorination, aqua regia dissolution, oxidizing and electrochemical dissolution. The
pre-treatment process before leaching includes alloying (metal trapping), sodium salt melting and medium
temperature chlorination, etc. With the increase in the processing scale of rhodium-containing raw
materials, the development of energy-saving, low-consumption, cost-effective, and green leaching
processes is an important direction in the future.
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& W15 2 0 R I VRN B 6 TR S (5 B R 4 @ A
&) HIES R R 1R BRI RIR S 1=
R IG R 2 MBI G 3R 5 & 8 2 (A1 AH LR 4
JEACTE AT ), J'eA15 S, Asy Biv Sb. Sn.
Te FFICR IR Y, FIREZ, M B EHE
Ko KRR 5 A SR A ) AT T A
A I TEARIEAE A (0 2 S T AT FAR
1.1 HERE

B4 SR RSN 105 SR KV fRk B K T
SV B0 R 4 Jm MR IR B3 R DI X
(~2)FT7R) e EIKE MR R R IR 5 R IR I R
B, S5 &R AR A AR S R B
KIEHANIEE S, 5 WRH HCI-CL,
%, BITEERRR @ NSRS B4R A AR
B KRS O R I BER AR IR
SR S AR 2h . T E A SRR W R R R
SRR G~S)Frn), AEAUE T 7 Btk b Rk,
SUAE KRR AR SR AR 1 (p°=1.36 V),
TR I L5 A2 ) FH U VT P R A S L S
SCOETR S B INR . KIE R EAEM BT KA
FRE T LS FE B, R S I P2 AR B NOK V5
JeIRES, BRI ELT . o2 E/KIE fifkIE
FRKIERENE, 4. L R, TR
B BRAK DR, R R,

PGMs+HCI(#)+HNO3(#)—

H.(PGMs)CLANO+CL+H,0 (1)

PGMs+HCI+Cl, —H(PGMs)Cl, 2)
2C10+2H"+2e~ —2H,0+Clag) 3)
HCIO3+6H*+5¢" —1/2Cl+3H0 4)
2HCI+H202 —2H20+Clygs 5)

4k 2 FH i e @ k) 4R F HCI-CL v,
%' B (Lonmin) ¥k £ % PGMs iih iz 65%~70% ]
JE 8k, F 6 mol/L HCI 7E 65 °C N2 Hi 6 h, KA 2.2
m3 B P A SN A, FREEEH Cl, IR R 99%,
FIREHGR N 97%. JEMAHL(Impala) i) 1 J5UE}
TALZIN 65%, I 3 mol/L HCI, YW[EEL A 4:1, F
2.5 m kG & B NAEE, 65~70 °CR RV,
Je 4z J& W] LS8 AW . 15 /7 F-(Johnson Matthey)
AP EM (Anglo American platnium) PRSI K
FAERIFIEAR, RSN 50%~60%, fE 120 °C,
0.4 MPa N [RIFER] LLSE 4 15
1.2 FEATLE-FRRIR-FAL B

S WIREREL, RS R S ke R
IERREA A G 4, WK & & & 8 AR5 7

AR TTES. X HCYCL AR H )
LR S B UN L R AT A A T S E A D W U |
Xt LS R BB, W LU BUR & e AL S5 FEATEK I
RNRBES S, XaTRet T4, SR ki
IR AR A T3, B 2 RIIRIR Ja kL AR
"o, pitEEE.

1 BSAHERSEET AR E T BRR &R

Tab.l Leaching rate of high-grade platinum group metal

concentrates with different pretreatment methods 1%
A BTV Pt Pd Au Ru Rh Ir Os
FK90°C
. 893 76.292.9 2.0 85 25 2.0
B 5 h
HAR-F1 80 °C
. 863 74590.2 25 7.6 20 2.1
B 5 h
900 °CEILJE 1 h,
. 96.3 97.4 985 45 146 83 5.0
F7K 90 °C¥#Af# 5 h
FE-TR R,
. 99.5 99.2 99.6 98.0 98.5 98.3 97.6
F7K 90 °C¥#Af# 2 h

BIn-RENR SR, #®
o Lo 99.1 99.8 99.8 97.1 98.9 97.4 98.6
F2-50/< 80 °CAf# 1 h
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Jo FRE AR . BT SE SE(Acton) K M) KRS FIER & B,
Se RIS 285 HCICL 151R, SHEANEYIH
THIRVE AR PR 2548 Y5 FEH NaOH Y& Rl H HCI
VAR o B (Lonrho) Wi #k ) R ER& &4k, I HCI/CL,
TR AT AR H 58 AP

— BB SRR IR R B A EE Y B 4
JE BHMR Ve 5 R R FH 40 B0 BNk 4R
W “REE” 5SS REALL, Bl
TR B AL AP B & R B4, &t
POIR IR 5 2538 0 e 4 B S 159 21 St & B & 4R 101,
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T AT FH B JE R R AT R FH ey,
2Rh+3NaHS04+3/20; — Rhy(SO4);+3NaOH  (6)
1.4 HFRFAETLE-FHEREK)ER

RS, WA ER AL AR EIE,
SUbkEke:, BN NaCl 8% KCl @A TR SHE
500~800 °C RS, WA (T), 1HEK. AN
RIS TR ARG £, T A /K EURG SRR H
1980 FARZFLA BN R TR BRI BE L 73 514, 5K
J7 FAEBIH R E AR T 800 2 S 41.74%
PP IR R BHREES), FEHS NaCl 513
AR, RIETBNE RPN T 600 °CHAF T iERE
SEML, SRR H .. S8R Etl, YRk
H 98.5% M 99.5% M EHIHE NTE TR H o« SBR)E
TP AR SR, HR SR B RS,
IR v RIE G/ N R -

2Rh+6NaCl+3Cl, — 2Na;RhCls (7)

2 FRZIRER

B RBIETR BIRAE . ARG
SACR AR AT ERR G a. AT
AT MR PR K8 o — R BEIRAH LT RARE A 4Lk

R 2 RIREBATIEARE %1

B, JRBUARX D, (HIEHE GO T S ERAL R
AT R AR .
2.1 REERENF
RERSALBEATI . . BE s EA
a5, AR E AR N, B LT
£ (2Fe0-2A1,05:0.5S10; B 2MgO-2A1,03:0.5S10,)
KRR ALOs FEERC-10, & WL A HH B
BAEAE = OSSR T fa 2 W B — e %k
B AENIEFER R, WMk E R R
fE ) o-ALOs HHHIR H 2R RIS
Qb B B TR AR IR A AR B FH 7 OB S5
AT ER AR, W S (8~9) o [l A RS
SR A T2, — SR &k 2 B
Hlo MR 2 FTELKHL, 8% RHRR-HRIEGR,
A SRS B EEENH], miRsEET
REEAREE. BREWRIZS, W CuCl #iA
FdemmiR HEREMAOT, Nogueiral I7E 4bFE 3
AL, SEH 6 mol/L HC1-0.3 mol/L CuCl, V& &%
TAE 80 °C FIZ H: 4 h, B412 H1 % 86%, [ W X (10):
2Rh+6H*+11CI+CI05 —2RhCl&+3H0  (8)
2Rh+6H*+12CI+3H,0; —2RhCle*+6H,0  (9)
Rh+3Cu*+12ClI" —RhCle*+3CuCly  (10)

Tab.2 Oxidative acid leaching conditions for automobile exhaust catalysts

TRIREA i S RN i) AL IEQECPS SCHR

HCI 3~4 mol/L, H2SO4 10~14 mol/L 110~120°C,2 h NaClOs 10~20 g/kg Rh 97.6% [12]
HCI 3mol/L, H2SO4 5 mol/L 95°C,3h H202 0.3 mL/g, 2 mol/L NaClO3 2 mL/g Rh 82.7% [13]
HC1 9 mol/L 60°C,2.5h H2020.8% Rh 86%, Pt 96% [14]

HCI 4 mol/L, H2SO4 6 mol/L 95°C,2h NaClO3 0.3 mol/L Rh 85%, Pt 97% [15]
HCI 10.3mol/L, H2SO4 1 mol/L 70°C,3 h H2020.55 mol/L Rh 4.3 mg/L, Pt 19.5 mg/L [16]

PRI AT RS e FlAL BE T LA/ ALOs A
B, EERREE, WF RS R R R
HEAL TR SR FH A AR e . 7KV I 1R D8 T ) 3
FRAVEKIZ H, BRI 96%. il LI H
Ny — Mg 2 7 08, s (1), FERAL
AUIINEECE D, . . iR RS R
i, Chen ZFUONPSRIG T, KB S5 IR (e A4 772
NaCN ¥#JF 6.25 g/L. & /7 1.5 MPa. 160 °CiZ i} 1 h,
IR HE 92%.
4Rh+24NaCN+30,+6H,0 —
4Na3s[Rh(CN)s]+12NaOH  (11)
H5E& SN ERE 1 JEBAERL, ARG R

AT CUR & Bl 592, & & @A . 2.
By BagRen, FAr SRR RS, N
FI & 7.5~9 BBk, £E 600~800 °C T e 6~
12h, BRIKIRAYIH 6 mol/L HCI R 3 h, wJJE
LRI, MR AR 4 8 F K HOGE
TEAFI A B[, Ivanovic ZEB-24% FHARH A,
VLRI B RIS P AL NS R, 8 B 5
B 532 PP S S Em AN 1%, SRR
) BH AR FH AR R 2 20%~25%, 1% 7 <38 H E K
EHAe T A H, SR EdE. HAE
Nippon A FKAE 1 Fi7mi) Rose T2, H CuCOs
ARG 5 EAGTRIIEIE, ISm 510 R IR
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FIZ REEL); Z AR 2 0B 7E 2L #iA T
TR EEES R, FAN ALOs. Si02. ZILFE.
TR S

XTI S, A KEENAIR,
W R, QN5 PR AR PO b B —
RS A AT, LL Ca(OH), NEs N,
320 °CKkike 5 h, 1FEIFEEKHERIR AR 8 h, #E[RI
I 96.5%. WF i S RTNG — PP A BUR BLE £
AT S IR IR S BURKREATE 700 °C TR 4 h, 3
BRI IR SR e 5 19 B T R s R, R AR
MR R (12) BT . 165 B T /K B0W B Hh A 15
BIBEERIAR, PRI RN, BEEIUCR 96%. #H
G PSILE AL B — PRI R SR AL R, SE 78
TEBRE WA, FLE 500 °C R B AR RS RIEEK,
K 2R8I A SR 15 B SRR T, BE R
R 9T% KA

2Rh+3KHSO4+3/20; — Rhy(SO4):+3KOH  (12)

T EH ALOs AR ARSMBELAIN S, 5
IR BE AL, ARk BARERE.
WFMEIR R & B A E =R R, &R
B BRI IRIEY TR R 258 B, BRI AR AT
R FH R BBRl 1 Y V0 T 4 VAR U 75 R AL RR
HOAE AR HEF SR o-ALOs FHATIIA

N EL R ALy NaAlO, JE#EAT /KR PASE IS
T4 JE 1 4y 0. 30,
23 BRHEEE
B4R T E S AR, T2 T
THAE. R A, A, Al FRRLEE,
i EAT R SRR, %2R TR
HHEATG G B B oy FEON R R G e, AT BRI AR
AR SR RE A ISR 1 KIS R, (B AR TR 2
NG AL TR EE . () SRR PG B 45 T 7.
TR B S U4 B A H 3 o) % BN = A AR B 5 4
JERER AL, NG SRR E 6 518, &
# 1:1 ) NaCl fl KCl, £ 750 °C R &8k 2~4 h, 13
& & R R R B bR 5 F EKER, 17
H 2 99%. [ H SEB2AE A BAHEE L & 58 10% 15
SRR EHITEESN, WiNAREEEE
4.5~5.5 {545, 7E 1000~1200 °C N & 4 h, #R)5
e EhIRIZ AR TS B4R, bR AL A R
FHEE . R AR S0 b AN B PR R R R 5 B R 4
HiE ) 1:3.6~4.2 AN, 75 800 °C A%, ¥
HJGAE E K INARE W 0T 58 VAR . 4R AR
PRANEE G S F BRI R, BEANVE T E K LAk T
ANBIRIEHS, MERR 5 5. REkE SHNAR
I R B 2~3 51 NayO, R A 1B 0.5~1 h )5
N FE 7K I W il 3B i . I San=X(13) 7 :
2Ir+6Na,0,+2NaOH —
2Na,IrO3+5Na,O+H,0+01 (13)
FELA, 2V i A R 3L PR 4 () A 7 R0, 35-361,
BIRE e Ao B ) A S VR BAMR,  A BAERAIRR, FHIR
PR AR AR, BN (14).
Rh-3e+6Cl" —RhCls> (14)
B 4 I8 1 S AL I8 5 A A e ey, H
PR R0=0.7999 V,  ¢°(rncirn)=0.44 V. H 4R
BT RESDIEANGE G, Rk 2 R A B .
AL AR AN NI B SR A0, Bl i 2 G,
AR, WA BTG R B T i, BUA
BN . 8 mol/L HCl N HMR, HE 3~5V,
BERVE IR 1 g/ho TRAEPSE PR E1BE & SN IR FL
FCHEAR, FEARBCN 8 mol/L HCL, 1% 6 mL/h i AT
FAE, KA HBRE N 180 mA/cm? FIAZH AL, 18
TR 75 CCH At 15 30 1) v fff ok B e e 1 /K S A
W AR R LA T B e, AR
FLARAE IS, TRIRIRAECYIDL Rh-Fe &4 AFHR, LA
R BRI, HER-03 V, RN T
88K, [HIULER 98.5%.
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