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Recovery of Platinum from Waste Co-Cr-Pt Target Material
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Abstract: Platinum in waste Co-Cr-Pt target material was recovered by using a three-step method of
oxidizing acid dissolution, precipitation with ammonium chloride and ion exchange. 100 g waste Co-Cr-Pt
was totally dissolved at 95°C for 4 hours by 35 g sodium chlorate in 400 mL HCI. The liquid-solid ratio
was 6 mL: 1 /g. Most of the impurities, including cobalt and chromium, were removed from the solution
after platinum was selectively precipitated by ammonium chloride. The platinum was further refined by

ion-exchange to get rid of residual impurity elements. The purity of the resulting platinum was more than

99.995%, meeting the requirements for the reproduction of Co-Cr-Pt target material.
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SIS BT FH DR 9 B B B 2R = i T AR R e
ERVIERL, HEERS A Pt 22.0%. Co 56.5%,
Cr 11.5%. YRIEMERIRIOE UOKIEDE, LBk
Ms %y, WMTE&EN. R85 EES T, &
RIS E L A2t
1.2 W& RS

BT HekE (0 80500 mm); Bk, HAELE,
BT RSP, MRS, ZIREE RIS, BE
THEEE I SEIE ¥ 4% . SE1E PE /A 5300DV Y HijK
T 25 B AR R R SRS (ICP-AES) T 24
TEERME -

1.3 LHHR

BT B S 0 R M B A G BT R A
B, EBAT R R A R RN T . DR N, A
FRENIE A E R BT IR R, RAECLT R
Fj[lz-lzt]:

ClO;+5CI+6H =6[C1]+3H,0 (1)
Pt+2HCH4[CI]=H,PtCl, )
Co+2[Cl]=CoCl, (3)
Cr+3[Cl]=CrCl; 4)

SAE TR P LARC & P BT T [PLCLe L PR & 77

1E, Tkl BRULHE T Co™" . CrHpRATEAE. F
54 )@ Pt 5Ik4 )8 Co. Cr MR ZER, SR
IR B A TUE I S e BRI UTIE A A
H,PtClNH,Cl=(NH,),PtCle | +2HCI )
SR ITIE 28 e MR 3 R N AL EE 2958 99%
PR EA -
(NH),P{Cle=2NH,CI-+2Cl+Pt ©6)
FREOHAAH EKIE R, WA FRIRIR, R /D
# Cov Cr. Cu. Fe. Ni ERRJAAEMKM. BT

AR — IR T, AERATE R 2 S DT I
SRINGEANIEN

1.4 SEIHE
1.4.1 JERHAE R

FREX 100.0 g BEESFHEEM BB T7E 2 L Bt
B, N 600 mL KB 36%M BRI . FESEHE N
PTHEZE 95°C, 1EBA 248 Ik 1 9 30% 05
FREN K VBT, (RIRVERR 4 ho AN EE g, DLKPER,
WS RO E T et .
1.42 &M S

TARVE R IO NE A ST, A DVRTR
BOTENTH, YR, SEREH S%EMER
STk, EASEIREM T ISTE 850°C F kL fif
PAFEARE AR . BUFE Tl & & .
1.4.3 FHARVE M S S AK R

MR — & I KRS R, IRYE R
TR, FBEMSEYIN 40~45 g/L. 8 24 h, E5
e & SR K FRRDTIE b B8 Bk 23 /K AR 1 e 4 44 7
144 BFA BRI

BHES T4 I 75 ZEdH AT WA B . B 50 2 £ 0%
HE RN RN S AR ORI 18~20 hsy ARJEHUR
FALENE, TR, FHEE KA T E
TR B AR RR 2 £ 10 2%~4%NaOH Y57, KR (e
HARIE 2~4 hs JBUSHRJG, dem e B 2 HE
IKEEE RN Ik B 5%HCL W, HERS b
WA, 2 4~8 h; JBURE, FETFKERR
Hh o RIAS 20 AT AT A e R

4 B K A B S ANV R el it B 3
Pk, FHIRUHE 50~60 mL/min, 385 EUEE 73 bt
W & B AR
1.4.5 4EEA IR H

W 20 A K AR -5 T A e B A b 3 S S A A
ARSI P I NS, UTE SRR . B
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2.1 FAER
2.1.1 AL X B AR R R S

il & SR 100 g, 2R (36%)H & 600
mL, LN 6:1 mL/g, ¥AMEETE 4 h, BFEE
N 95°C . FEEAT (AN E BNV ) F B X AR
fRF RIS, 253k 1 s,

R 1 FULTI R BRI R R T

Tab.1 Effect of oxidant amount on dissolution rate of platinum

AMH/g 15 20 25 30 35
ISR ZE/% 8820 9478  98.80  99.95 100

M1 RTRUE Y, AR = R AR 2R 5
AV K, A AR 3 I A SR P e o s 2 1=
RIE BN R T 2GR A F i, 4%
AR R A BN 35 g
2.1.2 IR XV R AR RS

i 5 SCEGYIRL 100 g, IEAEITTE] 4 h, EE7R(36%)
FH& 600 mL, ¥R[E LA 6:1 mL/g, VAR (E] 4 h,
LA 35 go B SR RIS T A AR 22 ) 2,
ZRYIT*R 2.

R 2 BB IR R R R T

Tab.2 Effect of dissolution temperatures on dissolution rate of

platinum
BRIRE/C 55 65 75 85 95
SRR % 78.52 89.14 9331 98.10 100

MFE 2 TTCAE Y, VIR BRI R A
KEgm, BEESHRET S, B MRRE . 3
IR 55°CTHE A 95°C, SRR 78.52%
T E] 100%, FrA RSB B2 e E
BN 95T,

2.1.3 VAR YR Eb X AT AR SR R

7E [ 2SI YR N 100 g, ERRIEE N 95°C,
FALFIHE 35 g BIATHE SR T, B RIEMN A )
il L X B R s, 45 1A T3k 3 FIEE 4.

MFE 3 TN 4 ] LLE Y, AR I [ 8RR ] b
K, IR RS . (ESEbrA = E . MY
BHOTEARCKLEE . LURTIAREE), 7B KA RIIE
VIR A E AR

R 3 AR RIS SV R AR EIR

Tab.3 Effect of dissolution time on dissolution rate of platinum

T R (] /h 1 2 3 4
IR % 96.16 98.40  99.04 100

R 4 WRE R R
Tab.4 Effect of liquid (HCl)-solid(waste Co-Cr-Pt) ratio on the

dissolution rate of platinum

I e /(mL/g) 3:1 4:1 5:1 6:1
VR % 92.10 9720  99.14 100

22 HHRNS B SREER

YRR 20% 1 A UM & AL T iR 3R
RIS S B VB ST 0.6
£, AEETDUE N EE R B (NHY),PCl) . 138, ¥
SRR SRR 5. H 5%~10% 0 &AL A
WPEEE S K, R EEIRREYIE .. PG SR e
BT, $2 DN B SR BB : 350°ClEIR
2h, 550°CHHIF 2h, 850°CHHIR 1h. HRAHNES
G, RS ERT 99%MIFRE4n4A . KkliRE4h
B K/, IRAERR(H), I 258 FkFR
BHIGEYIN 40~45 g/L. B E 24 h, FHKEIEK
FRUTIE S B, BRI UTUE, RIS AN 4l
B VA AR Pl I B T A IR
ZBRH RS
2.3 BB

JRERS N AL AR R 1o BRI
F ARG AR WOERE Co™' s Cr' Cu™'y
Ni* SR P B T2 0. R 25 I 2 24 o3 % 5K P o
P11 B B T 22 # b i, AR SO 001%7 SRIRPEZR &
1 ZRPHE TG . BT =R T
HbE(D 80x500 mm)HHEAT, FaH S T AL BRI
#H 50~60 mL/min. BT A2H#HET. J5H ICP-AES
TR RS &, BRRCRX gk 5 Fral.
M 5 ATLLE Y, GRS GE B DTE K AR FR 2%)

K5 BTTHEBRIEIR

Tab.5 Removal rate of the impurities by ion exchange
HIRITCR Co Cr Cu Fe Ni Al
TR/ (mg/L) 2100 101.6 11.0 21.8 449 402
e J5i /(mg/L) 61 84 20 24 50 24

RITCER Pb  Sn Si Bi Zn Mn
e /(mg/L) 94 125 31.1 296 185 8.0
ZHeJE/(mg/L) 1 <1 96 <l 4 <1

A
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JEWENEW, BEA—EENIRES R . 1ZIEHR
W& 3 RETZMIRERRIG, W RAEICR
KIEFRAK, S22/ T 10 mg/L, BRI L.
2.4 SFEHRREIB RS & g4

Lt B TR Co™ . Cr B TS
SRRV, 5 BRI S B B DT kit
—B B, HRANEMREDTEAII ISRk
FER 5%~10% ) R EE R T BRI, FENIEF
RS A N S, TN FB A g B TR . 7E 200
~250°C IR 2 h BEEIRRE Ky 2R e BT
2 450°C, 1HIE 3h, BEEHRE AT KR
fEHEEZ 850°C, 1HIR 1 h FRE . AR ER
JE BRI R TR B o AR 22 K
VeV 3 1K, 100°CHET, IR 450°CHEkE 1 h 57420,
BRI P SSRGS T4 AT 6,
S IRHFARAATS ShAR e, STI6H 4 AR A2 1
KT 99.99%.

M 6 I EH, AR Al R R, AR
T 99.995%, T RTEIR A= B S AT, AR E TR A
BEAA AR =50 0T TR R A RO R AR, AT 2
HoA IS ER

Ko BAHRMRARTRNUESR

Tab.6 Analysis results of the recovered platinum

Element SM Pt 99.99 Sample 1* Sample 2"
Pd <0.003 0.0011 0.0008
Rh <0.003 0.0011 0.0010
Ir <0.003 0.0007 0.0009
Ru <0.003 <0.0005 <0.0005
Au <0.003 <0.0005 <0.0005
Ag <0.001 <0.0005 <0.0005
Cu <0.001 <0.0005 <0.0005
Fe <0.001 <0.0005 <0.0005
Ni <0.001 <0.0005 <0.0005
Al <0.003 <0.0005 <0.0005
Pb <0.002 <0.0005 <0.0005
Mn <0.002 <0.0005 <0.0005
Cr <0.002 0.0012 0.0006
Mg <0.002 <0.0005 <0.0005
Sn <0.002 <0.0005 <0.0005
Si <0.003 <0.0005 0.0007
Zn <0.002 <0.0005 <0.0005
Bi <0.002 <0.0005 0.0008
Co <0.002 <0.0005 <0.0005

Total <0.01 0.0041 0.0048

BEXTELES B0 R A R R R RIS, SR AL
PR s - 20 B8 5 Bk A - A B DO - 2 7 A8 e Bk -
1B & A AR A L AT . TF RS IR R
BH, TAARIR R ST FH B A BV R R R KR,
ANWBERRETZSE0N: W 6:1 (mL/g). &
FRIRE 95°C . VAMREIE] 4 hy EALFIHE 35 g, £
AT, BhER S AV R S EERREDT
JE AT SEILAN AR S 2 B SR BH B T A e mT gk
— BRIz UK. SR ER e SR RS
(IR A 850°C, MRt iR 3 h, 7EMAMET, &
BRI AT RIS, R ERANZEE KT 99.995%.
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