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BR B FEAAAE TAA0 D TERS MR R b s AR R L,
B A A R LG R e EL A AR, PRI AR5
BN IR TGRSR B A BH AR e AR S A
A T R A R EEERR Y — &
T4 AR N RS a m A R B, A BOR R
B, A H AR BEAR U Ak | B i = HoA £ X
PERRTIN 73, J0 1 58 IR | RS 1 A2 1t 44T, X LA
SE 0] B SR R B R, PRI, AR S S A U
FFB U BRI 5 12 19 4 BT D 12, DT 52 B e KRR
JE M A7 B R R T R R AR B 5 St R AR PR
FHZ RIS AR B Tl R Sl PR AR e Bk B8 5t 4
JE& PR A = A

H R, AR SR AR S B T 2 T B AR S
SR AR B A4S A3 A 7 Ek i 0 Ni AR R
FHBR R4 T 4 — i TR & R T i, 455 F ek
FR A 4 B IR B (ICP-MS) M E A A 0 Wb iy
FAMLAREEET ; Zhang 5517 HENT T MR AR B - HLUBHE &
LB TR R SIS (ICP - OES ) e 8 I 5 68 JE
EAOT IR, BRI P HRE A RO E
AR IR RN B8 11T 8 B AR R AR 1) e 42
TPk i B AR RN R BRI 4 R R
BUUA A R IETIRICER S B EKAAFE 7 T
ER B 4 1ICP-MS I 2 B VA R T R
M7 o AE SRR R b S A R R R i 4
BRI AIRA TR, 25 T8 MUK it A A AR TTUE AT
S BRI ARSIN ,  FHAR UG Pk B8 7% 124 10. 00~
500. 00pg/g, H AR 1. 0x10°ng/g LL B, R A
"B T B X 4 1 TT T M U ] P AR 1 3R rh R
i, ASCAERTAN TAESLA I i il e E
FEM IR EE JS  TEERIRIE T, 4 B e 5 4 s
ALY R K A 2% BT 22 A Pl g e B3t AU
R AR 5 4 JR A Ak, LA Ie AP Rh il
[ 2, 7E 10% EARKA B S8l T ICP-MS X4 FH
e T BRI B 1 I 2

1 S8R
1.1 U35 R

ICPA RQ %Y H JBGHE & 45 85 IR B % ) (36
ThermoFisher A #]) , TAESECH AT 1550W ,
B 0. 80L/min , i B 7 0. 301/ min, 45
FAS P # 14, OL/min, SR ALK 6. Omm, % 3
40r/min , P72 R Bk, 15 U8 300 Yk, BN B

IO E B 2, & oAl s R (A B
=99.99% ) ; BN RHE (A FWINE, RIUR L )6
PIE, 258k 50mL) .

Bl AA AT B R 4 ( Tk 4, Btk ) i Xk R
BL.NICO, « 2Ni(OH), - 4H,0 (g4l Bk, Bk &
<0.05g/t, HEEH <0.05g/1) , R Ak EE 25 LB/
HRE R R b Rk R R A M K BB 55 B & B Al
L, BRI MRS 25, AT LR R R OT R R
3BT, R Bt TR B, R 9 R A A
) = 22—, BBk BR AR I A=A 2¢, AT 3kt o
150 T A o e T L 2 2 85 it A T 3 ) ) B0t
B Rk G

BALFIAT THERT (484, =99. 0% , B3Ik ) , &
B 5 AR AR AR U AL e A IR T BRAR A
PN P

bR 70 IR ( Tolk gl Btk ) Fn — A AL Rk
(Tl Bk ) |, T LA R B AR I 32 1) s o, R
B 4 1 AR R T SRR A A A D
TN KA RN, A T PR ol I 6 S M s
PR L /NI PR AE LT, A L {4 4R T BRI
H, SRIFGRATVER CBPIR) | 20K 6 IR A A e )i
BCHHORE ) 42 8 A 4, T A TSR0 K/

BRER (RIRE S MEb R Ly 20 1) 5 4h @
(PLHRLE) 510% 1R ; SR (PLdeal) s £K(3: 1),
PRBCELA ; S22 K 2B 1K,

BB R AR A A VA TR 1000pe/ L (R K AR
HEYIRSE Rty ) o BB IR G AR RS R R 51« R
IR VR 4 34 4 0,10, 00,30. 00,50. 00,80. 00,
100. 00pg/L Fi 1000pe/T. 4K FEE (1) BRI R bR fit 5%
RORRFRRREITAS , I RIEA 7 A G AL e, a1
Hh R 2N R AL B IE , 358 A T3k 10% (AR
GYE0) TR, BRAVEETR G PRI T BRI 4 Tk B o ot
WREEYN 0. 1wg/mL, FH AR FIAE 1Y BT 2 AR A 25 )
T BB 1T B, A TR 109% (IARFA 850 K
1.2 SESSHRES

] B ARG 0 2 15 e FL A I P B T B A R
FIBUTVE T A A G 5B TR T R A R v 1 Tl IR
Yy, &R T A RS B b 26 KR 43 5O 43 1Y
St JE AR BERR WO R AR SCAE AT Y R FH B D¢
14~ 828 F 7 RO 4 Al A B2 ] AR e V158 4
A BRAA | B S R AR R B 2 B 42518 10. 00~
300. 00pg/g 1 10. 00 ~500. 00pg/g , 145 75 Bl 48 K
HA—w R, R EA KT 0. 098mm, T
100~ 105°CH4t 2h J5 & F TS TR EEE
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1.3 e85k
1.3.1 Higkes

W B e R AR S A 1. 0x 10 pe/g VA L, i
RIS W AR R S s 4 B BRI AR
R, TE BRI B Bt A 2 AL
BRUTTEAE B, AL R UTTE &) WA | B, 15 B S B0 45
RARUER, FLREE R B R ShR 2 3 2,
BRI AT ) A 3, AR R AN A
AR, 255 % 18, PR R BESEFR IR 0. 30g,
I S I, £ R

HERIFREL 0. 30g (A5 i 2 0. 0001g) IREE, A
20g TRPREN 2 TRIRER \8g —4AfLEE [ 10g IR (1g VE
g FHERIR A4, BT 100mL 253, # 56
—JZ 10mm J& 0 550, KB AE R S B E T
930°C B4 b, T 930°C F A4 20min , I 4k LEAE
24 30min NFHEZE 1130+30°C , {1 15min (B %
Rl R 1h Z247) , . Resml A 2 B
PP, Ve AN AR AR U IS BRI S
By 25 FIRRE ) o AR08 R R B A 4 B & TE
TR, B2 A 500mL BEAR T, BILA 50% R R 300mL,
ol e 1 1 R s = W 2 10 ) | BB
PO RS FEVA R T T HLCm AL S/ VR E ol b,
FH A D5 TS RFLUE RS AT 8 25 A HAOKE VA U8, FH IR A
() 10% ERFRUE R DTVE BBt as 5~6 IR, iR MK Bk
WUTTE MBEphas 3~5 1K,
1.3.2

W 1301 1 T E AN U8 G A% 3 A O i
H A 50% F K 2 20 ~ 30mL, & T 444 T T HR
F 160°C HAE IR 2~ 3h, R G TFHE K7 i
2 200mL T, KRR B 2 205 IR 5, e
.

PR TAES A, T 1CP-MS X4 FRH =
HAELINA VIR0 7 2K, 55 R 50 b5 W1 R[] B 0 o
WS IC R WTHEL, 278 (bR AR L 5 4

JE BT ST WO AT R R I E B
- MU S AF B TR BUIE L) (GB/T 17418, 7—
2010) FH 22 W35 11 Bk B [A) B50RE 25 F I 0 TE AL
MTAR R _E 53 H AR (9 BN B 1) ST iR

2 HiPR5iNe
2.1 BB RNk

BUER O A AP IR 5 4y B UM G, & BRI B
PG TOR BEA R & A R T AR EE IR St 8
AR AR AT 2 SR st RS PR B
) A 43 B2, 0 SRR E B AR, AS RE R e 43R
HEABLAN TR BB T ; an A L ot i, 2
W2 BB I CBE 0, WA B 40 7E £ R b Y
Tf N RS R R B AR N S0 i AR
HUaR BHA 2 34 FE 0. 30g (K51 0.0001g) , FH A
[F] A9 P B X 4 s AR AT 08 M, WO L s v A G
HIEHOL, LI IR 1,

H1¢ 1 R, P e 3, BA X ik R B 45 it 1) o i
Feoh 4 1 B, 3R B O sl Ik 4, i 40 5 4y 8 HL
BRI NG IS , X U it BRI AR )
B HAR G 5 0 85 it R e T8 i) g
KN AE HAnids 5 st sk ak ot g
25T — B0, S IR B S B o
30 1B, BRI A I SOR R, i R AR
AR BB 4 B SR SRR S R A B RN A | 2R
SR EE R 20 1B EREE IR K, TR
2 B R R R R AR KA
VoS 110 S (5 ZOMR W, AT R T A A B T S, KR R
AU 3 s o A T AT R B AR RS Al
BRI A T Bk h GO R S i, EEXF
0 BE AR SRR T B A I T, T R 3 R IR A TR
Jc L T DA R SR PR AR SR 58 3 XA
AT

# 1 3HARER AN BEEA SACT (IR BEELE ) M SCSRMGOF T8 B0 4+ 1 INART RAFHEAN

Table 1 Experimental phenomena in 3# sample with different ratios of nickel to sulfur. The ratio of nickel to sulfur was 4 : 1, it could

effectively capture the iridium and rhodium in the sample to obtain good NiS beads with good fluidity of molten slag and the

separation effect of slag buckle

S | BCRHE WA BT (g) I e
WeiRen  BEURRRE bRk b TER i (g)
ED! 20 1 8 10 1 1 E VN RS 1 o SO o ) 0.72
EDW) 20 2 8 10 1 1 N A AE KRR B ) 1.42
VE X 20 2 8 10 1 0.5 s, 505508 1.37
EX 10 2 3 20 0 0.5 R FOAR G 0.48
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A BAGRIIAE S b A K g R ik
P EZONACER) 58 VK SR ERAE R, T
E— 2R S A R ALY ARAESr L DA BHAR
Ye iRt 34 W 5 X 4, e RS 06 7 2% 0 ) FH v 3
R 50% LR .33% Eh R . 25% £ B2 Tl 209% 15 R 175 fift
BRI, B R Tk AR BRI RE BRI, 4
FH R H 20% 1 25% 5 R %5 fff I 15 TRAT e e T
M, BB oL 58 TR R R RS E 6. 5~ Th,
TN I 0 4R 5 2R FH 33% 11 50% £ R %5 it e 1A TR
5, BRI 2V i, LI (A R RE A X R, (1
K FH 50958 TR S At BsF R1328 /N T 33 % TR 75 ffe i (1] 5
SR FH R S TRV ff i) 0 A% B8 58 4V A, 18 g a1 J
BN, 5y R AR K o SR i BH AR U Ak 27 5317 i
52 W0 A AR E I E KX EEEE) (YS/T
745.2—2016) FICHI A P AL 24 M ik 55 1 3543
il E I E R VR ) (YS/T 745. 1—2010) 1) 2 4 B
PR PERE 3¢ R R & 143500 R 1.27x10° ng/g 1
16.72% , %433 33% F1 50% £ i@ AL PR )5, F 1CP -OES
A 0 R I P AR B AR, A5 R i
1. 51mg/L 0. 78mg/L . <0. 01mg/L, f1 It AT A1 A F 1
95% L) 1R LI K RER 434 SR A AL W T i R IR Bk 2
RIS S5 IE—E , ZEA T R E SN R
FUFE BRIV it of ], S 36K FH 50% 3k FR VS A B AR 411
FEXT FC AAE SCHR A A 52 v & B0, T BB s e, R
JH 33% ~ 50% 5 B8 15 f 30 R 4, it 78 4 451 SR
4mol/ 1, £h R 7% fft i AR 4 I, K BB T F ML F N
97.3%~103. 4% ; Li %% S ] 6mol/ L £hFR 7% it it
FIE A A PRI A SR R
2.3 BRI AR

365 3 T R 1 T P R o 2 L M A 5 0 A 5K
T T3 MR ARSI, A4 BH A U8 1RE 34
SEHS X  He R 2 vp R A (R R T T A S
S0 S it TR E TR [B) XoF e RN A S A B, R DL

1E 160~ 180°C T 14 fi# 2 ~ 5h RENFIT V€ 52 2 W i, 16
PRUEIRRE TR B8 58 2T AR I AT 32 T, 230 b s 5
P ENE IR 160°C 2 B fE I 1) 2~ 3h, K
G R DA T A 0 S SRR A R
B ANV i 57 42, (R 2 2% P T A JRLEE Sk 200°C
2 PV AR 1)K 35 16h, 25 DA 30 i L R v T st Ji]
R TR, TEIRBN BT iR 52 2/ B /Y, A
TiIRAELE A ReAE I RICAE Iy T A I W L3

2.4 ICP-MS M s BRI b L ¢

ICP-MS W& B FAAE R 2 i+ TR T &+
TR SRR T3 BB IRIN R A ' Rh,
ZEF A CuPAr TS0 H, L H BRI 4
TAb PR GRS ER R VA AT AR VB Bk VR OLR
PIfe SHCEE A BT B, WO BR T O Cu™Ar Z 5T
T3, AR EA " I (R 37.30%) F1™ I (F
62. 7%) , Ho ' Ir 19 £ 5 F 1+ A H0s N HE,
ST MZIETTH0A TH0, [6) 47 2 Y % 88 DL 3
K, R E#AZHETE T FIfFE S50 RN E
& TR EN e F 0 e Y TR R R AR T,
BETATH AFELRZRETFE T T,
LS 56 35 U Rh A Te 4 A 20 W G 2 A0 B R 8K,
550 5 55 A 0T 5 g S 08 A 9 R A 1 0 AT I A
JE—EH,

TE ICP-MS F3Afr v, INFR T 3= RE A &30k W 4% il
Gl TR EREAIP SRR RIS M SO0 B r N g ]
AN R R I AR e R
Ru Re Tl I Lu &%, P bRA] 3 16 5 S5 )2 T i 40 5
B ICR AR, A R L e T XA
JEOU] 42z REAS S 56Ty 2 0 A B | F43 3 7R 2
AHE N 0. 1ug/mL 1Y Ru Re [ T1 A Lu bRufEiAE TR AE
HNPRTCE , %58 5 Fion R X ICP-MS I 5 4K 4
i 2 BE B2 38 X 22 U i 25 BT, P Re 1R
i Rh (9 AR 2O TLAE R Ie 9 AR T LA 450k T B
BRI

262 Fehh 3R AT S AN IR () {2 Aty S G B G0 T8 BT ARl EE A 23 1A 160°C 1 2.~ 3h kA 8 4%

Table 2 Experimental phenomena in 3# sample with different temperatures and digestion time. The precipitation containing rhodium

and iridium could completely digestion at 160°C for 2—3h

W IR B N R i R 1
(c) 1h 2h 3h 4h 5h
120 HAGEY) HAGEY) BAEY BAEY HAEY
140 HAUY) HAUY HAGEY) IR , AR 5E 4 RS , TR T 4
160 HAEY) BT, HifT e IR | M o0 4 TR , I ot 4 BT, HiT e
180 HAGY) TSR, H T4 IR, TR 4 IR, AR 4 TR , T4
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2.5 FHEmNZ RS PR

Fie PRSI TAR SR A AR RN B 1R B b
TR FVIEATINE | LABRRNEE 1) o i Uk 5 A AR | K
FIVEE T o B 55 bR BT 3 i B 2 Le R A A, 2
e il 2, JH: B RN A G 2Rk [ 03 O R 4 0 R
y=36674. 6x+8264. 7 Fl y = 45686. Tx+288. 6, £ 1
FHRRBIIKRT 0.999, 7E LR TAESAM T 20
FE 11 UG 2 F TR, B0 A 45 51 43 51l )2 £ 0. 064
0.078.0. 076.0. 070 0. 070 ,0. 069 .0. 071 .0. 069 .
0.068.0.070, 0. 071pg/L; &K I 5 45 5 4 B 2.
0.021.0.026.0. 023.0. 021.,0. 019.0. 019.0. 019,
0.019.0.018.0.019.0. 018pg/L, LA 3 1% A4 45 1 fi
Zhk B, K FTEE 4 51 h 0. 007pe/L il 0. 011
e/ L; DL 10 F5 A bR 22 S At BR, KR8 43 531
4 0. 024pe/L F1 0. 038pg/L, k221> % e 4
THCBE T i 1CP —MIS 32510 52 4 FH Pl 25 e Ak 00 b 6 5
TR R N 4. 9ue/L; XI5 35 40T SR j 2% 1A
THAR ICP-AES YRS FIARS 0 ek & &, ik
B A 20pe/Ls XIAE %" SR FH ICP —-OES 3£ 5 41 1
TR A i, Rk R R 0. 046me/ L,
AR SCSL G Ty A H R TR A3 v, R A% i R i
e AT i 75 2K
2.6 JiUEHE I KObR RIS

BEH 8 AN B dit 7K P (4 4 BH A U8 1R | e IR
LIRSS P R AT E 7 R I IA—

S 2 [ ARORVEE 0.0 R AR VA TRGEEA T b [l g S 56
SR 3, (Ab2E 03B 5 ik B e A DA R PN B R
FEHIZK) (GB/T 32465—2015) i 1 Hh 0 A 25 2 1Y)
BOR S RVEE R T 10wg/g I, AH 5 i 22 /0
T 7.3% ; S 8JEHE KT 100pg/g B, FHRFFRE i 22
INF5.3%, (AREVERE A= 0T 7 B A R IE

BRI ) (GB/T 27417—2017 ) bRt rhox 75 2 [T 3R 1Y
BRSO ETE 1~ 100pg/g I, 75 15 [l R0
1 90% ~ 110% ; 75 & [l KT 100pg/g B, J5 i [l
WCRFEEN 95% ~105% , M3 3 F & u R e
ZEH RSD Y/NT 4.57% (n=7) KB ERI, H
T RE A R AR - ik 4 1ICP-MS &
TEEREE D25 S IR [EDSCRTE 95.00% ~ 103. 65% 2
(], 7T LA e ] P AR e e BB R B BT R

3 45

ASCHSE TG 40 1 BRI & TR
SR BHAR R R A B | 18 3 50% £k RV i B B 4
JE I UE A RO S S LVE Y 5 AR e Hoft 2
T ES . SR FH 0 0 1 T Ak B LV
FH ICP—MS 0 5 46 BH AR 8 rh 4k B 14 7 39 i ple T 4
B 8 FH R IV TG A S A DI e T v B 1 G S %
FF RT3 3 b [0 7 o HEAT SR TIE | AR SC
i REAAIE 43T 4% 5% 1 YA e R 19 TR B
PROUBE S

A3 JyiLHEREENURT 5 5 RET L TR e ek . BT F Y 2B 2K

Table 3  Accuracy and precision tests of the method. The proposed method could satisfy the detection requirements of copper anode

slime samples with high efficiency and accuracy

Peas | o | Ve | ORSD AEE - T
(ne/g) (%) IE7y=s NIEEFES = e i HUEERSS iy EEES

(ng/g) (pg's) (%) (pg/'s) (rg/s) (%)

" Ir 10.16 | 3.83 10. 00 19. 66 95.00 20. 00 29.51 96. 75
Rh | 84.24 | 3.22 80. 00 161. 42 96. 48 160. 00 241.24 98.12
. Ir 50.35 3.91 50. 00 100. 89 101.08 100. 00 149.77 99.42
Rh 128.71 4.50 100. 00 227.35 98. 64 200. 00 330. 11 100. 70
2 Ir 86. 80 1.40 80. 00 163. 69 96. 11 160. 00 247.00 100. 12
Rh | 192.81 | 1.99 100. 00 293. 84 101.03 200. 00 397.15 102. 17

" Ir | 136.32 | 2.45 100. 00 233.57 97.25 200. 00 335. 86 99.77
Rh 214. 14 3.06 100. 00 310. 64 96. 50 200. 00 416. 82 101. 34
s Ir | 192.64 | 2.97 100. 00 293.00 100. 36 200. 00 395.17 101. 26
Rh | 285.81 | 3.12 150. 00 433.94 98.75 300. 00 583. 88 99.36

6 Ir 253.78 4.29 100. 00 355.48 101.70 200. 00 451,73 98.98
Rh 423.67 3.10 100. 00 520. 19 96. 52 200. 00 619. 83 98. 08
» Ir | 281.99 | 2.02 100. 00 383.41 101. 42 200. 00 479.52 98.76
Rh | 501.01 | 2.32 100. 00 600. 00 98.99 200. 00 708. 31 103. 65

8# Rh 21.41 4.57 20. 00 41.04 98. 15 40. 00 60. 07 96. 65
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Determination of Iridium and Rhodium in Copper Anode Slime by
Inductively Coupled Plasma—Mass Spectrometry with Nickel Sulphide Fire
Assay

LIU Fangmei, GAN Cong, LIAO Binling, LUO Xiaobing, LAl Qiuxiang
(Zijin Copper Co., Litd., Fujian Provine Key Laboratory for Green Production of Copper and Comprehensive
Utilization of Associated Resources, Shanghang 364204, China)

HIGHLIGHTS

(1) The scheme of nickel sulphide fire assay was optimized. When the ratio of nickel to sulfur was 4 : 1, the
fluidity of molten slag and the separation effect of slag buckle were good, and the iridium and rhodium in
copper anode slime could be captured effectively.

(2) The NiS beads were dissolved with 50% hydrochloric acid so that the precipitation of rhodium and iridium was
separated from silver and other impurity elements through filtration when it was hot.

(3) The precipitate of iridium and rhodium can be completely digested for 2 hours at 160°C. The effect of signal

drift could be eliminated by using **TI and '"Re as the internal standards of iridium and rhodium,

respectively.
0.30g sample Nickel sulphide fire assay NiS beads
e
L ¥ <— <—
i)
ICP-MS analysis Constant volume Filtration and airtight digestion

— 303 —



A v W =t
http ; //www. ykes. ac. en

%2 2023 4F

ABSTRACT

BACKGROUND: With the wide application of iridium and rhodium in aerospace, electronics, energy and other
fields, it has become a very attractive metal in the world. In China, iridium and rhodium ore resources are relatively
scarce with low grade, so it is essential to recover iridium and rhodium from secondary mineral resources. Copper
anode slime enriches most of the precious metals such as iridium and rhodium in ores, which has high comprehensive
recovery value. At present, there is no detection standard for iridium and rhodium in copper anode slime. The
migration behavior of iridium and rhodium was not clear, so it was difficult to achieve directional enrichment and
efficient extraction of iridium and rhodium metals. Therefore, the development of detection methods for iridium and
thodium in copper anode slime is an important prerequisite for the recovery and extraction of iridium and rhodium.
OBJECTIVES; An analytical method for accurate determination of iridium and rhodium in copper anode slime was
established to maximize the utilization of mineral resources and the recycling rate of iridium, rhodium and other
precious metals. At the same time, it could provide data support for the purification of iridium and rhodium in
copper anode slime.

METHODS:; In this paper, a method for determination of iridium and rhodium in copper anode slime by
inductively coupled plasma—mass spectrometry (ICP-MS) with nickel sulphide fire assay was established. In the
experiment, the precious metals iridium and rhodium in the sample were captured by nickel sulphide fire assay.
The NiS beads were dissolved with 50% hydrochloric acid so that the precipitation of rhodium and iridium was
separated from silver and other impurity elements through filtration when it was hot. The precipitates containing
iridium and rhodium were effectively separated from silver and other impurity elements. The precipitate of iridium
and rhodium with filter film were transferred into a closed digestion tank and dissolved in 50% aqua regia. The
contents of iridium and rhodium in the solution were directly determined by ICP-MS.

RESULTS: The conditions such as the ingredient of nickel sulphide fire assay, the concentration of hydrochloric
acid, tellurium coprecipitation, the sealing digestion time and temperature were studied. The experimental results
showed that the molten slag was acidic when the ratio of nickel to sulfur was 4 : 1, and it could effectively capture
the iridium and rhodium in the sample with good fluidity of molten slag and the separation effect of slag buckle.
When the NiS beads were dissolved by 50% hydrochloric acid, the dissolution reaction of NiS beads was suitable
and complete. The precipitation containing thodium and iridium was separated from impurity elements and filtered
when hot. The precipitation was sealed and digested by dilute aqua regia (1: 1) at 160°C for 2—3h. The possible
MS interference was eliminated by selecting a suitable determination isotope. The ""Re was selected as the internal
standard of '“Rh and *”TI as the internal standard of 'Ir to eliminate the effect of signal drift, the results of
iridium and rhodium had high precision and accuracy. The standard solution series of iridium and rhodium were
determined under the optimized experimental conditions. The results indicated that the mass concentration of
iridium and rhodium in the range of 10—100wg/L were linear to the ratio of the intensity of iridium and rhodium to
the internal standard mass spectrometry. The calibration curves of iridium and rhodium were y=36674. 6x+8264. 7
and y=45686. 7x+288. 6, respectively, and the linear correlation coefficient (r) of calibration curves of iridium
and rhodium were more than 0. 999. The detection limits for iridium and rhodium were 0. 007pg/L and 0. 011
pe/L, respectively, and the lower limits of detection were 0. 024pg/L and 0. 038 g/ L., respectively. The content
results of rhodium and iridium in 8 actual samples with the method showed that, the relative standard deviation
(RSD, n=7) was between 1.40% and 4.57% , and the recovery was in the range of 95.00% to 103. 65%.
CONCLUSIONS : The method has high efficiency and accuracy and can meet the detection requirements of copper

anode slime samples.

KEY WORDS:; iridium; rhodium; copper anode slime; nickel sulphide fire assay; inductively coupled plasma-—
mass spectrometry
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