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FEHATME 42 Ca.Si Mg . Fe.Na M Z &R EHMEZ, ANEKK, REKLEGD HETRA
BROGMEFT, RN R BRIE AR Se, W BRAB S F B TR T A4 L3 % (ICP-AES) W 2 7 = &b
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ICP-AES TAE &AM 4 BT U1 % Ry 1. 2k W, i Bl
SPiE A 0. 2L/ min, HA W E N 0. 8L/min, ¥ 4]
AWK 15 L/ min, B 532 TH & 1. 5 mL/min; il
fia) ORI 5 0 AT FRRT MISFE B3 s TROBR B[] R 355, F1L S
W R 5s,

1.2 FERKH

Pt,Pd.,Ru,Rh, Ag, Au, Cu, Fe, Zn, Ni, Mn,
Mg.Al.Ca,Sn.Na,Si,Pb,K H.70 % by i 45 75 7
1. 00 mg/mL,Fﬁé‘EEZ:/J\?‘ 99. 99 % By 4 JE o Hi b
B IR G AR R R 5 1: Ag.Cu.Fe.Zn . Ni,
Mn Mg, Al Jii & ¥ & 43 2 0.0.10,0.50,2. 00,
5.00.,10. 00 pg/mL , FHAH R 7T 5 19 45 1 it 55 15 T %
R RN B 5 VR A AR HE IR WK R 1 11: Pt.Pd.Ru.Rh,
Au.Ca.Sn.Na.Si.Pb.K Jf ¥ F 435k 0.0. 20,
1. 00.,5. 00, 10. 00, 20. 00 g/ mL, H1 A 7€ & 1Y b1
THE A 25 V8 R R T o

Ir R : 12mg/mL, HREL 0.1200g Ir #
(BEBEA/INT 99.95%0) , B T I g B 48 . A
C VKK EH W 8 mL $:2 .2 mL i AL &, 57 BRI
SR NBIEARE T B s A 0 DI L B TR
A b, 3 BN e R AN, B E T Sk
i & (300 +5) CLHIRIE M 720, UL
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W, KRR BE E 20 B TR AT .

ERIR - ARGl BRI R4l iR (Ar) =
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PREL 0. 2g RS2 0. 0001 @) FESH & 100 mL 58
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HRAEAHRHETE 0 BT I K B 2 ARl T R A
PR 3~4 SRR A L, bR A TR
FH0 TR TT 47 424, JF i 4F A e il 425 7500
12mg/mL Tr BERIA IR . AR B — 2% i 2 I 45 1Y i
JEE AR | Ipk 06 T2 DR 0 e A 00 30 3 g DA R L BT
WL TR TR RN T L, R B AR —
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e
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Table 1 Spectral line of each element nm

JLHE WK JLHE WK JLHE WK
Element  Wavelength |[|Element Wavelength [|[Element Wavelength
Pt 1299.797 Fe 11 259.939 Sn 11 189.927
Pd 1340.458 Zn 1213.857 Na 1589.592
Ru 11 240.272 Ni 1341.476 Si 1288.158
Rh 11 346.204 Mn 11 259.372 Pb 1405.781
Ag 1338.289 Mg 11 280.271 K 1766.490
Au 1267.595 Al 1396.153
Cu 1324.752 Ca 11 396.847

2.2 UEBIEEH

AR SR FH il g SO0 43 0 A AR R R S ) R
(1. 1~ 1. 3kW) , # B < 3 7t (0. 15~ 0. 3L/min) ,
#HAF (0. 7~0. 9L/ min) . £ 4% JC K 73 BT & 10 1k
Kb, 25 PRSI} 12mg/mL Ir & 1pg/
mL RFI 0 IR A b HE WO E B S, g R R
WY, b3 2 B0 B8 T 45 5 N 5T 2R I 1Y S e AN R
1B Bk 72 i By A I 0 AT i i R R R R
P BN ES TAES T A i DRy 1. 2k W, Fiff
B E R 0. 2L/ min, AW E N 0. 8L/min,
2.3 Ir E&EFi#

I EE T I B0 R I o0 2 00 2 1y T4, i
il G B R E R 1 pg/mL BYFR . H
Ir FEAR A JR R 2 %4 1.0.5.0,10,12,15mg/
mL, il bRV T2 50 4 TR o i 4R S L 7E 45 R
TCR T AR R b R 1 W R AT 0 L T A R LR
2. NER2OLIEW, Ir BRI EE 1.0~
10 mg/mL Z ], XF ff I 5T 28 0 22 52 e AN K5 H > TIr
FAR TR B E R 12mg/mL LI EXF Pt.Sn Wl EH
—ER M, XA TR A K, AR MSF
FAR R P Tr FERXE P Sn BOGIE L. SLH R .
AR Ir BT W BEEAE 1~ 15mg/mL JWHEWN, R T
ST HEAN T T4 500 ) 52 A X AN S PR G A
TE T WA T B AT SRR DT I
2.4 Ir BEEFHE MSF &K IE

JETE A TC R 4 BTk 2 Ab 4 i D A2 S T TR
lpg/mL R JCRARHERS W AN 12 mg/mL Ir FEAR¥E
W BT EE T 2. 3 Ir XF Pr, Sn il 5E 5% 0w Y
MSF #ERY 3 o b o 0 V2R 90 AR A o it e, 7R 4%
JCR MG AL XS 12 mg/mL Tr B WA TINE 45 5
Ir FAAXF P, Sn il 0948 53904 0. 0576 ng/mlL,
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Table 2 Effect of iridium matrix on the determination results of test elements pg/mL
JLH JoT B e M5 {4 Found
Element Mass concentration 1.0 mg/mL 5.0 mg/mlL 10 mg/mL 12mg/mL 15mg/mL

Pt 1.00 1.09 1.09 1.10 1.13 1.18
Pd 1.00 0.967 0.947 0.964 0.945 0.953
Ru 1.00 0.929 0.942 0.893 0.889 0.887
Rh 1.00 0.916 0.911 0.918 0.909 0.903
Ag 1.00 0.916 0.918 0.893 0.919 0.889
Au 1.00 1.02 1.03 0.982 1.03 1.03
Cu 1.00 0.934 0.911 0.893 0.898 0.919
Fe 1.00 1.02 1.00 0.980 0.916 1.01
Zn 1.00 0.895 0.918 0.980 0.918 0.913
Ni 1.00 0.978 0.970 0.922 0.958 0.898
Mn 1.00 1.05 1.01 1.02 0.998 1.01
Mg 1.00 1.09 1.10 1.04 1.03 1.05
Al 1.00 1.11 0.996 0.984 0.878 1.04
Ca 1.00 0.988 1.08 0.896 1.04 0.887
Sn 1.00 0.913 0.933 0.866 0.857 0.818
Na 1.00 0.985 1.02 1.01 0.997 0.977
Si 1.00 1.03 0.986 1.01 0.978 0.996
Pb 1.00 1.07 0.968 0.957 0.928 0.930
K 1.00 0.987 0.979 0.998 0.997 0.987

0. 0298 pg/mL; M ANl Fl MSF LAY Ir JL4R X Pt
Sn M 5E 19T HEAE 5351 4 0. 192 pg/ml, —0. 241 pg/
mL., HE ] ULk B MSF Zhfgs Ir 24K % Pt Sn il
FE BT P 3 LEAS (5 ] MISF B K i 6 AEG . AT £ Dk
T Ir FAAXF P, Sn i E BOGRE L.
2.5 FllxTEZEMNBERNE

R T SRR JC R Z ] L 7E 45 JC R S i
WL AL, ] ICP-AES W 7 5t i ¥k B 38 20 pg/mL
(45 FF I OT RV W (A iR 2. 4mol/L 3R . 45 3

FEHM 2 (6 5 I8 2Z 8] Y f 25 ¥/ F 0. 05 png/
m L, Bt B RF I T R 22 (8] AS 77 7 A B 52
2.6 WEMETNKGHR

Fig BRASCE VBE 1 CAE 25 1 X A HE T TR R 9 i AT
DU o DAAR I 5T 38 100 J5 ek vk 32 0 8 A A, R S5 i B Oy
NAR AR, 2 A o Mt 2L 2 M 3 L L Tl A R R
A RB R 3, FEAUAS e TAE R T X 12 mg/
mL Ir FEMRIE RS E 9 W, LA 3 5 b v fi 22 1154
Tk h & TR AL BB 25 R ISR 3.

R3 KEHKPHEKMEE KEORAFREEXRHNEHIR

Table 3 Linear range, linear regression equation, correlation coefficient of calibration curve and detection limit

Element Wavelength/ Linear range/ Linear regression Correlation Detection limit/
nm (pg/mL) equation coefficient (pg/mL)
Pt 299.797 0.20~20.00 y=3+1234x 0.99999 0.078
Pd 340.458 0.20~20.00 y=288+19470x 0.99999 0.0080
Ru 240.272 0.20~20.00 y=71+2712x 0.99999 0.014
Rh 346.204 0.20~20.00 y=—56+1814x 0.99998 0.031
Ag 338.289 0.10~10.00 y=—187+34570x 0.99999 0.0029
Au 267.595 0.20~20.00 y=195+4945x 0.99997 0.016
Cu 324.752 0.10~10.00 y=—2621+128500x 0.99998 0.0035
Fe 259.939 0.10~10.00 y=260+23770x 0.99999 0.012
Zn 213.857 0.10~10.00 y=2094+7648x 0.99983 0.014
Ni 341.476 0.10~10.00 y=—155+8519x 0.99999 0.0098
Mn 259.372 0.10~10.00 y=780+65610x 0.99999 0.0010
Mg 280.271 0.10~10.00 y=28064+390300x 0.99998 0.002 2
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gE3
o K S e Ze Pk Il 5 77 LEPSES Kt B
El - . Wavelength/ Linear range/ Linear regression Correlation Detection limit/
-emen nm (pg/mL) equation coefficient (pg/mL)
Al 396.153 0.10~10.00 y=—3060-+87480x 0.999 95 0.016
Ca 396.847 0.20~20.00 y=149315-+1819000x 0.99975 0.021
Sn 189.927 0.20~20.00 y=17+278z 0.999 96 0.057
Na 589.592 0.20~20.00 y=—1981+415100x 0.99998 0.020
Si 288.158 0.20~20.00 y=265+2963x 0.99997 0.11
Pb 105.781 0.20~20.00 y=158+8538x 0.99999 0.014
K 766.490 0.20~20.00 y=—38979-+243700x 0.999 78 0.012
2.7 RBEEIRRE £5 iREKIKE SR
Y S 5 v 2 = &4k 4k P Pt.Pd.Ru.Rh. Table 5 Results of recovery test
< . . . 5 T il 2 =
Ag.Au.Cu.Fe.Zn.Ni.Mn.Mg.Al.Ca.Sn.Na.Si. T% Wi i Ikt WREAME B
El . Found/ Added/ Total found/ Recovery/
S — T R = N N =
Pb.K &5 19 FioTZ , IE 178G % B 10, 0 2 45 2R & ement . (g/mlL) (pg/mL)  (pg/mL) %
HAR AR W 22 (RSD,n=9) L3 4, by 0550 0.203 0.566 105
’ 1.02 1.46 109
x4 RBEEHLBRER Pd 0.121 0.201 0.313 96
. . ' 1.01 1.08 96
Table 4 Results of precision test
) 0.200 0.535 92
o Wi RsD [, WM RSD Ru 0.352 0.998 1.24 89
- - Found  (n=9)/ £l - Found (n=9)/ 0.201 0.344 97
ement w/% % ement w/% % Rh 0.149 1 00 1 o %
Pt 0.0056 3.0 Mn 0.0049 1.4 ) 0.200 0.475 9
Pd 0.0047 2.1 Mg 0.0051 1.2 Ag 0.295 1.00 119 89
Ru 0.0049 2.2 Al 0.0049 1.6 0.202 0.574 9
Rh 0.0063 2.3 Ca 0.0060 1.7 Au 0.175 Lol L1 93
Ag 0.004 7 1.8 Sn 0.0056 1.7 ‘ 0.199 0.327 9
Au 0.0055 2.0 Na 0.015 5.8 Cu 0.144 0.993 1.05 91
Cu 0.004 6 1.5 Si 0.018 7.4 0.200 0.360 04
Fe 0.0041 2.8 Pb 0.0049 2.0 Fe 0.171 1.00 1.08 91
zl? 0.005 2 2.4 K 0.0070 2.3 , . 0.200 0.377 01
Ni 0.0045 1.8 n U 1.00 1.12 92
N 0931 0.200 0.416 91
o : 1.00 1.12 92
2.8 hnERE YK e v o1 0.201 0.370 97
n .
Fie B S IG  vk I 2 = A48k Pt.Pd.Ru.Rh, 1.00 L4 96
. . 0.200 0.485 99
Ag.Au.Cu,Fe,Zn.Ni,Mn,Mg, Al,Ca,Sn,Na, Si, Mg 0.286 1.00 128) 98
Pb.K & 19 Fl oo 2 . IS 47 ks a1 56, 45 28 I N o157 0.199 0.332 08
%5 o 0.99 1.10 94
c 0911 0.200 0.429 114
3 4iE 4 : 1.00 1.20 106
S 0,930 0.200 0.422 96
N 25 N n :
A SCH R A G W) T v T oK SR WP BT, T 1.00 1.22 99
- — NN 0.200 0.405 90
T ICP-AES f BRI PR WE A A 19 B N o OH0 00 "
e . ) ) ¢
ZRIFOCE LA Ag. Au Pt,Pd,Rh,Ru, Al Cu,Fe, . 0,308 0.200 0.518 105
. . 1 . .
Ni.Pb.Mg.Mn,Sn.Zn.Ca.Na.K #1 Si., & EHFK 1.00 1.32 101
—pe e — v 0.200 0.408 94
FEEhFRUE GB/T 1422—2004 %85 . 47 Mk 7= 5 b i Ph 0.220 oo .y 00
YS/T 5952006 KR . YS/T 6432007 =& 1L 0.202 0.977 0
. . e s s — . K 0.783 ’ ’ X
B PO SR ALK UK R B v SR A I A2 UG R . 5K 1.01 1.70 92
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Determination of nineteen impurity elements in iridium

compounds by inductively coupled plasma atomic

emission spectrometry with multi-component

spectral fitting correction

LI Qiu-ying, GAN Jian-zhuang, HE Jiao, FANG Hai-yan
SUN Qi, WANG Ying-jin

(State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals, Sino-Platinum

Metals Co., Ltd., Kunming Institute of Precious Metals, Kunming 650106, China)

Abstract ; The accurate determination of impurity elements in iridium compound products was an important

index to judge the production grade. The conventional determination method was spectrography. However,

the accuracy of determination results was low for Ca, Si, Mg, Fe and Na, and the analytical period was

long. Based on the property of iridium compounds that they were easily dissolved in water and acid, the

samples were dissolved with hydrochloric acid. Then, the content of nineteen impurity elements (including

Pt, Pd, Ru, Rh, Ag, Au, Cu, Fe, Zn, Ni, Mn, Mg, Al,

Ca, Sn, Na, Si, Pb and K) in iridium com-

pounds such as iridium trichloride, iridium tetrachloride, chloroiridic acid and ammonium chloroiridate
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was determined by inductively coupled plasma atomic emission spectrometry (ICP-AES). The spectral in-
terference of matrix Ir with Pt and Sn was corrected by multi-component spectral fitting (MSF) correction.
There was no interference among impurity elements. The detection limit (xg/ml) of method was as fol-
lows: 0.078 (Pt), 0.0080 (Pd), 0.014 (Ru), 0.031 (Rh), 0.0029 (Ag), 0.016 (Au), 0.0035 (Cu),
0.012 (Fe), 0.014 (Zn), 0.0098 (Ni), 0.0010 (Mn), 0.0022 (Mg), 0.0016 (CAD, 0.021 (Ca), 0.057
(Sn), 0.020 (Na), 0.11 (Si), 0.014 (Pb) and 0.0083 (K). Nineteen impurity elements (Pt, Pd, Ru,
Rh, Ag, Au, Cu, Fe, Zn, Ni, Mn, Mg, Al, Ca, Sn, Na, Si, Pb and K) in chloroiridic acid were deter-
mined according to the proposed method. The relative standard deviations (RSD, n=9) of results were be-
tween 1. 2% and 7. 4%, and the spiked recoveries were between 89% and 114 %.

Key words: inductively coupled plasma atomic emission spectrometry (ICP-AES); multi-component spectral

fitting (MSF) ; iridium compound; impurity element
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