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Determination of 15 Impurities in Iridium Powder with
High Temperature and High Pressure Digestion by ICP-AES
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(Guiyan Detection Technology (Yunnan) Co. Ltd., State Key Laboratory of Advanced Technologies for
Comprehensive Utilization of Platinum Metals, Sino-Platinum Metals Co. Ltd., Kunming 650106, China)

Abstract: Iridium powder samples were digested by hydrochloric acid and potassium chlorate under high
temperature and high pressure. 15 impurities were determined by inductively coupled plasma atomic
emission spectrometry. Spectral interference, selection of spectral lines, method recovery, precision
experiments and matrix matching experiment were investigated. The results showed that the iridium
matrix had serious spectral interference on some spectral lines of some impurities, and that the spectral
interference was eliminated by selecting an appropriate wavelength and background points. The
determination range of impurity elements is from 0.001% to 0.10%, and their recovery rates of standard
addition are 87%~109%, and the relative standard deviation (precision) is 0.8% to 6.9%. The direct
determination is equivalent to the matrix matching determination. The method can meet the determination
requirements of platinum, palladium, rhodium, ruthenium, gold, silver, copper, iron, nickel, aluminum,
lead, manganese, magnesium, tin and zinc impurities in iridium powder samples.
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1.1 XS5

ICP-AES( %€ [ Perkin Elmer 7 # Optima
5300DV B 5E 265 AXERIhR 1.2 kW, A
2815 L/min, %L #% 0.8 L/min, #< 0.2 L/min,
FEZRIE 1.5 mL/min, WO EEONERRE 07 15 mm;
S5 1 g%k FRAT BT TE] 5 5o

e U 1 P T AR A (SRR 22 R HPA-S): A1 5%
TR, B 320°C, TAEE S 13 MPa.

IR mARYI AR AL, R A Hral;
SEE6 FHARSEAOAD RIS Al . SIE60 KO IR K

SIS By F 0 R AR HE A £ 1 (1.000 mg/mL)¥)
R m gl 4 BRI 1), B0 SR AR g
FVRW o B A TR VR I 1) BRbR HE 2 2 T L(Std
1°~Std 5%), FICEIIKIE B4 0.10. 0.50. 1.00-
5.00. 10.00 pg/mL.

1.2 SERHE

SPATHRELFIAY 0.1 g(REHH 4 0.0001 g)itfEE
RS, 10 mL R, FREL0.7 g &R
HE TR RPNSCIEA, SRR E TR
i, T 300°CIEMRZED 6 ho A2 IR 5 BRI
F 50 mL Bebh R, BFLAMT FHEEE/MER, %
HAEZER, B 10mL FEH, H 1+9 HERHR
I, 85 . £ ICP-AES X 3% b4 5 2614 5
Bt AR 2 S

2 ZR5WR
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FREL 0.1 g HORp R b 3 4%, 13 - AT IR 73 300
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PR B — 25U 2R AT BB YU TR J
RAEOL, EREREIE . PREREL. RSP, T
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HOKT 0.9999 HLsE 45 R 5 I B ARFF R 2%, 3t
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HUAS[RIVR B AR AR IR, N — 52 B AR5 I
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A, R R AE-ICP-AES I E 4k T 15 MRt ER 25

TAEZAE T 10 mg/mL SREARVERIESNE 11
o LA 3 bR e ZE THI S TR R PR . a6
TR TR BRI S IR S S5 R B3 2.
2.4 J5ERTINAR B SRR

R B BRE R HEAT IR (AL (R0 5E o PR UK
el 4 47, B3 0.1 g, —ASH, H43 4
A B2 AR HERR, 12598 VA A B it
TIE, SRPITR 3. WR 3 ATLUEL, FER

JNFRESCRIE 87%~109%2 18], et & H & 24T
For I EE SR
25 HEELR

FEEES IR . 44 0 0 AR ERC ]
A BORE S OS2 BRI . SEATRREL 7 £, R 1.2
SIS TR RN E . NK 4T LLEH, K. T &
B RS ARE IR 22 (RSD, n=T) 735N 2.2%~6.9%-
0.9%~4.1%. 0.8%~4.2%.
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Tab.1 Interference of iridium matrix on impurities

G TN/ - - Wlﬂ%%/(;g/mL) — — 4" T RS
(ng/mL) 0.001r1;1g/mL 1.00 rrllg/mL 2.50 rrllg/mL 5.00 r1;1g/mL I0.00r-mg/mL REY% MW R
Pt299.797 1.00 1.02 0.98 1.00 1.01 1.03 3.1 7 P
Pt 265.945 1.00 1.02 0.92 0.85 0.72 0.58 -42 FEE i
Pd 340.458 1.00 0.98 0.96 0.97 0.95 0.95 5.5 T 2
Pd 324.270 1.00 0.99 1.07 1.21 1.40 1.65 65 FEE i
Rh 346.204 1.00 0.99 0.94 0.97 0.96 1.01 0.97 T 2
Rh 343.489 1.00 0.97 1.05 1.21 1.41 1.67 67 FEE i
Ru 240.272 1.00 0.99 0.96 0.95 0.92 0.88 -12 B &
Ru 279.535 1.00 0.99 0.92 0.89 0.81 0.71 -29 FEE i
Au 267.595 1.00 1.00 1.04 0.98 0.95 0.95 -4.9 T 2
Au 242,795 1.00 1.01 0.81 0.54 0.57 0.62 -38 FEE i
Ag 338.289 1.00 0.97 0.93 0.93 0.88 0.85 -15 B &
Ag 328.068 1.00 0.97 0.95 0.96 0.92 0.90 -10 B &
Al396.153 1.00 1.01 0.99 1.04 1.03 1.08 8.2 B &
Al308.215 1.00 0.99 1.01 1.06 1.12 1.22 22 FEE i
Cu 324.752 1.00 1.00 0.97 1.00 0.99 0.98 -1.9 T P
Cu 327.393 1.00 1.00 0.96 0.96 0.93 0.90 -10 B i
Fe 259.939 1.00 1.02 1.00 1.01 0.98 0.99 -0.89 T 2
Fe 239.562 1.00 1.02 1.01 1.02 1.01 1.04 3.7 7 2
Mg 280.271 1.00 1.03 1.00 1.04 1.03 1.07 6.5 B &
Mg 285.213 1.00 1.01 0.94 0.94 0.90 0.87 -13 B &
Mn 259.372 1.00 1.02 0.99 1.00 0.97 0.96 3.8 T P
Mn 260.568 1.00 1.01 0.98 0.99 0.96 0.95 5.3 T P
Ni 341.476 1.00 0.98 0.93 0.94 0.91 0.87 -13 B &
Ni 231.604 1.00 1.01 0.95 0.92 0.87 0.83 -17 FEE i
Pb 405.781 1.00 1.00 0.97 0.99 0.96 0.95 5.4 T P
Pb 217.000 1.00 1.03 12.84 29.47 52.73 83.83 8283  PH %
Sn 283.306 1.00 0.95 1.00 1.12 1.23 1.42 42 FEE i
Sn 189.927 1.00 0.97 0.98 0.97 0.95 0.91 -8.5 B &
Zn 213.857 1.00 1.05 0.98 0.96 0.91 0.90 -10 B &
Zn 206.200 1.00 1.03 1.12 1.30 1.53 1.85 85 FEE i
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Tab.2 Recommended wavelengths for impurity elements
. WK R/ ~ HEWKS Rt BR/ _ HE RS ot PR/
JLR JLER JLR
nm (pg/mL) nm (pg/mL) nm (pg/mL)
Pt 299.797 0.019 Ag 338.289 0.00095 Mn 259.372 0.00020
Pd 340.458 0.0019 Al 396.153 0.0056 Ni 341.476 0.0038
Rh 346.204 0.024 Cu 324.752 0.0015 Pb 405.781 0.0086
Ru 240.272 0.0041 Fe 259.939 0.0061 Sn 189.927 0.019
Au 267.595 0.0021 Mg 280.271 0.0020 Zn 213.857 0.0019

R 3 HnbREWER

Tab.3 Recoveries of standard addition

i ARG I W, EeR i KRR/, N, R, EeR i KRR, N, R, EeR
(ug/mL) (ng/mL) (ug/ml) /% (ug/ml) (ug/ml) (ng/mL) /% (ug/ml) (ug/ml) (ng/mL) /%
0.100  0.706 105 0.100  0.0799 94.1 0.100  0.0836 100
Pt 0.602  1.00 1.61 101 | Ag 00142 100 0985 100 |Mn -0.0168 1.00  0.890  90.7
10.0 109 103 10.0 105 105 100 922 924
0.100 0311  94.1 0.100  0.144  94.1 0.100  0.0939 939
Pd 0216  1.00 1.13 909 | Al 0.0502 1.00 0921 870 | Ni 0.00310 1.0 0898 89.8
100 947 925 100 920 915 100 894 894
0.100 0520 933 0.100  0.109 952 0.100  0.109 109
Rh 0426  1.00 137 947 | Cu 0.0138  1.00 1.03 101 | Pb 0.00140 1.00 1.04 104
100 934 892 100 9.64 963 100 981 982
0.100  0.0935 93.5 0.100 0456 91.8 0.100  0.400  99.2
Ru -0.003 100 0998 998 | Fe 0365 100 1281 91.6 | Sn 0301  1.00 128 979
13.7 122 88.1 100 961 924 100 954 924
0.100  0.197 108 0.100  0.0921 93.6 0.100  0.105 107
Au  0.0894  1.00 1.01 923 | Mg -0.00153 1.00 0911 913 | Zn -0.00229 1.00 .02 102
100 937 9238 100  9.10  91.0 9.98  9.03 905
R4 TEREE
Tab.4 Precision of the method
7tx  MEME/%  RSD/% || wxE WEE/% RSD/% || um  WEME/% RSD/% || six  WIEME/%  RSD/%
0.0074 3.4 0.00094 6.8 0.00096 3.0 0.0047 4.9
Pt 0.016 1.8 Pb 0.0090 1.3 Mn 0.0096 1.0 Fe 0.014 0.94
0.11 0.94 0.044 1.3 0.047 0.84 0.051 0.48
0.00085 6.9 0.0029 2.2 0.0040 5.5 0.00086 4.2
Ru 0.0085 0.99 Pd 0.011 1.5 Sn 0.011 3.8 Ni 0.0086 2.0
0.12 0.83 0.095 1.4 0.044 1.6 0.045 1.8
0.0015 4.5 0.0019 4.0 0.0050 3.1 0.00085 6.3
Al 0.0094 1.9 Au 0.010 1.1 Rh 0.012 1.5 Zn 0.0094 1.0
0.045 1.7 0.094 0.93 0.11 1.5 0.045 1.0
0.00096 5.9 0.0011 3.8 0.00081 2.9
Mg 0.0097 0.97 Cu 0.0094 1.7 Ag 0.0082 0.97 - - -
0.046 0.81 0.046 1.6 0.10 4.2
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Tab.5 Comparison of direct determination and matrix matching

results %

TR BEENE  JEAILEC | R BHENE  EARULAC
Pt 0.11 0.10 Pd 0.095 0.092
Rh 0.11 0.095 Au 0.094 0.093
Al 0.045 0.045 Fe 0.051 0.049
Sn 0.44 0.045 Ru 0.12 0.13
Cu 0.046 0.048 Ag 0.010 0.098
Mn 0.047 0.048 Mg 0.046 0.048
Ni 0.045 0.048 Pb 0.044 0.048
Zn 0.045 0.048 - - -
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