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Table 1  Test results of silver addition

MELER/ (mg - kg™")

BAMALL g
Ir Ru Rh Os
0.01 30.21 240.21 125.65 72.14
0.02 35.12 245.12 130.24 75.46
0.05 35.74 246. 85 133.71 78.96
1.00 35.80 246.62 133.82 78.81
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Table 2 Test results of sample-melting temperature

JEAE0.5 ¢ Na,0,.0.5 g NaCl, 7€ 900 CKifh 2 h
S S Bl AT P R R T i o 4, A 45 SR VA o
%4 Na,0, #1 NaCl IRANE L LER
Table 4 Test results of Na,0, and NaCl addition

K REI 1/ W45 5 (mg - kg ™) Nay O, Jil - NaCl i W45 (mg - kg ™)
C Ir Ru Rh Os Adi/g Al/g Ru Rh 0Os Ir
800 35.12 246.17 133.04 78.93 0.5 0.5 29.51 242.39  129.14  73.52
814 35.73 246.99 133.49 79.24 1.5 1.5 35.60 248.76  133.21  78.75
850 35.55 246.04 133.06 79.00 2.0 2.0 35.52  247.63  133.02  78.91
900 35.01 245.52 132.35 78.22 30 20
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Table 3 Test results of cupellation temperature

TR/ MEZER/ (mg - kg™")

C Ir Ru Rh Os
800
850
900 35.76 247.05 133.60 79.28
950 35.05 245.12 132.21 79.01

1 000 33.98 244. 64 131.67 77.81

2.4 SEAMESHHMNE

SCRGE LT HORHE A i S A AR A S A B
ABEXHIRE 25 2R (1 52, 25 2R DL 3% 4 (Na, O, Hil NaCl
B REEN 0.5 g) o HMAR L Z 0, HORHE
e, (HER S R, 2 B ML (S R
FRAR, BL IR AR i DI, Rl 5 4, 3K
SRR AN SE A2, M 25 R il i3k 4 mI g, 52
KA 3.0 g Na,0,.3.0 g NaCl 5 itoRHE G0, {04
HEKGIMAL.S g Nay0,.1.5 g NaCl il RRE 15,

ICP - OES A HiUA A 45 19 RE D)3 5546 U
B R A AR U A I A R AR R
Wi, AR R AR R AE TAE SR S
RS UHEREIESH

Table 5 Optimal working parameters for instrument

5 28 KfE
1 RF M %/W 1300
2 FS P/ (L min~h) 0.6
3 LB TIRWi AR/ (L - min ") 15
4 W< E/ (L min~") 0.2
5 FEREHBEE/ (mL + min~!) 1
7 gkt a]/ s 15

TEAES A TAE R T S o R 2 TS
DRGSR BE XS L TIE PR, LA B T4/ LR B
B SR . AR, LR R i
k7 Ru 240. 272 nm Rh 343. 489 nm . Os 225. 585 nm,
Ir 224.268 nm.Y 371.030 nm,
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Table 6 Determination results of precision and spike recovery

B T4y fti/ Ik, WEAR ERECE,
b WA/ (mg - kg ™) RSD/% "
(mg - kg™") (mg-kg™') (mg-kg™") %
102 135.66 98.36
Ru 35.92 35.47 34.95 35.94 35.61 35.84 35.91 35.66 1.01
501 545. 66 101.80
108 352.13 97.22
Rh 248.04 247.61 246.14 246.57 247.18 247.81 246.57 247.13 0.29
499 754.13 101.60
104 243.61 105.77
Os 134.59 133.65 132.54 133.78 133.81 133.25 133.64 133.61 0.46
512 634.61 97.85
110 185.20 96. 36
Ir 79.97 78.65 78.92 79.25 79.14 78.64 79.82 79.20 0.67

513 580.20 97. 66
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Determination of ruthenium, rhodium, osmium, and iridium in selenium and
tellurium-containing materials by lead fire assay enrichment — ICP — OES

Deng Yuning', Zhu Zanfang’, Ye Wenwen’, Tan Xiuzhen', Wei Shenglin'
(1. Vital Materials Co., Limited, National Engineering and Technology Research Center of Scattered Metal;
2. Guangdong Vital Rare and Precious Metal Materials Co., Ltd. )

Abstract: Ruthenium, rhodium, osmium, and iridium have excellent physical and chemical properties, and thus
become indispensable key materials in the high-tech and industrial sectors. In this experiment, the determination of
ruthenium, rhodium, osmium, and iridium elements in selenium and tellurium-containing materials was carried out
using lead fire assay enrichment — ICP — OES, that is, dissolving the material in concentrated sulfuric acid to remove
selenium and tellurium, adding a certain amount of silver, obtaining silver alloy grains through lead fire assay enrich-
ment, dissolving the silver alloy grains with nitric acid for silver separation, melting the residue after filtration with
sodium hydroxide and sodium chloride at high temperature, then dissolving it with concentrated hydrochloric acid, and
determining it with ICP — OES. The experiment optimized the amount of silver added, melting temperature, cupellation
temperature, the amount of sodium hydroxide and sodium chloride added, and instrument parameters to determine the
optimal experimental conditions. The relative standard deviations for the determination of ruthenium, rhodium, osmium,
and iridium in selenium and tellurium-containing materials using this method were 0.29 % - 1.01 %, the spike
recovery rates were 96. 36 % — 105.77 %, and the precision and accuracy met the requirements of analysis and
testing.

Keywords: lead fire assay; ICP — OES; selenium and tellurium-containing materials; ruthenium; rhodium; osmium;

iridium



