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Table 1 Optimum working parameters of ICP-MS
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Fig. 1 Effect of the mass concentration of tartaric acid on PGEs signal intensities
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Fig. 2 Effect of nebulizer gas flow rate on PGEs signal intensities
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Table 2 Effect of Cu concentration for Rh by ICP-MS
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Table 3 Comparison of the recovery for PGEs with correction of different internal standard element

GRS To N FR A IE N FR# IE With internal standard correction
Isotope Without internal standard correction 15 175y 185 Re 115 185 Re
192Ru 86 97 96 93 97

13 Rh 90 101 98 90 102

106 pd 81 98 95 91 101
1920s 84 87 96 95 96

193 Ty 86 88 97 103 97

195 Pt 79 84 100 96 102
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HEATI5E L 430 A 45 0 38 11 0 42 v B SRy A A e, DAL
Xt R 14 6 2 0 O AR AR AR e 4R &5 T R
Y i 2R O AR DG R B AE 0. 999 DL b, MR I [ B aloRe

5SS 4 (TUPAC) 77 19 7 v, # R 1.3
LI ORE S R A L TR 1Y TR A
X B AORE B 2 IR W N 5% F K-50mg/L
WA R B0 RE 11 WIS bR I 22, DL 3 5 1fE
2R R, % 4 R YRR FAE 50mg/L
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Table 4 Effect of the existing of tartaric acid on method detection limits of PGEs

ng/g

[Al i 2 Isotope 5% F K 5% aqua regia

5% FK-50mg/L AR 5% aqua regia-50 mg/L tartaric acid

102Ru 0.24
105 Rh 0.20
106 pd 0.15
2 (0)s 0.17
193]y 0.15
195 Pt 0.12

0.042

0.062

0.037
0.18
0.15
0.10
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AL HE A7 7 A Il A it 36, 45 SR 3¢ BH in A [l i % 7
93% ~105% Z [a], Bk L3 5.

x5 PURHEHKTETVHHARTENNESR

Table S Analytical results of PGEs in vanadium-titanium magnetite raw ore

1# k5 1% Sample

2¥ FEdh 2% Sample

TR

W7 {8 A o o Jinkr W2 Il W7 {8 AE XS b o g W5 B Il
Element  goynd/ {2 RSD Added/  Toal found/ Recovery/ Found/ ff 2% RSD Added/  Toal found/ Recovery/
(ng/g) (n=6)/% (ng/g) (ng/g) % (ng/g) (n=6)/% (ng/g) (ng/g) %
Ru 2.75 9.3 2.00 4.64 96 3.03 10 2.00 4.98 98
Rh 0.83 7.1 1.00 1.86 103 1.73 6.2 1.00 2.82 105
Pd 9.35 6.7 10.00 19.08 97 10.14 4.9 10.00 20.16 100
Os 2.01 12 2.00 3.88 93 1.27 8.6 1.00 2.19 93
Ir 1.41 8.5 1.00 2.39 98 1.02 5.1 1.00 1.97 95
Pt 11.77 4.5 10.00 22.13 103 15.86 7.4 10.00 25.79 99
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Determination of platinum group elements in vanadium-titanium
magnetite raw ore by inductively coupled plasma mass
spectrometry with antimony fire assay

SHAO Kun,FAN Jian-xiong, YANG Chang-yan

(Institute of Multipurpose Utilization of Mineral Resources, CAGS, Chengdu 610041, China)

Abstract: Considering the Os loss in nickel-sulfur assaying as well as the Ru and Os loss in lead assaying,
Sb, O; was selected as the trapping agent. The antimony button was treated by cupellation and the com-
bined granules were dissolved with 50% aqua regia (V/V). The tartaric acid (50 mg/L) was added to in-
hibit the hydrolysis of antimony. The analysis method of platinum group elements in vanadium-titanium
magnetite raw ore by inductively coupled plasma mass spectrometry (ICP-MS) with antimony fire assay
was established. Through the tests of reducing power of sample, the components for assaying were deter-
mined as below: 8g of Na,CO,, 6g of K,CO;, 6g of Sb,O;, 6g of Na,B,0O; « 10H,0, 4g of glass pow-
der, and 0. 8g of flour. The effect of tartaric acid content and atomizer flow rate on the signal intensity of
platinum group elements was investigated. Finally, 5% aqua regia-50 mg/L tartaric acid with atomizing
flow rate of 0. 7L/min was selected as the determination medium. The selection of isotopes and the elimi-
nation of interference were discussed. '"Ru, '"Rh, '""Pd, "?Os, '"Ir and """Pt were selected as the iso-
topes for determination. The diameter of antimony bead at late stage of cupellation was controlled at about
1. 5mm. '""In was used as internal standard for the correction of ' Ru, '"Rh and '""Pd, and '® Re was used
as internal standard for the correction of "*Os, "Ir and """ Pt. The matrix effect and signal drift could be
effectively solved. The correlation coefficients of calibration curves for each element were higher than
0. 999. The detection limit was in range of 0. 037-0. 18 ng/g. The platinum group elements in vanadium-ti-
tanium magnetite raw ore were determined according to the experimental method. The standard deviations
(RSD, n=6) of measured results were between 4. 5% and 12%. The spiked recoveries were between 93 %
and 105%.

Key words:antimony fire assay; inductively coupled plasma mass spectrometry (ICP-MS); vanadium-tita-

nium magnetite; platinum group elements; tartaric acid





