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Determination of Platinum Group Elements in Lamprophyre Sample by
Nickel Sulfide Fire Assay-Inductively Coupled Plasma Mass Spectrometry

SHI Gui-yong SUN Xiao-ming" ZHANG Yan WEI Hui-xiao LIU Bang
Department of Earth Sciences Sun Yat-sen University Guangzhou 510275 China

Abstract Iron powder was mixed with assaying ingredient and the quantity of FeS was adjusted to 20% ~40%
in nickel sulfide button. The button was pulverized by water dipping and then dissolved by hydrochloric acid.
The solution was filtered and the precipitate was dissolved with aqua regia. Platinum group elements PGEs in
the solution were determined by inductively coupled plasma mass spectrometry ICP-MS with Cs as internal
standard. The modified method reduced the total procedure blank value and improved the detection limits of
PGEs remarkably. The method has been verified by determination of PGEs in National Standard Reference
Materials GBW 07288 GBW 07290 and has been applied to the determination of PGEs in lamprophyres of
Ailaoshan gold delt Yunnan province with satisfactory results. The detection limits of the method for PGEs are
0.001 ~0.01 ng/g with the precision of 7.49% ~16.6%RSD n =5 .
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0.1 ~xx ng/g 0 0s
1050 °C 1h
- 30 mL.  HCI
ICP - MS o
27 10 pL Cs
1 mL 100 C 1h
10 mL 1.1
ICP - MS Os Ir Ru Rh Pt Pd Os
ID - ICPMS ’
Table 1 Composition of lamprophyre
wy/% wy/%
_ ICPMS 'S‘i'()z 46.32 MgO 7.47
Ti0, 1.87 Ca0 9.60
AL 0, 14.62 Na, O 2.70
Fe, 05 5.91 K,0 2.11
FeO 6.76 H,0* 3.43
MnO 0.38 P, 05 0.60
1 @ 192
1.1
PE Elan 6000 2
PerkinElmer 1000 W 2.1
1. 14 [/min 15
L/min 1.2 L/min
100 ms 2
1.2 20% ~40%
19 ()
ORNL
Na,B,0,- 10H,0 100 C !
HCl HNO, lg
1.3
2.2
1
20 g 24 g 12 g 7
0.8 ¢ 1.0 ¢ 1.0 ¢ 0.5¢
1.4
20 ¢ 0.074 mm 200 24 ¢ Cu As Se
12 ¢ Na,CO, 0.8 g 1.0 g HCl Cu
1.0 ¢ 0.5¢ SnCl, Cu** Te

— 242 —

All rights reserved. http://www.ykcs.ac.cn



TDS
SCu®Ar  'Rh ®Cu®Ar '™Pd 2 2
2.4
SnCl, Na,TeO,- 2H,0 8
+
HCI 3 20 g
L, 3
HCl
Te 3
Table 3  Detection limits of the method
wy/ ng: g ! Ly
ng g_] 15
0.004 0.007 0.042 0.021
Ru 0.014  0.003 0.02
2 0 0.009 0.014 0.004 0.007
Table 2 The interference from isobaric ions and polyatomic Rh 0.003 0.006 0.014 0.005 0.006 0.001 0.02
ions of platinum group elements 0.007 0.005 0.003 0.004
0.051 0.147 0.025 0.085
Pd 0.061 0.01 0.2
@ 0.093 0.051 0.001 0.034
3 0.007 0.014 0.021 0.016
Ru  “Ru 12.72% 0s 0.011  0.001 0.02
Rh 3R 100% BCu®Ar 875160 86516011 0.010 0.006 0.008 0.007
W e e I e w0
0 705 26.4% 192py 0. 78% TUHE0 VDR 0'015 0'026 0'074 0.098
s t 0. . . . .
%205 41.0% o eypIsg TeRfIe) 761,19 Pt 0.04  0.005 0.2
I 0.020 0.054 0.018 0.016
Ir 91 62.7% TTH{'0
Pl 195Pl 338% 179Hf160 178H[1601H
®
3
2.3 46
Ru
Ar
60Ni40AI' 61Ni40Ar 62Ni4OAI' 64Ni40Ar 25
IOORu IOIRU 102Ru 104Ru
*Ru Ru GBW 07288
ID - ICPMS Os 2 0s 4
2Py 0.78% 5
% py 2Py GBW 07290
A 192 =A "0s +4 Pt 4 RSD
A 0s =4 192 -A Pt 7.49% ~16.6%
A Pt =4 Pt /A Pt xA Pt
A 192Pt /A 195P,[ 192Pt 195];,t 5
0.78% /33.8% =0.0231 4 5
A 0s =4 192 -0.0231 xA Pt
192()S

-0.0231 x Pt
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Table 4  Analytical results of PGEs in standard samples

and precision tests of the method

wg/ ng g~

GBW 07288

\ GBW 07290 !

wy/ ng g~

@®

RSD/ %

Ru
Rh
Pd
Os
Ir
Pt

0.02 0.028 14.8 £2.714.4211.3411.6712.4810.47 12.08 12.38
0.017 0.018 1.3+0.3 1.42 1.30 1.40 1.46 1.22 1.36 7.49
0.26 0.23 4.6+0.6 4.91 3.77 3.73 3.89 3.13 3.89 16.6
0.05 0.087 9.6+2.0 8.12 7.12 7.78 8.14 9.43 8.12 10.34
0.04 0.08 4.3+0.55.855.495.90 6.16 4.72 5.62 9.96
0.26 0.33 6.4+0.9 7.25 7.17 7.12 7.44 6.02 7.00 8.01

)

5
Table 5  Analytical results of PGEs in practical
lamprophyre sample

wy/ ng g_]

RSD/%

Ru 0.25 0.23 0.20 0.20 0.20 0.22

10. 45

Rh 0.20 0.19 0.18 0.20 0.18 0.19 5.26
Pd 0.94 115 133 1.29 102 1.15 14.6
Os 0.26  0.27 0.26 0.25 029 0.27 5.9
Ir 0.21 0.19 0.20 0.21 0.19 0.20 5.0
Pt .10 1.18 105 1.60 116 1.22 18
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