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Abstract Graphite rock belongs to the black rock series, and has a close contact of mineralization with a
variety of metals (including precious metals) . According to conventional analysis methods, sulfur, nickel
assay solvent formula can not have better enrichment of precious metal elements and interfere the
determination of precious metal elements. In this paper, according to the composition characteristics of
graphite in the rock samples, the conventional sulfur nickel formula for determination of platinum group
elements was improved, increased potassium nitrate and magnesium oxide, and the osmium diluent was not

need. Through the experiment,the appropriate proportion of ingredients was selected, nickel buckles were
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crushed after melting, the hydrochloric acid was added to decompose, telluriumprecipitant agent was
enriched. The filtered precipitate was dissolved in aqua regia. The platinum group elements in graphite
rock samples were determined by ICP-MS with Lu as internal standard. The result shows that recovery is

between 85% and 105% , which can meet the requirements for measurement of platinum group elements in

graphite rock.
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Table 1 Working conditions of instruments

RF 3j BHIWE/ BPKNE/ ZHIWE/  REeEHE B b 5s 15 88 B i/ Hihk

= /W (Lemin™") (L+emin™?) (L+min"!) FL&F/mm L2 /mm HR |&] /ms (r* min~1) ¥/

1175 15 1.2 0.8 1.1 0.9 ik v 30 24 20
1.2 ZEEH B LET BB VBB

Bt o ik SO A R R AR R M TR, R AR AR
FAEMBRM MG, & R E LW, 15 3 K E &R
77 ¥ 10 g BESL T, BIRD 30 g B AKBRER A 25 g ok
FLERM 2.0 g M 2 g BREEKY 1.5 g T A 2 g A K
¥ 6 g AHMRHT 6 g AILBEEHL.

1.3 XBRHPR

FRBURAE 10.0 g 5K & FRHE ST A KE £ 3
W, P B EER . ETF 1150 CHRERY
HikERL 1.5 h BT I S A BRI,
A 60 mL HCl B 2B EHAHE MW ML, MA
0.5 mL FFERGNILTTIEFI M 1 mL SnCl, %W 7E H
M b AR 30 min, A 0.45 pm @9 38 53 uE, W
2 mol/L HCIFI/KBETLIE R . HRJ5 ¥ UL 0 1 o8 I
—FHARMNBRZ EEABHERSPMEK 1~
2 mLfE 100 CHERME B2 L, BHEBA
25 mLiv@ &, EAES . H ICP-MS 30l & 4.
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HORSE T = 4 4835 R A Hh B 0 DX B AR A R A 43
HTE 650 CHIBESBRA WA, RHMKE S
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Table 2 Test results comparison of sample burn and non-burn

RS Pt/(ng+ g™ 1) Pd/(ng+ g™1)
PSP E[Fope PSP [P
2016DG—1 25.3 30. 5 60. 3 82.1
2016DG-2 10. 2 15. 6 15.2 20. 5
2016DG-2 50. 6 62.3 162 201
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Table 3 Effect of different potassium nitrate additions

on the analysis results of platinum group elements
/(ng-g™")

B KNO; A fit -
TE P P T 5 e e R e
Ru 1.82 2.1z 2.32 241  2.42  2.50
Rh 3.01  3.31  3.96 4.18 410  4.30
Pd 45.2  48.6  54.6  58.6  57.20  60.00
Ir 3.53  3.96 4.2 452  4.32  4.70
Pt 42.1  49.0  53.1  56.2  54.30 58.00

Os 1.56 1.98 2.12 2.42 2.32 2.40
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Table 4 Effect of mulching magnesium oxide on

determination results of platinum group elements

/(ng+g™)

At Pt Pd Os Ru Ir Rh
BEEis 19.2 49.4 2.26 1.47 0.36 1.52
AE LG 16.3 38.7 1.89 1.02 0.21 1.24

2.5 FHiEWHR
XFER AW E A BER B AR TERE B
MBS QT T 10 WAL, B2 HER
ERHR, R ILEK S,
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Table 5 Method detection limits /(ng -+ g~ ')

TLH SR EE FHE TEREHR

0.28 0.27 0.31 0.27 0.27
Ru 0.28 0.17
0.27 0.28 0.29 0.27 0.30

0.05 0.05 0.04 0.05 0.05
Rh 0. 05 0. 04
0.05 0.05 0.05 0.06 0.05

0.19 0.2 0.22 0.19 o0.21
Pd 0.2 0.11
0.2 0.21 0.22 0.22 0.2

0.02 0.01 0.02 0.01 0.01
Os 0.019 0.03
0.02 0.02 0.02 0.02 0.02

0.09 0.15 0.11 0.09 0.09
Ir 0.11 0.23
0.14 0.11 0.12 0.09 0.15

0.20 0.20 0.24 0.19 0.20
Pt 0.21 0.17
0.22 0.24 0.21 0.21 o0.21
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5 20 BRIEAT SE B, 40 T 0 A SE T P U R DU
RILF 6, & 6 AT LUE 45 J0 R B AR ] i % 24 45
F 6 FFEmMERE YRR BIE
Table 6 Experimental data on the

recovery rate of the method

HEFE/ WE  mbs ARERNE EK

o ng fii/ng #t/ng {8 /ng R®/%
Pt 6.440.9 6.52 5.0 10.7 93.9
Pd 4.6+0.6 4.47 5.0 10.0 104
0S 9.6+2.0 8.79 5.0 13.5 94. 2
Ru  14.84+2.7 15.9 10.0 25.4 95.0
Rh 1.340.3 .20 1.0 2.07 87.0
Ir 4.3%+0.5 4.13 2.0 5. 89 88.0
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Table 7 Methods precision and accuracy experimental data

/(ng+g™)
W H Ru Rh Pt Pd Os Ir
B1 15.5 1.32 6.81 4.79 9.51 4.54
B-2 15.6 1.31 6.41 4.83 9.75 4.45
B3 15.0 1.28 6.44 4.68 9.54 4.20
B-4 14.8 1.24 6.52 4.57 9.48 4.24
B5 14.7 1.23 6.60 4.46 9.60 4.07
B-6 14.5 1.21 6.29 4.45 9.15 4.10
B-7 14.8 1.30 6.73 4.39 9.78 4.15
B8 14.9 1.31 6.67 4.71 9.78 4.24
B9 14.6 1.25 6.44 4.45 9.66 4.18
B-10 15.5 1.32 6.81 4.61 9.87 4.42
B-11 14.7 1.24 6.54 4.56 9.36 4.24
SEHE 15.0 1.27 6.57 4.59 9.59 4.26
EiieA N 14.8 1.30 6.40 4.60 9.60 4.30
RE/% 1.25 2.31 2.26 0.22 0.10 0.93
RSD/ % 0.62 1.2 1.3 0.11 0.01 0.47
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