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Determination of Au, Pt and Pd in Geological Samples by Inductively Coupled Plasma Mass
Spectrometry with Tin Fire Assay
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(Key Lab of Ministry of Land and Resources Analysis and Exploration of Precious Metals,
Henan Rock Mineral Testing Centers, Zhenzhou 450012, China)

Abstract: The difficulties of tin melting and the button recovery instability were solved by using the
trapping agent of tin, adjusting the assay ingredient and increasing the molten ore temperature to 1100°C.
Meanwhile, the slag fluidity and the overflow of the sample were improved by adding the flux and
covering agent. Tin button with precious metal was dissolved and filtered, then the residue was dissolved
with aqua regia and diluted with water. Au, Pt and Pd were determined by ICP-MS. The analysis results
were consisted with standard values of the national standard reference materials, and the RSD value was
5%~14%. Au, Pt and Pd in geological samples were determined with tin fire assay method and lead fire
assay method respectively, and their results are consistent. This method is suitable for the determination of

Au, Pt and Pd in geological samples.

Key words: analytical chemistry; tin fire assay; geological samples; inductively coupled plasma mass
spectrometry (ICP-MS); determination of Au, Pt and Pd
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Table 1 Working parameters of the instrument

TAESH At TAESH A
PN Pk 1250 W | AN TIEIE 3
STIPEIES 20W RFEIRFE 150
WAME  1.20 L/min HUHE 0.7 mm
T ) 50.00 s FAFHE 1.1 mm
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ESEfiaEe B 15 BRI (] 10 ms/ 5,
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FrR#E RTIHREE 205 9: 0.105 0.30. 0.50 1.0,
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Fig.1 The relationship between the temperature and vapor

pressure of SnO, Sn and SnO,
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Table 2 Composition of the fluxes
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Table 3 Melting temperatures
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Table 4 Blank value of Au, Pt and Pd in various reagents

wp/ (ng/g)
Au Pt Pd
JOPEMIN 012 010 0.17
RERZERK 03 0.08  0.10

EwilEp P

Sn( LMk #l) ]

bR 3.1 0.63 0.8

KEEEm 068 011  0.19

FRI 0.15 045 0.14

SiO,(Talk 4t i /

i EZ 0.10 0.05 0.06
HCI(43Hr4k) bRk T <0.05 <0.05 <0.05
Na,CO5( Lkt FBM <0.05 <0.05 <0.05
i E &) PR <0.05 <0.05 <0.05
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Table 5 Results of different methods to determine
Au, Pt and Pd

Wau /(ng/g) wp /(ng/g) wpq /(ng/g)

G A R T T T
e e e & ke e

022037 200 205 278 283 253 261
122038 650 630 16.1 149 102 101
122039 4.5 3.5 4.3 4.1 52 5.0
105040 11.3 10.0 5.6 6.5 4.1 4.7

105041 35 2.0 2.6 2.0 3.0 35
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MIINAEF= ) Tk gig Ry, 20 12 ks SR, A7
AR 2N Pt0.15. PA0.2. Au 0.2 ng/g.
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Table 6 Accuracy and precision of the method (n=12)

FrEP I we/(ng/
SR+ S (“% g)E RE/%  RSDI%
s FRUE(E DR
Au 1.1 1.4 28 14
GBW07290
s Pt 6.4 5.9 8 7
(WA
Pd 4.6 5.1 11 4.6
GBWO07291  Au 43 3.7 14 8
(¥ MRS Pt 58 55 6 6
) Pd 60 65 9 9
GBWO07293  Au 45 48 7 11
(CEEisen Pt 440 423 4 5
£) Pd 568 540 5 13
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