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Determination of Impurity Elements in Pure Platinum by Glow Discharge Mass Spectrometry
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Abstract: The content of impurity elements in pure platinum was determined by glow discharge mass
spectrometry (GDMS). The optimum working conditions were obtained, and the influence of different
sample preparation methods on the determination results was compared. The results showed that the
detection limit of most impurity elements by GDMS was as low as 10, and that the relative standard
deviation (RSD) of impurities with a content of 10 was less than 10%, which can meet the requirements
of high purity platinum determination. Compared with the measurement results of ICP-AES and ICP-MS,
the semi-quantitative results obtained by using the relative sensitivity factor (RSF) provided by the
instrument have a certain deviation from the former two, so it is necessary to use standard samples for RSF'
calibration. Similar detection results for pure platinum samples can be obtained by using metal sheet,
indium sheet adhesion or powder tableting. The powder compression method has a good application
prospect in the preparation of standard samples.

Key words: analytical chemistry; glow discharge mass spectrometry (GDMS); pure platinum; impurity
elements; sample preparation
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R 1 SRHEAFRPEFTRK GDMS JIE (n=7)

Tab.1 Determination of impurity elements in platinum sheet samples by GDMS (n=7)

WiE Fl% RIS RsD/ W& Wik Wi RSD/
E RN Mot % ok EEH 1ot %
Li 7 0.23 6.3 Fe 56 4.7 42
Be 9 0.01 72 | Co 59 0.02 6.6
B 11 0.005 9.8 Ni 60 3.9 4.8
F 19 <0.001 / Cu 63 0.12 7.0
Na 23 0.90 132 | Zn 66 0.008  23.8
Mg 24 0.10 43 Ga 69 0.10 7.0
Al 27 / / Ge 70 0.84 4.7
Si 28 31 33 As 75 0.003  22.6
31 1.3 35 Se 77 0.005 784
32 0.06 42.1 | Rb 85  <0.001 /
Cl 35 0.02 31.6 || Sr 88 0.08 2.6
K 39  <0.005 / Y 89 0.06 53
Ca 44 / / Zr 90 / /
Sc 45 0.14 129 | Nb 93 0.005 7.2
Ti 48 1.2 48 | Mo 95 0.02 12.3
\% 51 0.007 6.6 | Ru 101 0.004 10.0
Cr 52 5.8 4.1 Rh 103 0.02 6.6
Mn 55 0.51 4.7 Pd 105 0.08 6.1

WPE Ffi% s RSD/ W& Wik mEs  RSDI
T R R0 % | TE REH H10° %
Ag 109 0.005 558 | Ho 165 0.002 124
Cd 114 0.009 402 || Er 166 0.01 132
In 115 0.66 80 | Tm 169 0.002 7.4
Sn 119 0.15 74 | Yb 172 0.02 14.0
Sb 121 0.003 190 | Lu 175 0.005 9.1
I 127 0.08 129 | Hf 178 / /
Te 128 0.003 155 || Ta 181 / /
Cs 133 <0.001 / w184 0.01 8.9
Ba 138 0.04 6.1 Re 185 0.001 228
La 139 0.04 6.1 Os 188 0.001  31.6
Ce 140 0.08 7.1 Ir 191 0.03 10.2
Pr 141 0.01 9.3 Au 197 0.02 14.0
Nd 144 0.07 7.5 Hg 202 0.01 16.2
Sm 152 0.009 11.7 | TI 205 0.001  29.0
Eu 151 0.001  47.7 | Pb 208 0.05 239
Gd 158 0.004 19.1 | Bi 209 0.003  24.6
Tb 159 0.001 193 | Th 232 0.04 52
Dy 164  0.008 205 U 238 0.02 10.0
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Tab.2 Comparison of the results of ICP-AES and indium sheet adhesion-GDMS impurities determination (mass fraction) of platinum

powder samples /1076
JL#&E GDMS ICP-AES ERR"||JGZ GDMS ICP-AES ERR'|JiZ GDMS ICP-AES ERR'|Ji& GDMS ICP-AES ERR’
Li 9.1 4.7 94% Ti 3.4 46  26%| Zn 5.7 44  30%| Cd 63 3.2 97%
Be 10 42 138%| V34 49  31% Mo 3.6 38 5% | Te 2.8 39 -28%
B 26 2.0 30% Cr 6.8 5.8 17%| Nb 3.0 39  -23%| Ba 2.0 53 -62%
Na 92 12 23% Mn 4.3 45 4%| Zr 32 39 -18%| W 35 49  29%
Mg 5.6 6.3 -11%| Fe 7.9 93  -15% Ru 48 50 4% | Ir 16 14 14%
Al 72 5.6 29% Co 49 56  -13%| Rh 74 9.8  -24%| Au 58 35 66%
Si 74 61 21% Ni 48 4.1 17%| Pd 6.4 74  -14%| Pb 6.4 4.6 39%
K 21 45 -53% Cu 5.4 5.0 8%| Ag 3.7 53 -30% Bi 4.0 55 27%

*4: ERR=(GDMS - ICP-AES)/ICP-AES*100%.

2.4 R s

T BA B RN, 15 2R AR R R 2L
ARG, RS S TG, LT ] LLSE Ak g
VEVS Y. H 2l 4R RS IR F GDMS e
FIFotER. EREW, HEAHIR. WEHEES
SBB B EA Y. K 20 B R S R
ICP-MS 72, 55 GDMS & &5 Xt b ansk 3 il

M3 3 HdlE AT WL, #5) 703k GDMS L ICP-MS

R 3 RN ICP-MS 5JEF-GDMS Z4 Rl & 45 25t th

T 7 A6 HE PR BEAR, T Al i e B s
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Tab.3 Comparison of impurities determination of sponge platinum by ICP-MS and powder tableting-GDMS /10

Jt%E GDMS ICP-MS ERR'|JG% GDMS ICP-MS ERR’

JtE GDMS ICP-MS ERR’|7tZE GDMS ICP-MS ERR'

Li  0.004 0.005  -20%| Zr  0.003 0.01 -70%
Al 0.28 0.25 12%| Nb <0.0001 <0.01 /

Cr 0.1 031  -68% Mo  0.01 0.04 -75%
Mn  0.004 0.08 -95%| Ru  0.08 0.02  300%
Co 0.001 0.002  -50%| Rh 1.3 2.2 -41%
Ni 0.02 0.11 -82% Pd  0.07 0.13 -46%
Cu 1.1 0.65 69% Ag  0.13 0.15 -13%
Ga <0.001 <0.01 / Cd <0.01 0.009 /
Ge 0.004 <0.01 / In 0.04 0.12 -67%

Rb <0.0001 <0.01 / La <0.0001 <0.01 /

Ce <0.0001 <0.01 Tm <0.0001 <0.01
Pr <0.0001 <0.01 Yb <0.001 <0.01
Nd <0.0001 <0.01 Lu <0.0001 <0.01
Sm <0.0001 <0.01 Hf <0.0001 <0.01
Eu <0.0001 <0.01 W 0.003 <0.01
Gd <0.0001 <0.01 Ir 0.44 1.1 -60%
Tb <0.0001 <0.01 Hg <0.05 0.02 /
Dy <0.0001 <0.01 /

Ho <0.0001 <0.01 /

Er <0.0001 <0.01 /

~  ~  ~  ~  ~

~ O~~~ ~ ~ ~ ~ ~ ~

*4: ERR=(GDMS - ICP-MS)/ICP-MSx100%.
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