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Table 2 Instrumental working parameters
TG 2R 1Y 7 K ZERIR W 3 3
Z};‘y& éﬂ[{ﬁ Z}éﬂ[ é&fﬁ %%m%‘fﬁﬁﬁ(ﬁmtﬂﬁﬁ’ ﬂ%jjb%% o %\E{‘ EP%
Parameter Value Parameter Value TLEW T EKR R 0.09~1.1 Hg/L 2 g,
NEYA i 3] 5 —1 ¢ > s
& S/ (L/min) 15 EHREE/V 8 . .
HE A 1 ¥ =% = PSS 2L
SRR/ (L/min) L2 | SRR R e MRS58 5 1 X e R R B 1 8 A ROC R
FESHR/(L/min) 0.9 43 HE% /amu 0.7 PEAT TN L IF A 45 78 3R B9 AR HE 7 IE AT AR [l
LSS 1100 B R 4T K Bt PR, G5 RE 4,
F3 FAEMNGEFRE KEEE. BXREMEHR
Table 3 The linear equation, linear range, correlation coefficient and detection limit
JLHE EAd LM LIPEX 4 i Hy BR
Element Linear equation Linear range/(pg/L) Correlation coefficient Detection limit/(pg/L)
Pb y=17 997x+205 440 2.1~80.0 0.999 2 0. 69
Cu y=09 603x+75 461 0.99~40.0 0.999 1 0.33
Ni y=4 216x+3 157 0.51~4.00 0.999 9 0.17
Sb y=10 308x+153 387 0.69~80.0 0.999 5 0.23
Sn y=10 194x+434 972 3.3~200 0.999 5 1.1
As y=2568x+5 218 0.36~10.0 0.999 8 0.12
Pd y=14 168x+11 515 0.27~10.0 0.999 4 0.09
Bi y=18 477x+44 695 0.54~10.0 0.999 9 0.18
F4 HERLWER
Table 4 Result of recovery test
JLH W 7 AE X b HE Al 25 RSD Jinbr i 72 B B % Recovery/
Element Found w/ % (n=6)/% Added w/ % Total found w/% %
Pb 0. 359 1.9 0.313 0. 666 98
Cu 0. 000 49 1.1 . 000 50 0. 000 98 98
Ni 0. 000 04 4.9 . 000 05 0. 000 09 100
Sb 0.000 93 0.4 . 000 50 0.001 46 106
Sn 0.002 67 2.2 . 002 50 0. 005 25 103
As 0. 000 13 1.1 . 000 25 0. 000 37 96
Pd 0. 000 05 3.0 . 000 05 0. 000 10 100
Bi 0.000 15 2.1 . 000 25 0. 000 40 100
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Table 5 Analysis results of impurities in high purity metal silver

TR 5 L RSD TE € fe RSD
Element Found w/ % (n=6)/% Element Found w/% (n=6)/%

Pb 0. 358 2.1 Sn 0.002 67 1.7

Cu 0. 000 49 1.3 As 0.000 13 2.8

Ni 0. 000 04 5.0 Pd 0. 000 05 2.9

Sh 0. 000 93 0. 84 Bi 0. 000 15 1.6
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Comprehensive recovery of associated silver from some

Determination of trace impurity elements in high purity metal silver
by inductively coupled plasma mass spectrometry

TIAN Kan,SUN Zi-jie* ,ZHOU Yu-min, FENG Yue-peng

(Institute for Environmental Reference Materials of Ministry of Environmental Protection, State Environmental Protection

Key Laboratory of Environmental Pollutant Metrology and Reference Materials, Beijing 100029, China)

Abstract: During the purity analysis of high purity metals, the matrix separation method is usually adopted
to eliminate the influence of matrix effect for determination of trace impurity elements. However, the pre-
treatment process is complex and the sample is easily polluted. After the sample was dissolved with nitric
acid (1-+1), the types of impurities in high purity silver were semi-quantitatively determined by inductive-
ly coupled plasma mass spectrometry (ICP-MS). Then, the mass spectrometry interference was overcome
by selecting proper isotopes, and the calibration curves were prepared by standard addition method. Con-
sequently, the influence of matrix effect of silver in determination of trace impurity elements could be elim-
inated without matrix separation, realizing the direct quantitative determination of eight trace metallic im-
purities (including lead, arsenic, copper, nickel, antimony, tin, palladium and bismuth) in high purity
metal silver by ICP-MS. Moreover, after the determination of eight trace impurity elements in high purity
metal silver by ICP-MS, the purity of silver could be calculated by subtraction method according to nation-
al standard method GB/T 21198. 5—2007. The detection limit of method was 0. 09-1. 1 pg/L. The pro-
posed method was applied to the analysis of high purity metal silver actual samples. The recoveries of
standard addition were between 96% and 106%. The relative standard deviations (RSD, n=6) were not
more than 5. 0%.

Key words: inductively coupled plasma mass spectrometry (ICP-MS); high purity metal; silver; impurity

analysis; standard addition method



