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Fig. 1 Effect of laser energy on signal intensity
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Fig. 3 Effect of spot size on signal intensity
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Fig. 7 Effect of He gas flow rate on signal intensity
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Table 2 Calculation results of relative sensitivity factor
(RSF) of impurity elements with pure copper

certified reference material

JLZE Element Fe Zn As Sn Sh Pb Bi

RSF 1.21 0.93 0.23 3.62 2.13 1.74 2.36
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Table 3 Detection limit of each element

JG#E Element 2 1{H 1/CPS kR DL/ (png/)
Fe 6743, 6741, 6745, 6744, 6743, 6741, 6742, 6750, 6746, 6749, 6747 0.064
Zn 310, 320, 320, 320, 320, 320, 320, 320, 320, 320, 320 0.31
As 10, 10, 20, 20, 20, 20, 20, 20, 20, 20, 20 0.079
Sn 320, 320, 320, 320, 320, 320, 320, 320, 320, 330, 320 0.24
Sh 40, 40, 40, 40, 40, 40, 40, 40, 40, 40, 50 0.10
Pb 10, 10, 10, 10, 10, 10, 10, 10, 10, 10, 20 0.11
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Table 4 Determination results of trace impurity elements in pure copper sample

JLER I 5E {8 - {E AH T A 1 Al 22
Element Found w/(pg/g) Average w/(pg/g) RSD/ %

Fe 13.69, 16.54, 16.79, 19.45, 15.71, 18.64 13.9 13

Zn 32.04, 31.84, 28.82, 30.46, 27.19, 31.94 32.8 6.6

As 0.08, 0.08, 0.12, 0.10, 0.11, 0.13 0.45 20

Sn 20.67, 14.45, 18.66, 19.59, 23.65, 20.97 5.4 16

Sb 1.05, 0.67, 0.59, 0.93, 0.90, 0.76 0.38 22

Pb 1.00, 0.66, 1.07, 1.01, 0.64, 0.61 0.48 26

Bi 1.25, 1.39, 1.47, 1.19, 1.34, 1.57 0.58 11
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Table 5 Comparison for the determination results of
trace impurity elements in pure copper

sample by two methods ng/g

77 Method 6Fe 68Zn T75As 118Sn  121Sh  208Ph 209
ST vk 13.9 32.8 0.45 5.4 0.38  0.48  0.58

GB/T 5121.28—2010 13.9 33.1 <<0.5 5.0 <0.5 <<0.5  0.56
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Table 6 Mean value consistency test results

il Fe Zn Sn Bi
t 0.12 0.36 1.95 1.62
10.05.9 2.26 2.26 2.26 2.26
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Determination of iron, zinc., arsenic, tin, antimony, lead and
bismuth in pure copper by laser ablation inductively
coupled plasma mass spectrometry

CHEN Xiao-feng, HU Fang-fei,ZHANG Xu,ZANG Mu-wen, TONG Jian"
(Guobiao (Beijing) Testing & Certification Co., Ltd., Beijing 100088, China)

Abstract: Seven trace elements in pure copper, including Fe, Zn, As, Sn, Sb, Pb, Bi, were determined by
laser ablation solid injection combined with inductively coupled plasma mass spectrometry (ICP-MS). The
laser ablation parameters were optimized and the following experimental conditions were adopted: the laser
energy was 100% . the spot size was 200 um, the scan rate was 50 um/s, and the carrier gas flow rate was
0. 4L/min. The certified reference material of pure copper was determined under the optimum experimental
conditions. The relative sensitivity factors (RSF) of tested elements were obtained based on the certified
values of certified reference material. The detection limits of elements were 0. 0065-0. 31 ug/g. The trace
impurities in pure copper sample were determined according to the experimental method, and the relative
standard deviations (RSD, n=6) of results were between 6. 6% and 26%. The contents of impurity ele-
ments in pure copper actual sample were quantitatively analyzed respectively according to ICP-MS in GB/T
5121. 28-2010 of national standard method and the proposed method. Meanwhile, the consistency test of
determination results by the above two methods was conducted. For these four elements including Fe, Zn,
Sn and Bi, the results showed that ¢ was less than ¢, 5., » which indicated good consistency for the two
methods with comparability. Since the contents of other elements were lower than the detection limit of
GB/T 5121. 28-2010 of national standard method. the consistency test of average value was not performed.

Key words: laser ablation; inductively coupled plasma mass spectrometry; pure copper; relative sensitivity factor
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