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Abstract A method is presented in this paper for four harmful elements of examining copper concentrate,
in order to determine Pb,Cd, As and Hg by ICP-MS with graphite digestion in order to make up for the
deficiency of standard detection method. The conditions of sample pretreatment and instrumental analysis
were determined. The standard sample and reference sample were used for 7 times of repeated experiments,
and the detection results of Pb,Cd and As were all within the standard value range of the standard sample,

while the detection results of Hg were basically consistent with the reference value. The variation
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coefficients of the 7 repeated tests results are in line with the relevant requirements of GB/T 27417—2017

“Conformity Assessment-Guidelines on Validation and Verification of Chemical Analytical Methods”. Five

copper concentrates with different physical phases were selected as the samples to be tested. The absolute

difference between the detection results of this method and the standard method meets the reproducibility

requirements of the standard method,indicating that this method is suitable for different kinds of copper

concentrates. The method is simple in operation and can be used to determine a variety of harmful elements

at the same time.
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Table 1 ICP-MS operating parameters
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Table 2 Effects of digestion time and temperature
on measured results

MELR/ (mg - kg™ D)

JBE bRHEE/ZEE MR/ C

30 min 60 min 90 min

100 275 279 263
Pb 27010 120 269 280 278
140 273 279 275
100 13.3 13.8 13.7
Cd 13.5£0.4 120 13.4 13.9 13.2
140 13.2 13.6 13.8
100 207 208 206
As 200410 120 195 197 192
140 180 180 181
100 8. 25 8. 43 8. 21
Hg 8.52" 120 8. 49 8.51 8.01
140 7.52 7.47 7.13
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Table 3 Selection of internal standard elements
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Table 4 Limits of quantitation for different

detection methods /(mg - kg™")

K 7 vk Ph Cd Hg As

B i TICP-MS 1.2 0. 45 0.017  0.24

SN/T 4243—2015M4 - 0.5 0.05 0.5
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GB/T 3884.9—2012L7 - - - 100
SN/T 4364201508 - - 0.1 -
GB/T 3884. 1120059 - - 1.0 -
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Table S Results of 7 times repeated detection of copper

concentrate standard sample and reference sample
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