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Abstract To provide reliable data support for quality inspection of fluorite concentrate and environmental
supervision, [CP-MS with the matrix-matching method was applied for the determination of trace harmful
elements,such as copper, zinc, arsenic, cadmium, and lead. Analytical pure calcium carbonate was firstly
dissolved by nitric acid,and the deviation of calcium content measured by ICP-MS to theoretical value was
about 6%. The calcium solution was diluted for various ratios to prepare multi-element standard solutions
with matrix concentrations of 1 000,2 000 and 5 000 mg/L. Based on the traditional four acid digestion
method, fluorite concentration was digested completely by changing the addition sequence and dosage of
acids,and control level of temperature. Digestion with the addition of standard solution, process blank,and
blank with the additional standard solution were also set. After the moderate dilution,ion concentration in
the digestion solution of fluorite concentration was closet to the optimal one of complex matrix standard
solution. In the testing of complex matrix standard solutions and sample digestion solution, collision
reaction cell technology within the He mode was used, and "*Ge,'” In, and ""Lu were selected as the
internal elements. The results showed that the linearity of standard curves for each element was greater
than 0. 999 5,and internal standard recoveries of each sample fluctuates was 80. 0% —110% ,indicating that
the mass and non mass spectrometry interferences were eliminated well by the matrix matching and
correction of internal standard during the measurement of complex solution. Excessive elemental
precipitation or volatilization loss did not happen in digestion experiments, and the recoveries of harmful
elements in samples with the addition of standard solution were 90.0%—120% . Testing error of the
content of each element in quality control sample was within 15%. The detection limits for copper, zinc,
arsenic,cadmium,and lead were 4. 81,8.65,17.91,0.49 and 2. 84 pg/L,respectively, which can meet the
accurate measurement demand for contents of trace elements in samples with complex matrix.

Keywords fluorite concentrate; ICP-MS; matrix-matching;interference correction
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Table 1 Measured concentration of

self-made calcium standard solution

b WRE/ Ca Wi/ AR [ i/
(mg+ L71) (mg+ L™ %

CalBlk 0 0. 00 100. 0
CalStd1 0.2 0.28 99. 40
CalStd2 1 1.02 93.12
CalStds 5 5.15 97. 62
CalStd4 10 9.97 107.9
FE il 2. 65 95.18

JoT R i 1.01 99. 37
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WS — R T R W S S 2 A SR
T VR TC T o A 1) A e R s Y T 8 v B A R TR
TR SN A T,
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Table 2 Operational parameters of ICP-MS
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Figure 1 Recoveries of internal elements in the measurement of standard solutions
with the matrix concentration of 1 000,2 000 and 5 000 mg/L.
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Table 3 Liner regression equation, linearity,detection limit and background value for each measured element

iE Tl 1 )5 2 TS R B B (ug - L D) WEM/ (g L D
83 Cu Y=0.0897c¢+0.3321 0.999 5 1. 312 3.701
667Zn Y=0.0101c+0.0617 0.999 7 2.70 6. 085
™ As Y=0.0079¢+0.0162 0.999 7 0. 940 2. 04
11 Cd Y=0.0172¢+0.0024 0.999 7 0.173 0. 141
208 Ph Y=0.0261c+0.0267 0.999 9 0.273 1.023
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FERE S T A AN rh B T A A
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Table 4 Measured contents of harmful elements in samples

FE&/ KIUUEGR/ (pg LD
(pg+ LD Cu Zn As Cd Pb
0 0. 00 0. 00 0. 00 0. 00 0. 00
10 7.98 9.18 6.68 8.43 8.78
20 18.05 19. 22 16. 83 18.76  19.88
50 47. 84 51.33 46. 49 47.56  48.19
100 95. 33 94. 09 94. 21 95.02  95.61
200 186.65  191.13  189.69  190.04 194.32
500 506.61  504.65  505.83  505.31 503.40
WAAAE 25. 87 30. 59 68. 95 1.33  89.10
WA INkR 123.53  127.79  159.59  95.93 203.62
25 1 9.25 14. 82 46.79 0. 00 6. 34
23 AR 116.23  121.70  161.10  103.81 125.64
rigat=2 20. 40 21.73 18. 56 19.49  22.39
w2 9.57 16. 14 47. 45 1. 30 6.51
251 3 11.71 19. 40 55.08 1.49 7.82
24 9. 34 14. 94 45. 80 1.18 6.52
ZSH5 12.54 19. 97 56. 91 1.48 8.43
26 10. 25 16. 02 49. 82 1.25 7.30
=17 8.38 13.12 42. 60 1.15 6.19
28 10. 50 16. 36 49. 97 1.34 7.37
ZSH9 7.48 11.73 38. 26 1.02 5.59
2519 10 12.91 21. 97 59. 45 1.52 9.03
2 11 9.12 14. 63 45. 21 1. 09 6.72
R 20. 40 21.73 18. 56 19.49  22.39
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Figure 2 Recovery rates of samples for the measurement of
harmful element contents in fluorite concentrate by

ICP-MS with matrix-matching method.
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