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Analyses of elemental compositions of strontium-permanent
magnetic ferrite by X-ray fluorescence spectrometry using
a fusion method for sample preparation
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(1 Bgrimm Magnetic Materials & Technology Co. Ltd, Beijing 100070, China;
2 Dalian Jiaotong University Dalian 116028, China)

Abstract This study demonstrated a novel analytical approach to determine concentration of Fe, Sr and Si
elements in semi-finished products of permanent magnetic ferrite by X-ray fluorescence measurement.
Samples were melted with bead and mixed melting reagents. Self-made synthetic standards were used for
quantification analysis. Our results indicated that the minimum relative standard deviation of 0. 1% could
be achieved for the eleven parallel measurements, indicating high accuracy and good reproducibility for the
analytical approach we developed and demonstrated in this study. It concluded that when analyzing real
samples by XRF, the results were consistent with that of traditional chemical analysis methods.
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Table 1 Testing parameters
L2} ik EElS Hest B R HIR/kV HR/mA  ME 3% 1 PHDILL PHDIUI
Fe KA LiF 220 150um Flow Al(200pm) 60 50 85. 7546 15 71
Sr KA LiF 220 150pm Scint. Al(750pm) 60 50 35. 8218 22 75
Si KA PE 002 300pm Flow None 30 100 109. 1880 —1. 1548 25 64
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Table 2 Concentration range for the elements

in the calibration sample w/%
ST E TFe SrCOs SiO2
FHEEH 57.21~60. 90 10. 98~16.49  0.12~0. 34
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Fig. 1 Calibration curves
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Table 3 The XRF results with

different fusion times w/ %
i’é‘ﬁiﬂff I TFe SrCO;, SiO,
t/min
4 59.726 13.734 0.022
6 R9. 856 13.911 0.025
8 60.021 13. 955 0. 085
10 59.971 14.113 0. 029
15 59.919 13.976 0. 061
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Table 4 Precision test for the instrument w/%
Poye) TFe S:COs Si0;
1 59.733 13. 497 0.036
2 59. 807 13.528 0. 035
3 59. 814 13.516 0.032
4 59, 634 13.474 0.033
5 59. 668 13.492 0. 033
6 59.763 13. 495 0. 030
7 59.772 13. 471 0.032
T 59. 742 13. 496 0. 033
RSD/ % 0. 114 0.153 6.061
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Table S The result of the precision test w/ %

%= TFe SrCO; SiO;
1 59. 649 13.263 0. 051

2 59.614 13. 267 0. 051

3 59. 563 13.278 0. 050

4 59. 861 13. 262 0. 052

5 59. 830 13. 250 0.048

6 59. 814 13. 260 0. 052

7 59. 705 13.259 0. 048

8 59. 806 13.272 0.052

9 59. 836 13. 273 0. 047

10 59. 808 13. 268 0. 045
11 59. 787 13. 265 0. 046
T 59. 752 13. 265 0. 049
RSD/ % 0. 170 0. 058 5.221
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Table 6 Comparison of XRF results with that of

traditional chemical methods w/ %
s TFe SrC(x; Si0);

X% 2l XRE Ml X%k fh¥d
1 59.129 59. 30 14. 084 14. 06 0. 053 <0, 1
2 59.182 59.08 14. 079 14. 00 0. 06 <C0.1
3 59. 669 59. 83 13.214 13. 29 0.043 <C0.1
4 59.734 59.83 13.175 13. 10 0. 046 0.1
5 59.857  59.00 13. 241 13. 42 0. 041 <C0. 1
6 59.574 59. 74 13. 415 13.21 0. 036 <C0.1
7 59. 783 59. 64 13. 430 13. 14 0. 036 <C0.1
8 59.781 59.74 13. 298 13. 10 0. 039 <0. 1
9 59. 851 60. 12 13. 250 13. 15 0.048 <C0. 1
10 59. 450 59. 50 13.512 13. 46 0.037 <0.1
11 59. 603 59.53 13.418 13.74 0.032 <C0. 1
12 59. 581 60. 12 13. 510 13.41 0.033 <C0.1
13 59. 661 59. 71 13. 435 13.52 0.035 <01
14 59.710 59.85 13. 475 13. 31 0.034 <C0.1
15 59. 343 59. 50 13. 754 13.53 0. 056 <0. 1
16 59. 832 59. 85 13. 449 13.12 0.035 <C0.1
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