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Determincition and comelation analysis of trace elements in sintering
dust based on synchrotron radiation pXRF
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Abstract: The synchrotron radiation X—ray fluorescence spectroscopy micro-analysis( wXRF) is used to perform multi-
element analysis of iron ore sintering dust and the characteristic peak intensities of 16 elements including Fe Mn Cu Pb

Zn Ag As Hg Na K Rb Cs Ca F S Cl are obtained and two-dimensional spatial distribution map of the relative
intensity of each element is constructed separately. Principal component analysis( PCA) is used to classify the selected
elements in dimensionality reduction; therefore the difficulty of analyzing the distribution characteristics of each element by
using the principle of correlation separation is reduced. It is found out that a strong correlation exists between some
elements the correlation coefficient between Fe and Mn in the first principal component reaches 0. 807 and the correlation
coefficient between Cu Zn and As in the second principal component is between 0. 651 ~ 0. 664. According to the linear
correlation between elements the relationship between macro elements and trace elements can be established and it is
expected to predict the distribution characteristics of the main valuable elements and toxic elements in sintering dust which

can provide references for the analysis of trace elements in iron ore sintering dust.
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Table 1 Analysis of main elements of sintering dust used in the experiment %
Cl K Fe 0 Na Ca Pb F Cu Rb Zn Mn
28. 60 20.97 17.01 15.54 7.59 4.11 1.58 0.73 0.34 0.19 0.17 0.07
1.2 150 ~250 mA; W/B4C ( DMM)
wWXRFEF 4W1B 15 keV X

o 2.5 GeV 50 um X
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(a) Fe; (b) Mn; (c) CL; (d) Cs; (e) Na; (f) Agi (g) Rb; (h) Pb; (i) K; (j) Ca; (k) Cu
(1) Zn; (m) As; (n) Hg (o) F; (p) S
1
Fig.1 Spatial distribution images of elements in sintering dust
2
Table 2 Principal component analysis characteristics and population variance analysis
1% /% /% 1%
1 3. 890 24.314 24.314 9 0.614 3.835 84. 090
2 3.129 19.558 43.871 10 0. 601 3.759 87. 848
3 1.382 8.638 52.509 11 0. 545 3.403 91.252
4 1. 200 7.503 60.012 12 0. 468 2.922 94.174
5 0.955 5.967 65.979 13 0.425 2.659 96. 832
6 0. 795 4.971 70. 950 14 0.237 1.483 98.316
7 0.763 4.769 75.719 15 0. 155 0. 966 99. 282
8 0.726 4.535 80. 255 16 0.115 0.718 100. 000
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3
Table 3 Component matrix of correlations between . 3 Fe. Mn. Cl. Ag. Cs
elements and principal components
Cu. Zn. As
1 2 3 4 Hg
F 0. 197 0.333 0.392 0.379 o Na. Cs
Na 0. 550 -0.010 0. 484 -0.222 S. Pb F
S 0.230 0. 108 0.030 0.713 o
Cl 0.613 0.257 0.270 -0.011 16
K 0.482 0.342 -0.069 -0. 141 4
Ca 0.453 0.271 -0.367 -0.282 ° 2
Mn 0. 801 -0.197 -0.308 0.022
Fe 0.833 -0.299 -0.076 -0.022
Cu 0. 006 0.871 0.041 -0.096
Zn -0.137 0. 867 -0.059 -0.218
As ~0.285  0.838  0.064  0.012 Mn  Fe Cu. Zn
Rb 0.539 0.073 0.442 0. 045 As ;
Ag 0.584 0. 106 0.152 0.222
Cs 0.586 0.024 -0.545 0. 147
Hg 0. 194 0. 626 -0.368 0.233 Fe
Ph 0.484  -0.014  0.140  —0.464 Cu e As

v (d)

Fig.2 Allocation of elements in principal components
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