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Table 1 Measuring conditions of analyzed element
JLER ik 2 A RN R I (H (20) ] 5 (1]
Element Spectral line ABS Crystal Detector Peak value/ (%) Measurement time/s

Si Ka 1/1 PET PC 109.058 50

Al Ka 1/1 PET PC 144.796 50
Ca Ka 1/1 LiF1 PC 113.138 40
Mg Ka 1/1 RX25 PC 38.23 60
Mn Ka 1/1 LiF1 SC 62.96 40

p Ka 1/1 Ge PC 141.190 50
Na Ka 1/1 RX25 PC 57.500 60

Fe Ka 1/10 LiF1 SC 136.690 60

K Ka 1/1 LiF1 PC 41.782 20
Zn Ka 1/10 LiF1 SC 141.190 60

Br Ka 1/1 LiF1 SC 29.950 40
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Table 2 Parameters of calibration curve

H 5y LA LTy R LB 314
Component Linear range w/ % Linear regression equation Correlation coefficient

SiO; 0.36~60.80 w=0.47141—0.08857 0.9999
Al; Oy 0.069~21.94 w=0.,41821—0.08022 0.9995
CaO 0.079~49.00 w=—0.069971—0.2577 0.999 2
MgO 0.038~11.66 w=1.24691—0.03187 0.9997
MnO 0.061~3.63 w=0.049851—0.008757 0.9996
Na, O 0. 020~1.50 w=1.60511—0.07860 0.9981
TFe 11.00~62.00 w=0.27981—0.3470 0.9985
K;0O 0.035~1.64 w=0.050571—0.03791 0.9998
Zn 0.20~32.00 w=0.17261—0.1403 0.9997
P 0.0064~0.374 w=0.085731—0.002390 0.9994
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Table 3 Line correction and coefficient of main elements
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Na-Ka Zn-Ka PKa R Table 5 Results of precision test of dust ash
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P-Ka Na-Ka o013 Si0, 4.76 0.007 1 0.15
Al; Oy 2.90 0.0047 0.16
CaO 2.58 0.007 8 0.30
2.8 R MgO 0.87 0.008 4 0.97
. N MnO 0.36 0.0011 0.31
e AR O AL 52 58 A5 AR B =X (O TR A AL oy
Naz O 0.46 0.0027 0.59
R BR (LLD) , AR W3R 4. TFe 33.85 0.024 0.071
K, O 0.19 0.00092 0.48
;E 4 %gﬁ.%ﬁl‘]*ﬁtﬁ IR Zn 5.40 0.013 0.24
L P 0.055 0.00079 1.4
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Table 6 Results comparison between different methods for dust ash samples w/ %
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Determination of ten components in dust ash by X-ray fluorescence
spectrometry with fusion sample preparation

FAN Jia-hui,ZHOU Li-li.ZHU Chun-yao,ZHANG Ke

(Institute of Research of Iron and Steel, Jiangsu Province and Sha Steel. Zhangjiagang 215625, China)

Abstract; Since the composition of dust ash is complex, the one-by-one analysis is difficult. A variety of
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components in precipitator dust were determined by X-ray fluorescence spectrometry (XRF) with fusion
sample preparation. Carbon was firstly removed at 950 °C in experiments. The sample was prepared by fu-
sion method using Li, B, O;-LiBO, (mass ratio of 2 : 1) as flux, LiNO; as oxidizer and LiBr solution as re-
lease reagent. The calibration curve was plotted using standard sample of iron ore. The reference reagent of
ZnO was added into zinc-containing standard sample to enlarge the analysis range of Zn, thus to meet the
determination requirements of Zn in various types of dust ash. The linear correlation coefficient of calibra-
tion curves of components were between 0. 9981 and 0. 9999. The proposed method was applied for the de-
termination of TFe, SiO,, Al,O,, CaO, MgO, MnO, P, Na,O, K,O and Zn in one dust ash sample. The
relative standard deviation (RSD, n=10) of determination results were between 0.071% and 1. 7%. Ten
components in five dust ash samples (including blast furnace dust, converter dust and sludge, etc) were
determined according to the experimental method. The found results were consistent with those obtained
by wet chemical method.

Key words: X-ray fluorescence spectrometry; fusion sample preparation; dust ash; major and minor compo-

nent
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