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Determination of Major and Minor Components in Coal Ash Samples by
X-ray Fluorescence Spectrometry with Fused Bead Sample Preparation
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(1. Tianjin Institute of Geology and Minerals, Tianjin 300170, China; 2. Institute of Geophysical and
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Abstract: A method for determination of SiO,, Al,O,, Fe,0,, MgO, CaO, Na,0, K,0, TiO,, MnO, , P,0s and SO, in coal ash samples
by Axios X-ray fluorescence spectrometer with fused bead sample preparation was developed. The factors affecting analysis results
including ratio of sample to flux, fusion temperature and preparation of standards were discussed. The matrix effect was corrected using
fundamental parameter correction method. The method has been applied to the determination of these elements in National Standard
Reference coal samples and the results are in agreement with certified values with precision (RSD, n =10) of less than 3%.
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Table 1 Measurement condition of elements by XRF
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2% /pm - # U/KV i/mA Wl = jefrisE [ UL

S Ka Gelll 550 F-PC 30 120 110.7532 113.1154 30 10 35 65
Al Ka PE002 550 F-PC 30 120 145.0788 147.6044 26 12 22 78
Fe  Ka LiF200 150 F-PC 60 60 57.5006 55.5006 20 10 15 72
Ca Ko LiF200 150 F-PC 30 120 113.1490 112.1480 30 10 30 73
K Ka LiF200 550 F-PC 30 120 136.7600 134.0000 30 14 31 74
P Ka Gelll 550 F-PC 30 120 141.0076 142.9758 20 16 35 65
Ti  Ka LiF200 150 F-PC 40 90 86.1766 85.0466 30 10 28 69
Mn Ko LiF200 150 F-PC 60 60 62.9788 64.6376 30 10 15 72
Zn  Ka LiF200 150 SC 60 60 41.7644 42.7858 20 10 20 73

Na Ka PXI 550 F-pC 30 120 27.7300 08 0 255 s
N R : 26.2994 20

Mg Ka PXI S50 FoPC 30 120 22970 S0 H0r gy M5 g
21.0692 14
Si_ Ko PEO02 550 F-PC 30 120 109.2020 111.3654 30 14 24 78
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Table 2 Concentration range for components in calibration samples

Ay wy/% 4y wy/ %
Na,0 0.386 ~0.88 Fey05 2.14~17.51
MgO 0.42~7.77 P,05 0.04 ~0.9463
Aly05 10.00 ~33.78 TiO, 0.2869 ~2.3698
Si0y 31.24~62.93 MnO, 0.073 ~0.207
K,0 0.88~5.01 S05 0.0249 ~3.94
a0 1.44 ~42.40
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CBW 11127 CBW 11128
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Table 3  Detection limits of the method Si0, 46.77 £0.26 46.50 52.35+0.16 52.63
— — ALO, 14.96 +0. 16 14.63 19.84 £0. 16 19.82
s L (ug-s”") 4 Ly (ug-s™") Fe,03 5.51£0.10 5.45 17.51 £0.28 17.41
I E e TR LN E) W TR MgO 1.73£0.11 1.77 1.07 £0.08 1.07
Si0, 100 1070 K;0 46.5 60 a0 21.37£0.49 21.29 4.05 £0.06 4.05
ALO3 75.5 910 P,05 15.0 30 Na,0 1.36 £0. 13 1.41 0.49 £0.03 0.46
Fey03 20.2 510 Ti0, 2.2 90 K,0 1.41£0.10 1.40 0.92+0.03 0.92
MgO 47.4 120 Mn0, 2.8 147 P,05 0.50 +0. 04 0.51 0.28£0.03 0.27
\9’0 9.7 180 505 2.4 % Ti0, 0.63 £0.04 0.62 0.86£0.07 0.92
Na,0 49.2 180
Mn0, 0.326 0.374
S0, 3.94 £0.07 3.91 1.83+0.13 1.95
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Table 4  Precision test of the method .
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