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Casting method for X-ray fluorescence spectrometry

Cheng Bin, Yuan Xinli, Chen Zheng
( Analysis and Testing Centre, Beijing University of Chemical Technology,, Beijing 100029, China )
Abstract: A new sample preparation method for XRF, referred to as the casting method, was
proposed. It is established based on the organic liquid solidification in which the organic liquid
works as a “flux” to disperse and fix the sample powder. As an example, E51 type epoxy and
2,4,6-tri(dimethylaminomethyl)phenol was chosen as an organic liquid system, and SiO2 was
dispersed in it to make a cast. The X-ray fluorescence intensity exhibited a linear response to the
SiO; content in the range from 1% to 5%, with high recovery and low errors. The homogeneity
evaluation of the specimens demonstrated uniform dispersion of SiO> in both the longitudinal and
planar directions. A comprehensive evaluation of uncertainty in the complete measurement
process was carried out, and the expanded uncertainty(k = 2) was <0.1%. Different from the
commonly used fusion bead method and pressed pellet method, the casting method is simple and
fast and does not require expensive equipment and complicated processes. Moreover, the matrix
effect is greatly reduced. This case serves as an paradigm of the casting method, as there are many

other organic systems that can be further researched, developed, and improved for this method.
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Table 4-1 SiKa intensity from both sides of the casts

BEpEmsE>  WEEERE R IEMIAETS W IS IR s aR

/min /mm 5 E Ikeps S E Ikeps T I e P

3 34.244 33.679 1.017
5 33.632 33.502 1.004

' 8 33.443 33.362 1.002
10 34.050 33.313 1.022
3 34.431 33.565 1.026
5 34.855 33.522 1.040

15
8 34.969 33.521 1.043
10 35.126 33.448 1.050

E51 A% fls/DMP-30 10/1(w/w), SiO; 1%
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Table 4-2 The intensity and standard deviation of 10 points on the top and bottom planes of

the three casts and the ratio of average intensity of the top and bottom planes
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)58 Ikeps /keps F ¥ 355 B Ikeps Ikps
)5 %
1 0.299 0.005 1.231 0.301 0.007 2.616 0.993
2 0.502 0.007 1.148 0.507 0.020 0.100 0.991
3 0.810 0.011 1.881 0.819 0.016 2.871 0.989
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Table 4-3 The data of Si02 for the calibration curve

Si0; & Clo% TR BRAEAE AR
W4t bRAEGZE S
Fouw Frame Fraie fraoe o Cl% Boun  WEEE Urea
1 0.9647 0.9016 1.0456 0.9623 0.9685 0.0591 0.0295 0.0296
2 1.4157 1.4311 1.6169 1.5208 1.4961 0.0929 0.0465 0.0310
3 1.9670 1.9580 2.1011 2.0664 2.0239 0.0708 0.0354 0.0177
4 24780 2.4741 25592 2.5662 2.5194 0.0501 0.0251 0.0100
5 2.9027 2.9438 3.0282 2.9882 2.9657 0.0544 0.0272 0.0091
6 3.4992 3.5233 3.6001 3.6203 3.5607 0.0586 0.0293 0.0084
7 3.9749 3.9958 4.0690 4.0620 4.0254 0.0471 0.0236 0.0059
8 44852 4.4964 4.5300 4.5745 4.5215 0.0401 0.0201 0.0045
9 49148 4.9526 4.9649 4.8432 4.9189 0.0548 0.0274 0.0055
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Figure 4-1 ocalibration curve of Si02 content
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Table 44 closeness of agreement

REE CO4%0 SO, 5 8E/% XRFIIE SiO; S8/%  [HUTE/%

1 1.4994 1.4311 95.4448
2 2.9970 2.9438 08.2249
3 4.9885 4.9526 99.2803
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Figure 4-2 Ishikawa diagram
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C= Ysio2 x 100% (4-2)
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Table 4-7 The quality of reagents and the Si02 content of the casts and their relative standard

uncertainties

FE it 2R =T o) DMP-30/g SiO./g 8 Cl% Urelm
1 10.0025 1.0080 0.1100 0.9990 1.0060>103
2 10.0035 1.0079 0.1651 1.4994 0.6752x103
3 10.0020 1.0019 0.2200 1.9993 0.5120x10°3
4 10.0005 1.0124 0.2751 2.4980 0.4145%103
5 10.0049 1.0062 0.3300 2.9970 0.3510x10°3
6 10.0028 1.0032 0.3849 3.4972 0.3063x103
7 10.0058 1.0145 0.4401 3.9935 0.2727x103
8 10.0016 1.0056 0.4951 4.4980 0.2479x103

9 10.0069 1.0185 0.5500 4.9885 0.2276x10°®
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Table.4-8 Results of a sample

R 1 2 3 4

SiO, /% | 1.6224 1.6429 1.6398 1.6366
T E R Cyl% 1.6354

e 22 SI% 0.0001

R 4-1 (R IE AR G 20 4-11, T 5.
1i=3.8398+16.4192C (4-11)
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Table 4-9 C-1i Curve parameter
P Iy I; Iy — 1))?
1 19.6666 19.7418 0.0057
2 28.3347 28.4047 0.0049
3 37.0054 37.0701 0.0042
4 45.1456 45.2054 0.0036
5 52.4787 52.5340 0.0031
6 62.2543 62.3036 0.0024
7 69.8890 69.9336 0.0020
8 78.0395 78.0792 0.0016
9 84.5677 84.6034 0.0013
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