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Table 1 Determination conditions of analyzed elements

e nallki

JCE Mgk RMEK WEESY/um  BEIEY BE/Ky HF/mA 505200 15520/ PHALL/UL LS Tk
Si K.  PE002 550 Flow 30 120 109.122 24324 24/78 30

Al K, PE002 550 Flow 30 120 144989 24454 22/78 20 CakK,
Fe K. LiF200 150 Dupl 60 60 57526 0.9566 36/72 20

Ca K, LiF200 150 Flow 30 120 113.139  -09514  32/73 30

Mg K., PX1 550 Flow 30 120 23.098 12226 19/78 30 CaK,
K K.  LiF200 150 Flow 30 120 136.725 -1.0044  31/74 30

Na K. PX1 550 Flow 30 120 27.924 23712 16/78 40 ZnL,
Ti K.  LiF200 150 Flow 40 90 86.177 -0.5372  31/66 30
P K.  Gelll 550 Flow 30 120 141.029 1.934 4 25/78 20

Mn K, LiF200 150 Dupl 60 60 62978 -0.7584  30/72 20 CrK.
U L.  LiF200 150 Scint 60 60 27337 0.4594 22/78 30

Th L. LiF200 150 Scint 60 60 27342 0.996 0 21/78 20 BiL,
Br K. LiF200 150 Scint 60 60 30409  0.496 2 20/78 10

Rh K. LiF200 150 Scint 60 60 18.038 27/78 10
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Table 2 Content of components in calibration

F=3 HiEKHR
Table 3 Detection Limit of the method

standard samples dUF JnkRahBU% 4y JnkRihii
Ao TrRIER % Ao Tl % Si0, 0.91 Na,O 0.019
SiO, 5.01 ~98.51 Na.O 0.021 ~ 8.53 ALO; 0.24 TiO, 0.018
AlLLO; 0.68 ~ 18.82 TiO, 0.020 ~ 2.37 TFe.0. 0.083 P.O. 0.003 2
TFe.0; 0.093 ~ 14.80 P,0; 0.004 1 ~4.13 Ca0 0.072 MO 0,001 5
Ca0 0.054 ~51.10 MnO 0.001 6 ~0.21 MO 0'061 U 0‘002 S
MgO 0.046 ~ 18.74 U 0.14x10° ~ 3.29 g : :
K.0 0.061 ~ 5.01 Th 0.34x10° ~ 0.15 K.0 0.053 Th 0.002 8
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Table 4 Results of test for precision

GBWO04105(E077 : %)

214y 12 Y2 (B

FH9{H  SD  RSD

Si0, 56.96 56.91 56.88 56.97 56.82 56.86 56.85 56.76 56.79 56.87 56.94 56.85 56.87 0.065 0.11
ALO; 16.96 16.89 16.88 16.84 17.11 16.85 16.86 16.96 16.98 16.95 17.12 16.96 1695 0.093 0.55

Fe,O; 3.65 3.59 3.68 3.69 381 3.63 3.73 3.67 3.69 3.71

375 3.69 3.69 0.057 154

CaO 4.84 481 487 489 491 487 489 492 493 488 4.89 494 489 0.037 0.76

MgO 121 1.19 123 122 1.19 1.17 1.21
KO0 0.14 0.13 0.15 0.14 0.14 0.15 0.13
Na,O 854 854 849 863 8.62 846 835
TiO, 0.735 0.741 0.738 0.741 0.748 0.751 0.745
P,Os 0.755 0.751 0.758 0.764 0.759 0.765 0.745
MnO 0.081 0.079 0.079 0.083 0.085 0.078 0.079
U 0426 0427 043 0.435 0.43 0.432 0.429

122 1.17 123 1.19 121 1.2 0.021 1.75
0.15 0.14 0.16 0.13 0.14 0.14 0.009 6.62
836 8.61 8.51
0.741 0.748 0.754 0.749 0.752 0.75 0.006 0.81
0.751 0.748 0.751 0.758 0.761 0.76  0.006 0.84
0.081 0.082 0.082 0.085 0.084 0.08 0.002 2.98
0.433 0.435 0.432 0.429 0438 043 0.003 0.79

855 8.64 852 0.098 1.15

GBWO04106( 24 : %)

Th 0.156 0.157 0.157 0.158 0.156 0.157 0.157 0.158 0.158 0.157 0.157 0.159 0.16 0.001 0.54
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Table 5 Comparison of analytical results of certified reference materials
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Simultaneous determination of major elements, uranium and thorium
in sandstone type uranium deposits by melting sample preparation
wavelength dispersive X-ray fluorescence spectrometry

FANG Peng-da'?,ZHANG Li-juan"*’, WANG Jia-song'?, WANG Li-giang'*

(1. Tianjin Geological Survey Center, China Geological Survey, Tianjin 300170, China
2. North China Geological Science and Technology Innovation Center, Tianjin 300170, China)

Abstract: At present, the main elements of sandstone-type uranium ores are determined by conventional chemical
method, with the contents of uranium and thorium are determined by ICP-AES. In this paper, the major compo-
nents of uranium and thorium in sandstone-type uranium ore were determined by using Axiox Max wavelength
dispersive X-ray fluorescence spectrometer. The non-uniformity and grain size of sandstone type uranium sam-
ples can be effectively eliminated by glass melting method.The mixed Li,B,O--LiBO--Lil flux (m/m/m = 66.67/
32.83/0.50) was used to melt the sample at 1 050°C. The standard sample was made from uranium ore, rock, sand-
stone and other national first-class standard materials, and the working curve was drawn. The matrix effect was
corrected by theoretical o coefficient method. The method is compared with the standard material, and the results
are in good agreement with the standard sample. The accuracy and precision of the method meet the requirements
of geological industry standards.

Key words: Melting sample preparation;X- ray fluorescence spectrometer;sandstone- type uranium ore; main
quantity and composition of uranium and thorium



