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Standard Method for Determination of W, Mo, Nb, Ta, Fe, P, V
in Uranium-Productive Rock by X-Ray Fluorescence Spectrometry

YUAN Jian, LIU Xiang-ying, XIA Chen-guang, LLIU Gao-hui
Beijing Research Institute of Uranium Geology, Beijing 100029, China

Abstract: The content of W, Mo, Nb, Ta, Fe, P, V are usually high in uranium ore or ura-
nium-productive rock. The research focus on determing the high content samples of W, Mo,
Nb, Ta, Fe, P, V by X-ray spectrofluorimetry method, through extending the calibration
curve’s quantitative range of these elements by artificial standard materials, the preparing
method is fusion for Li,B,O; and LiBO,-mixed flux, the correct method are theoretical «
coefficients and the empirical coefficient. The validity of the method is substantiated by
analyzing the national standard materials, the results are basically in accordance with refer-
ence contents. Additionally, the results which got by X-ray method are in accordance with
the results of ICP-MS method. So this method is used to analyze high concentration of W,
Mo, Nb, Ta, Fe, P, V about uranium-productive sample. This method also can analyze the
silicate, uranium ore, and phosphate rock samples and other samples which are match the

matrix of this method.
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Table 1 Determination conditions of analyzed elements

ST E ik i 1 =R EIE BE/KV B /mA WEME PHALLY  PHAUL)Y
Nb K, LiF200 300 pm SC» 60 60 22.45 24 78
Ta L, LiF200 300 pm SC 60 60 45. 62 33 61
w L, LiF200 300 pm SC 60 60 44. 40 35 58
Mo K, LiF200 300 pm SC 60 60 22.13 25 75
Fe K, LiF200 300 pm SC 60 60 55. 20 35 64
P K, Gelll 300 pm F-PC®» 30 120 143. 56 33 66
A\ K, LiF200 300 pm F-PC 60 60 78.10 33 62
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Table 2 Content of components

in calibration standard samples

Eiy w/% Hoy w/%
Nb 0.02~2 Fe 0.042~18
Ta 0.02~2 P 0.012~9.1
w 0.01~2 \Y 0.02~2
Mo 0.02~2
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Table 3 Interference lines of the elements
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Table 4 Detection limit of elements

2.4 FHEEHE
SR FH L i A AR 7 3 o [l A — b vfE )

M5y KR/ % Mo KR/ % 5t GBW 07107.,GBW 07129.GBW 07155, GBW
Nb 0. 004 Fe 0006 07212 .GBW 07238 .GBW 07239 dE47 Tl 4 , 4%
T 0. 004 P 0. 006 — —
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Table 5 Comparison of analytical results and proposed values in samples
. w/( neg gil) “w/%
s 1 9y ot
w Mo Nb Ta \% Fe P
GBW 07107  FR#ifH 0.7940. 14 0.354+0.09  14.3+1.6  0.940.1 8744 5.4440.11 0. 0690. 003 4
S / / / / / 5.33 0.067
GBW 07129  FrufE{H 0.13+£0.03 0.18£0.08 0.34+£0.09 0.0440.02 4.0+1.3 0.052£0. 04 0.01040. 003
S A / / / / / 0. 04 0.012
GBW 07155  Frifiifd 200420 - 300425 573445 - 0.26640.016 0.152+0.005
S 207 - 320 553 - 0. 250 0.155
GBW 07212 FbrufE{l - - - - - 2.254+0.05 2.65+0.05
S B - - - - - 2.30 2.61
GBW 07238  Frififd 3 600300 15 1004300 - - - 14.9140. 26 -
S B 3627 15 216 - - - 14. 87 -
GBW 07239  Frififd 1 000100 11004100 - - - 10. 2640. 08 -
S {E 1158 1172 - - - 10. 32 -
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Table 6 Comparison of X-ray fluorescence spectrometry method results and ICP method results

w/Cpugeg D w/ %
B il HURERES
W Mo Nb Ta \% Fe P
Sample-1 ICP 2 229 773 2 143 7 400 3055 6.25 0. 287
X 5tk 2218 753 2 069 7 365 3089 6.19 0.279
Sample-2 ICP %: 351 1357 2071 1267 1644 4. 45 0. 240
X B 342 1296 2121 1241 1599 4,32 0. 229
Sample-3 ICP 3 302 769 2779 855 8 565 4.13 0.298
X 5tk 296 775 2 810 835 8512 4.01 0. 289
Sample-4 ICP i 903 360 942 296 146 6.20 0.113
X 9tk 899 352 935 284 139 6.11 0. 109
Sample-5 ICP i 241 124 569 319 113 4. 69 0.108
X 9Nk 229 119 548 315 105 4.51 0.103
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Table 7 Content of components of samples for precision
w/Cpgeg w/ %
FE i 4 5
Nb Ta Mo W \% Fe P
X-1 5 000~8 000 1 000~3 000 1 000~3 000 500~1 000 2 000~4 000 5~8 0.1~0.3
X-2 1 000~3 000 800~2 000 800~1 500 100~500 1 000~3 000 4~7 0.1~0.3
X-3 2 000~4 000 500~1 300 500~1 200 100~400 5 000~15 000 3~6 0.1~0.4
X-4 500~1 500 100~400 200~500 600~1 500 150~350 4~8 0.05~0.2
X-5 300~1 000 200~600 100~300 100~300 100~250 3~7 0.05~0. 2
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FEA AT T B S0P 56 R B R R T 22 2 A Y
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SR 1L AN ISE B FRE L A TR XUy L TR
mn I S) PR S5 OR B T 8. vk R o 4 a] Oy

25 AN LH A J5 22 19 R ) W 4% 2 0 {2 1) A G
FRGLRZE IR A B L/ T T AR 5 A i B
(/P F<<F o o5 llin FED WA E S R 201 . il i
F 8 HYLR AL B F AR/ T S E L B
FEah IS R A .

* 8 HEMMI SR IR A5 R
Table 8 Examination of homogeneity of samples
w/Cpgeg w/ %
FE 5 G5
Nb Ta Mo w \% Fe P
XRF-1 T4 6912 1971 2 001 697 2 943 5.99 0. 280
FOIBRAED 2.58 1.51 2.45 0.73 2.56 1.80 1.68
XRF-2 4 2 097 1275 1 400 331 1671 4,53 0.233
F(SzBRAE) 1.54 1.77 0.99 2. 46 2.76 2.30 1.68
XRF-3 S 2713 813 741 265 8410 4.07 0.291
FOI R D 0.94 2.51 1.23 1. 94 2.26 1. 36 2.21
XRF-4 T (H 887 246 335 862 172 6.27 0.110
FOEPRAED 2.56 1.35 1.95 2.45 1.71 2.77 2.02
XRF-5 SEAE 554 278 129 186 119 4,73 0.104
FERRAED 1.22 0.97 1.84 1.12 1. 86 1.68 1.10
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Table 9  Results of precision of X-ray fluorescence spectrometry determine Nb, Ta, Mo, W, Fe, P, V
LR e [ sk o M wEER IR
Nb 552~6 958 pg/g . 834 1+0.005 9M 19.409 4+0.022 TM
Ta 255~1 999 pg/g . 931 5+0.007 8M 12.121 8+0. 034 4M
Mo 122~2 064 pg/g . 789 6+0.012 5M 8.275 3+0.037 7TM
w 183~869 pg/g . 927 7+0.008 OM 22.474 24+0.011 oM
TFe 4.07%~6.24% . 012 4+0.002 1M —0.169 7+0. 052 8M
P 0.11%~0.29% . 000 7+0.005 5M 0.002 14+0.017 1M
\% 118~8 320 pg/g . 280 2-+0.007 3M 12.939 0+0.017 9M
ik Nb,O; . Zr0, K + G [T]. i 42,2009, 30
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