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Arbitral Analysis of Uranium in Sandstone Uranium
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Abstract: A method for determination of uranium in sandstone uranium geological sam-
ples by isotope dilution inductively coupled plasma mass spectrometry (ID-ICP-MS) was
evaluated. Samples were digested and spiked with highly enriched uranium (HEU) in a
closed vessel using mixed acids, and **U/** U ratio was measured by high resolution
ICP-MS. The method is capable of determining uranium contents of 1-10 000 pg/g with
relative expanded uncertainty of 4. 0% at uranium contents of 4 pg/g, and is qualified
for the arbitral analysis of uranium in sandstone uranium geological samples.
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2
Table 2 Relation between uranium contents in samples and required amount of spike
wp/(pg g ") mp/g ws/(pg g ms/g Msopt /& f(R
1.0 0.050 0 0. 347 0.050 0 0.042 1 1. 06
10 0.050 0 0. 347 0.400 0 0.421 0 1. 06
50 0.050 0 17. 35 0.050 0 0.042 1 1. 06
100 0.050 0 17. 35 0.100 0 0.084 2 1. 06
200 0.050 0 17. 35 0.170 0 0.168 4 1. 06
500 0.050 0 17. 35 0.400 0 0.421 0 1. 06
1 000 0.050 0 17.35 0. 800 0 0.842 0 1. 06
2 000 0.050 0 17.35 1.700 0 1.684 0 1. 06
10 000 0.050 0 17. 35 8.400 0 8.420 0 1. 06
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Table 4 Measurement of uranium and
, evaluation of uncertainties
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5

Table 5 Effect on results from different matrix with chemical separation

ws/(pg+ g™ mp/g ms/g Rssm Rsgp Risss wp/(pg g b
D GBWO07310 0.3387 0.126 2 0.283 1 0.333 6 0.007 25 10. 308 7 2.092
GBW07310 0.3387 0.106 2 0.309 5 0.441 7 0.007 25 10. 308 7 2.020
GBWO07310 0.3387 0.111 0 0.251 2 0.3327 0.007 25 10.308 7 2.117

(2.08£0.05)

» GBWO07108 0.3387 0.103 8 0.227 24 0.355 2 0.007 25 10. 308 7 1.911
GBW07108 0.3387 0.100 5 0.219 31 0.360 5 0.007 25 10. 308 7 1. 875
GBW07108 0.3387 0.100 4 0.222 56 0.375 2 0.007 25 10. 308 7 1. 826

(1.87£0.04)

3 wp i
1) GBWO07310 2.1 pg/g, 0.3 pg/g
2) GBW07108 1.9 pg/g. 0.4 pg/g
6 6

Table 6 Individual measurement results of uranium contents and its uncertainties (n=26)

ws puws)/ ,
Jugr gD Cuge gD mp/g nCmp) /g ms/g pms) /g Rsgm #(Rsgm)
1920_1 17.35 0.05 0.100 4 0.000 1 0.192 1 0.000 2 0.324 0 0.001 6
1920_2 17. 35 0.05 0.100 1 0.000 1 0.206 4 0.000 2 0.350 5 0.001 8
1920_3 17. 35 0.05 0.100 4 0.000 1 0.193 0 0.000 2 0.324 5 0.001 6
1920_4 17. 35 0.05 0.099 8 0.000 1 0.220 4 0.000 2 0.371 6 0.001 9
1920_5 17. 35 0.05 0.100 1 0. 000 1 0.189 5 0.000 2 0.316 0 0.001 6
1920_6 17. 35 0.05 0.099 8 0.000 1 0. 206 0.000 2 0.347 2 0.001 7
wp/ pCwp)/
Rsgp 1 (Rsgp) Rsss 1 (Rsgs)
(pgog ) (pgeg™H
1920_1 0.007 25 0.000 01 10. 120 0.003 94. 06 0.58
1920_2 0.007 25 0.000 01 10. 120 0.003 93.28 0.57
1920_3 0.007 25 0.000 01 10. 120 0.003 94. 36 0.58
1920_4 0.007 25 0.000 01 10. 120 0.003 93.92 0.58
1920_5 0.007 25 0.000 01 10.120 0.003 95.57 0.59
1920_6 0.007 25 0.000 01 10. 120 0.003 94. 31 0.58
(94.2+0.75)  (0.58) 2.59%
:2.59% =2.57/(0.58/94.25)2+(0.75/94. 25)%; 6 + ;7 pCwp)

94 pg/g 2.8

2.6%; 4 pg/g , 7, 7 ,
C 4), ,

4.0%., .
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7 ID-ICP-MS ,
Table 7 Examples for actual uranium samples 4.0%,
by ID-ICP-MS
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4 965416 903445 [2] : [M].
,2006.
5 958415 961448
[3] . GB/T 13070—91
6 962+16 933+47
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K=2.57 ,1992.
[4] ADAMS F,GIJBELS R,Van GRIEKEN R.
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