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Determinationof Isotope Ratios and Concentration of Trace Uranium in
Depleted Uranium Samples by Thermal Ionization Mass Spectrometry
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Mianyang 621900, China)

Abstract; With H,PO, as the ionization intensiflier, the isotope ratios of uranium in the depleted uranium
samples with uranium concentration at nanogram-level were determined by thermal ionization mass spectrometry
(TIMS) with the precision of <2.9% RSD. With *’U as the diluent, the concentration of uranium in the
samples were also determined by isotope dilution mass spectrometry (IDMS) with the expanded uncertainty of
2.4% . The research results showed that in uranium isotope ratio determination for the samples with nanogram-
level of uranium, uranium background interference from rhenium filament and other sources should not be
ignored, which is needed for further study to remove the background interference.
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Table 1  The function of H,;PO, as the ionization intensifier
- MR 200 PR U Bl
t/h TR/ cps TR
56 wg HyPO, +50ng U 11.5 1.4 x10° 4.5x107*
56 pg HyPO, +50 ng U 13.5 7.8 x10° 3.7x10 74
28 pg HyPO, +50 ng U 10.4 9.9x10° 3.0x107*
28 pg H;PO, +50 g U 9.8 1.3x10° 3.6x10 74
14 ug HPO, +50 ng U 8.7 7.5x10° 1.7x107*
14 pg HyPO, +50 ng U 9.2 6.8 x10° 1.8x107*
50 ng U 2.6 2.3x10° 1.7x1073
50 ng U 4.2 4.1x10° 4.8x107°
50 ng U 3.6 4.0x10° 4.1x107°
50 ng U 7.3 1.2 x10° 2.5%1073
50 ng U 3.9 1.2 x10° 1.4 %1073
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Table 2 The concentrations of uranium isotopes in U spike
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ARG 5750 G
RIRLR 52U fRE 3 o n/ng
234 Rys =0.004838 0.1 1.24
235y Ry; =0.0000546 3.0 0.0140
8y Ry =0.000362 1.4 0.0929
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Table 3 Analytical results of uranium isotopic ratios in

samples with nanogram uranium

RS Rsg RSD/% || B4 Rsg RSD/%

1 0.004670 0.13 8 0.005859 0.78
2 0.005172 0.28 9 0. 005686 1.6
3 0.005554 0.93 10 0.004716 0.39
4 0.004769 0.31 11 0.005193 1.3
5 0.005816 2.9 12 0. 005206 1.1
6 0.006026 0.91 13 0.004926 0.8
7 0.006083 0.97
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Table 4  Analytical results of uranium in samples with

nanogram uranium

b = BRI
= Ry ) RSD/% 2387 A~
Eree) Mg /NG U %1 mg/ng
1 0.07812 20.41 0.17 19.61
2 0.04758 12.42 0.04 11.62
3 0.035% 9.380 0.22 8.58
4 0.06941 18. 11 0.42 17.31
5 0.02785 7.268 0.10 6.46
6 0.02629 6.861 0.29 6.06
7 0.03991 10.42 0.10 9.62
8 0.02916 7.610 0.26 6.81
9 0.03173 8.280 0.60 7.48
10 0.06206 16.20 0.28 15.40
11 0.03525 9.200 0.31 8.40
12 0.03420 8.850 0.39 8.05
13 0.04215 11.00 0.21 10.20
EISEN 0.003078 0.803 8.00 -
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Fig.1 The time-dependent curves of uranium blank in the

rhenium filament
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Table 5 Evaluation of uncertainty
FREATE B2 R WETE  AER
U, BTt AT BENLIRE 1% A KIEE 0.26%

u(R) Uy RESIRGIRE B AIEE 0.5%
u(myg) BB E B AEE 0.1%
u(33) U2y pr WBRITE 1.0%

P RAHER U (K=2) 2.4%
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