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Calibration of ***Pu Tracer by Mass Spectrometry
LI Dong-mei, XU Jiang, DU Li-li
Northwest Institute of Nuclear Technology, Xi’an 710024, China

Abstract: *?Pu is commonly employed as tracer for determination of ***Pu in environmental
samples. The **’Pu concentration in Pu(SQ,), » 4H,O solution was determined by isotope
dilution-mass spectrometry (ID-MS) using a high pure **Pu spike. Then the **Pu tracer in
our laboratary was calibrated by ID-MS using the calibrated ?*° Pu solution as spike. By meas-
uring the atom ratio of ***Pu to *** Pu twice by ID-MS, the concentration and abundance of the
#2Py tracer in laboratary were finally calibrated. This method was proved to be efficient with

high precision. The process could be finished within two days with an uncertainty of 0. 75%.

The calibrated **Pu tracer in laboratory could meet the demand of high-precision analysis.
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Table 1 Calibrated abundance of Pu(SO,), « 4H,0O
[ L 3R L ) 25 2 T € 15
(Isotopic ratio) (Results) (Standard values)
Ry40/230 (A) 5.811 X102 5.807 X102
Rou1/230 (A) 1.165X1073 1.160X107°
Riu2/250 (A) 1.52X1074 1.48X10*

3 (Note) :n=6
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Table 2 Calibrated concentration of ** Pu from Pu(SO,), « 4H,O
S2Pu A i 29Pu A B 29Pu ik BE
No. Ra39/242 CA)
(Spiked ?*2Pu mass) /g (Spiked % Pu mass) /g (239Pu concentration) /(ng *+ g~ 1)
1 0.21951 0.57079 5.546 19. 94
2 0.194 35 0. 584 50 6.410 19.92
3 0.22115 0.622 45 6. 000 19.92
4 0.224 17 0.63141 6.001 19.91
5 0.215 33 0.632 55 6. 257 19.91
6 0.22173 0.63377 6. 089 19.91
-2 {8 ( Average) 19. 92
ui/ % 0.05
uy/ % 0.53
uc/ % 0. 54
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Table 3 Measurement of isotope ratios

in the *** Pu solution

No. Ra39/212 (A) Ra0/242 (A) Roi1/212 (A)
1 1.15 1. 643 2. 09
2 1.14 1. 641 2.10
3 1.15 1. 648 2.08
4 1.16 1. 638 2.07
5 1.15 1. 641 2.09
6 1.15 1. 656 2.09
SE{E (Average) 1.15X1073  1.644X10°2  2.09X10 3
u./ % 0.55 0.35 0. 50
up/ % 3.70 0.53 3.70
u/ % 3. 74 0. 64 3.73
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Table 4 Measurement of ** Pu concentration in the ** Pu solution
22Pu A i 29Pu A & H2Pu e E
No. Ro39/200 (A)
(Spiked **?Pu mass) /g (Spiked #*Pu mass) /g (?*2Pu concentration)/(ng *+ g )
1 0.129 09 0. 584 52 1. 488 1 61.37
2 0.162 45 0.737 92 1.491 4 61.43
3 0.129 53 0.592 24 1.501 9 61.40
4 0.143 31 0.657 12 1.505 2 61. 44
5 0.134 49 0.603 14 1.472 1 61. 44
6 0.148 93 0.596 53 1.316 1 61.38
T #{8 (Average) 61. 41
u/ % 0. 05
uy/ % 0.75
uc/ % 0.75
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Table 5 Uncertainty of concentration and abundance of **Pu tracer
u./ % uy/ %
. . 2121) iz g ‘\»(‘:;'v."" IEI7 ﬁt B A S ‘\;":/\:
L (Ttems) w I B A MV 299 Py B K R 0 = A VA TR )%
Sr (2'2Pu standard ) (Pu(SO,), « 4H,0
(2% Pu solution)
solution) standard solution)
239 Pu #e¢ J&F (239 Pu concentration) 0. 05 0.07 0.53 0. 54
22Py e B (**2Pu concentration) 0. 05 0. 54 0.53 0.75
Ra39/212 0. 55 3.70 3.74
Ro40/212 0. 35 0.53 0. 64
Rai1/212 0. 50 3. 70 3.73
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Table 6 Comparison of **’Pu concentration by **Pu mass spectrometry with that by **Pu o-mass spectrometry

o ViR #9Pu W R 7 B 4 R A
(Methods) (?39Pu concentration)/ (pg+ g 1) (Ratios)
S1 28Pu o JF 1% 1% (28 Pu a-mass spectrometry) 30.5(4.5%) 100. 4%
2Py ff g (242 Pu mass spectrometry) 30.6(2.7%)
S2 B8 Pu o JlT P (P38 Pu g-mass spectrometry) 62.4(3.6%) 100. 9%

2Py Jfi i (242 Pu mass spectrometry)

62.9(2.0%)

7E (Note) : 355 PN N 43 B 45 5 69 A8 X5 & bR HEAS 1 52 B (The values in parentheses are the relative combined standard uncertainty of

the analysis results)
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