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Measurement of Plutonium Isotopic Composition by

Gamma-ray Spectroscopy
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Abstract

The technology of the analysis of plutonium isotopic ratio is independent of the
measurement geometry and applicable to samples of physical and chemical composition.
Three standard plutonium samples were measured in the HPGe system. The results
showed that CRM 136 and CRM 137 containing “*Pu(0.223%) and “*Pu(0.268%) were
184% and 14.2% error and CRM 138 of “*Pu(0.01%) was 76% error. However the
analysis represented less than 1.6% and 9% error in the three standard samples of
highly involved “py and “Pu. Therefore, gamma-ray spectroscopy is very effective in

the plutonium isotope analysis, having greater than 10% in content.

1.4 =

EZFEFY #Avd 2"HEZ EA ole] F 9
burn-updll ¢]Zet}. Low burn-up ZFEFS 6~9% 99 ““Pust 90% o] “pu
2 xgart. Ppuyt “Pui 717F 0.01~0.02%9F 05% AE=o)th. High burn-up ZFE
e 50~70% WYl 2 Purt £3E ol QoM 20-30% HHdE “Pu, 3~10%0 &

rlo
o,

2 X JgS wown, oA



Apy 183 1~2%0 = puo] & o] otk Purt PPy BYLaE M T
Akl z#lEd 548 Add. YPudl vbdd ol @aF Ame high¢t low

[e}
burn-up Atolel A 714 wWHlgk ZJolE HolFEy. 12 7 AFEAAM e burn-upol

¥ 1. Burn-upo W& Z2FE¥F 5994 Abundances

Burnup “py “py “py “py “py “'Am
(MWd/t) | (wt %) (wt %) (wt %) (wt %) (wt %) (wt %)
2000 0.01 93.45 6.00 0.50 0.04 0.051
9000 0.10 87.10 10.00 2.50 0.30 0.253
17000 0.25 76.25 18.00 4.50 1.00 0.455
26000 1.00 58.00 25.00 9.00 7.00 0911
39000 2.00 45.00 27.00 14.00 12.00 1.417
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Atom Percent 0.223 84.988 12.323 1.888 0.578
CRM 136
This Measurement 0.264 84.100 13.080 1.777 0.780
Atom Percent 0.268 77.635 18.734 2.152 1.211
CRM 137
This Measurement 0.306 76.361 20.192 1.952 1.170
Atom Percent 0.010 91.805 7.925 0.227 0.0330
CRM 138
This Measurement | 0.0176 93.554 6.180 0.193 0.0281
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