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Chemical Separation for the Burnup Determanation of
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Abstract
The separation of U, Pu, and Nd for the burnup determination of the UsSifAl spent fuel
sarmples has been studied, The preliminary experiments were carried out with the simulated
spent fuel solution, The solutions were prepared byv adding of fission product elements to
unirradiated Us3ifAl fuel samples, The fuel samples were dissolved in 6 I HNOs 6 I HMNO;
using mercury catalwst, or applving a mibzture of HCl and HNOg without any catalwst, All

dizsolved fuel scolutions contained a small amount of a residuelsilical, The trace silica



reprecipitated from the fuel solutions taken for the separation was dissolved in HF and
emoved by subsequent evaporating to drvness, The separation of U and fission product
elements from the wvarlous sample solutions was achieved by two sequentisl anion exchange
resin separation procedures, The T, Pu and Nd can ke purely isolated from the sample
solutions with a large emcess of Al by this chromatographic procedures, The dissclution and
separation procedure used in this experiment were applied for kurnup determination of real

UsSif Al spent fuels from HANARD reactor,
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Tabkle 1, Recovery of elerments vusing 1 ml of 0.8 I HNOs in 99.8% CHzOH for washing

Content of Recovery(3:)
&l in sample
(gl Al Eu St Gd Sm Md
530 B34 q2.0 92,2 999 108 B ne 4
1160 Tn 807 80,9 aa8.z 974 BE.7
1740 620 ao.n 3.4 g3z 94 9 80,0
5500 5.1 783 T8.6 9.0 aa .z a0 .4

Takle 2, Recovery of elemnents using 3 ml of 0.8 MM HNOz in 99,82 CHzOH for washing

Content of Fecoveryi:)
&l in sample
{pgl Al En Sr G Sm 1d
5E0 94 2 996 =l 1007 o9 95.1
1160 933 1025 9949 93 5 015 957
1740 935 1021 g9 4 1004 102 5 93 5
HE00 940 102 2 931 98 9 99,0 94 9
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Fig. 1. Dissolution apparatus for UsSH/AL spent fuel
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2. Elution curve for simulated U_Si/Al fuel containing 580 ug Al
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