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In France, nuclear waste are managed by the National Radioactive Waste Management Agency (ANDRA). Several repository sites have been built in order
to accommodate nuclear waste packages. One is dedicated to waste containing short-lived radionuclides with radioactivity at Low and Intermediate Level.
Criteria for 143 radionuclides have been defined by ANDRA which guarantees the safety of the facility. Among this long list, Sn-121m and Sn-126 have to be
declared as soon as their activities are over 10E-3 Bqg/g [1]. Both tin isotopes are fission products obtained according to thermal fission yields of 0.00003 %
and 0.06 %, respectively. Sn-121m can also be produced by activation of tin present as an additive in zircaloys and as an impurity in inconels and steels
used in the nuclear industry. Sn-121m decays with a half-life of 55 years whereas Sn-126 is a very long-lived radionuclide with a half-life estimated at
around 10ES5 years. Because of the long half-life and the unknown impact of high energy gamma emissions of Sn-126, ANDRA allows a very low Sn-126
activity limit (2.7 Bg/g) in waste packages. Due to their potential low activities in nuclear wastes, both tin nuclides need to be separated from the matrices

and concentrated through chemical separations prior to any measurement.
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In-house tin standards preparation
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Applications

Real matrices: radioactive steels and ion-exchange resins
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Determination of 126Sn activity
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obtained from obtained from Difference (%)
Method 1 Method 2 = No significant
Sample 1 36.2 36.7 difference between
the two methods
Sample 2 12.3 11.7 4.8

Conclusions

A radiochemical protocol was developed on synthetic samples to
separate tin from various matrices and concentrate it prior to any nuclear
or mass spectrometry measurements. As no 2'mSn or 126Sn sources are
commercially available, the protocol was first applied to zircaloys and
spent nuclear fuel dissolution solutions to obtain in-house standards. The
radiochemical procedure was validated subsequently on ion exchange
resins spiked with 113Sn, 121mSn and 126Sn. The developed radiochemical
procedure enables to measure 2'mSn and 126Sn in Low and Intermediate
Level Nuclear Waste with detection limits of 20 Bg/g and 0.02 Bag/g
respectively.
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