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The Radioactive Materials Analytical Laboratory (RMAL) has performed measurements for atom percent fission in irradiated mixed oxide (MOX) fuel for the Department of Energy's Fissile Materials Disposition Program (FMDP) since 1999

To date four irradiation cycles have been examined and analyzed:
@ 7.5 GWd/MT (Summer 1999)

@ 22 GWd/MT ( Spring 2000)

@ 30 GWd/MT ( Summer 2001)

@ 40 GWd/MT (Winter 2003)
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With each successive campaign, the processes involved in the percent atom fission determination have been improved and refined such that, for the final campaign coming up this summer (2004), the updated processes employed
will be both effective and efficient, requiring a minimal amount of personnel dose and having much improved turnaround times compared with those of the initial campaign
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FMDP Test Assembly

Summary of Analytical Procedurs for
Bumup Determinaticns

Irradiated fuel pellets are dissolved, and the resultant digests

darg ione for necdymi phutonium, and uranium
isotopes. The purified aliquots are quantified for their elemant
of interest by isotope dilution mass spectrometry (IDMS]
The measured IDMS concentrations for Nd, Pu, and U and
their respective Isotopic are used lo
each lsoiope's atom fraction (atomig)
The percent burnup is calculated as the sum of the 22U +
23%py atom fractions consumed (calculated as a ditect ratio
of the M8y
from fission) divided by the initial total fissionabia isotopes
concentration (2% + 258y 4 29py 4 240py . 241py)
simple convarsion factor can be applied to convert units
1o GWdAMT

M1 *8N4 effect

Sample Preparations

All sample digestions wara performed in shielded hot cells on & hot plate with covered
beakers at 150°C surface temperature

Sample sizes ranged from 2.5 t0 5,0 g and consisted of whole iradiated pellets or

peliet fragments
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Uranium Separations

RMAL U Separation
(7.5, 22, and 30 GWAMT)
r -
[
[ i -

L T [ oy |

Data Comparisons
Comparisen of TIMS and ICPMS Burnup Data (30 GWdMT)
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Overview of the Analytical Processes Used to Simplify Atom Percent Fission Analysis in Uranium and Plutonium Fuels



