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Objectives

<+ Spent nuclear fuel(SNF) contains ~ 95% UO, matrix, with the remaining 5%
as fission products (5Sr,I,Cs,Xe, Tc), and transuranic elements(Pu,Np,Am,Cm).

» It contains highly radioactive isotopes and generate decay heat.

% By 2045, ~ 12,000 metric tons of SNF are predicted to be generated from

the Swedish nuclear facilities, with final disposal planned in a deep geological

repository.

Investigate the dissolution behavior of
unirradiated MOX fuel in the presence of
metallic iron and to evaluate the effect of
repository relevant reductants (Fe(II),

. dissolved H, and iron corrosion products) on
l its oxidative dissolution.
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Results and Discussion

esigh and Experimental Methodology
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Figure 1. Image of the unirradiated MOX pellet. Figure 2. Autoclave ( Parr instrument, USA)

Figure 9.Corroded iron
foil

Based on the SEM-EDX analysis, iron corrosion products
such as Fe hydroxide, Fe hydroxy-carbonate or calcite
seems most likely formed.

Figure 10.SEM-EDX micrographs, spectrum and mapping on the corroded iron foils
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concentrations (from 2.9 10° M at start to 1.2 10° at the end) are in
good agreement with the lower range of UO,(am) solubility.

<« Anoxic iron corrosion products such as ankerite, chukanovite were
detected on the iron foils while several Fe(III) compounds including
goethite, lepidocrocite and akageneite were formed on the surface of
the MOX pellet.

<« This study shows that the anoxic corrosion of iron in granitic Forsmark
groundwaters completely inhibits the oxidative dissolution of a MOX
pellet with a very high specific alpha activity.

<« Leaching experiments on un-irradiated MOX pellets, while interesting
as highly a-doped UO, samples, also remain relevant in the context of
the long-term disposal of spent MOX fuel.

Figure 11: Raman spectra of the precipitates found on the leached MOX pellet.

“The resulting Raman spectrum in Fig 11. was compared to reference spectra of akageneite (B-FeOOH) and lepidocrocite, showing significant
similarities and indicating that the precipitates are likely composed of Fe(III) oxyhydroxide.
< The spectra shown in Fig 12. align well with calcite (CaCO;), chukanovite (Fe,(OH),CO3), and ankerite (CaFe2*(C0O5),).
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“The diffractogram matches with some peaks for a variety of Fe(III) oxides such as lepidocrocite,
goethite, akageneite, and Fe(III) hydroxide.
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Figure 13: XRD patterns of the red deposit or precipitates formed on the surface of the leached MOX pellet.
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