N
N

N

HAL

open science

Ultrasound-assisted conversion of UO2 into U(VI)
peroxides in aqueous solution saturated with Ar/02
Julien Margate, Matthieu Virot, Manon Cot-Auriol, Tony Chave, Thomas
Dumas, Sergey I. Nikitenko

» To cite this version:

Julien Margate, Matthieu Virot, Manon Cot-Auriol, Tony Chave, Thomas Dumas, et al.. Ultrasound-
assisted conversion of UO2 into U(VI) peroxides in aqueous solution saturated with Ar/0O2. 17th

Meeting of the European Society of Sonochemistry, Sep 2020, Iena, Germany. hal-04766196

HAL Id: hal-04766196
https://hal.science/hal-04766196v1

Submitted on 4 Nov 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-04766196v1
https://hal.archives-ouvertes.fr

Ultrasound-assisted conversion of UO; into U(VI) peroxides in
aqueous solution saturated with Ar/O,

J. Margate [1], M. Virot [1], M. Cot-Auriol [1], T. Chave [1],
T. Dumas [2], S. I. Nikitenko [1]

[1] ICSM, Univ Montpellier, CEA, CNRS, ENSCM, Marcoule, France.
[2] CEA of Marcoule, BP17171, 30207 Bagnols-sur-Ceze, France
julien.margate @cea.fr

In the French nuclear industry, uranium is used as nuclear fuel in the oxide form U(IV)O,. After being
used in the reactor, spent nuclear fuel is very damaging for organisms and must be safely contained
for thousands of years. During storage, the potential intrusion of groundwaters through containment
failures could result in the production of radiolytic species such as H,0, that can contribute in the
corrosion of UO,-based matrices and promote the dissolution and release of radionuclides into the
surroundings. Sonochemistry provides an original route to slowly accumulate H,0, in solution
through the acoustic cavitation phenomenon. [1-3]

After the formation of well-characterized UO, powder with different refractory character using the
oxalate route, behavior's powder was studied as a function of the sonochemical parameters
(Acoustic frequency, solution composition, gas). This revealed the possible complete conversion of
U(IV)O, into (meta-)studtite [(UO,(0,)(H,0),)-xH,0] with optimized conditions. [4]

The evolution of the reaction media was followed by ICP/AES, UV-Visible absorption spectroscopy
while the solids taken during the experiments were characterized by SEM, XRD and AFM.

The formation of studtite crystal structures was observed on the surface of UO, platelets with a
preserved morphology of the initial oxide (Figure 1.b). This behavior suggest a complex formation
mechanism of uranyl peroxide. Interestingly, specific sonochemical conditions allowed the
observation of an unexpected structure (Figure 1.c).
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Figure 1: a) SEM image of UO, platelets synthetized from oxalate route b) and c) SEM image of the uranyl

peroxide observed after sonication of UO, in H,SO4 5.10* M at 346 kHz (20 w.mL?, 20°C, Ar/O,, and 6h)

The evolution of H,0, accumulation rate under these conditions suggests that H,0, contributes in
oxidizing U(IV)O, into U(VI) and complexing the latter in solution. This work describes an original
alternative to study the behaviour of actinides in solution in the presence of H,0..
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