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Job description:

The study of “radiolysis of oxalic acid in the spent nuclear fuel and its impact on the actinide speciation” is integrated within the new framework “CEA – Radiolysis” between the Division of Nuclear Energy (DEN) and the Materials Sciences Division (DSM), which are the two major divisions at the CEA Saclay (5,000 permanent employees). 
Identification of radiolytic species and free radicals produced from radiolysis of liquids is of major importance to describe accurately the basic steps of ionizing radiation, and the chemical reactivity induced. Indeed, radiolysis (, , ) of nitric acid solutions leads to reactive species issued from the radiolysis of water molecules (hydrated electrons, hydrogen atoms, OH radicals, H2O2 and O2), but also from nitric acid molecules (NO2, HNO2 and NO species that generate the coexistence of multiple redox states of nitrogen within nitric acid). All these resulting species are responsible for the degradation of organic molecules used in the spent nuclear fuel cycle (extracting, decontaminating and solvent molecules such as TBP, diamide, EDTA…), and produce various carboxylic acids (oxalic, tartaric, glycolic…) but also gaseous compounds like H2, CO2 and CH4. 
All these compounds, due to the chemical and radiochemical effects involved, can modify the behavior of the radionuclides in the environment considered. As an example, oxalic acid can affect the redox equilibrium of neptunium and the solubility of plutonium, and consequently its formation and stability under radiolytic conditions have been extensively studied. However, published results are still inconsistent about the reacting mechanisms implicated. Therefore, the main goal of this project is to clarify the mechanisms of radiochemical transformation of oxalic acid in aqueous phase, and evaluate its effects on the actinides speciation. In fine, a standard approach of radiolysis should be suggested and apply to other systems of interest.
