Postdoctoral Appointee at CEA Marcoule

Job Description

The topic of the post doctoral deals with the recycling of rare earths coming from different sources of waste. Indeed, electric and electronic wastes contain permanent magnets (NdFeB) with a high concentration of rare earth (Nd, Pr and Dy) and their recovery is today not available. Because of the strategic value of these materials, it is worth to recycle them. The goal of the project is thus to develop and optimize a new process for rare earth recycling from these magnets.

Once the magnets will be transformed in powder at CEA Grenoble laboratories (DRT/LITEN/DEHT/LPCE), the solid will be dissolved in acid solution (nitric, chlorhydric or sulfuric acid) at CEA Marcoule laboratories (DEN/DRCP/SMCS/LEPS) and the post doc’s work will consist in optimizing the experimental conditions for heavy rare earth separation by solvent extraction following the next methodology:

· Selection of different solvents (or class of molecules) for rare earth separation after a literature review
· Determination of distribution ratios of the different rare earth (RE) from the selected solvents (either available at the laboratoy or to order specifically). Evaluation of extracting properties and selectivities towards iron, boron and light lanthanides.
· Selection of the extracting system and optimization of the formulation ;

· Optimization of experimental conditions for the heavy lanthanide separation.
Another recycling option could also be investigated during the post doc. In this case, the goal will be to recycle the rare earth altogether under metallic form by pyrochemistry in order to prepare new magnets. After separating the RE from iron by chemical treatment and conversion into oxydes, the RE will be:  
· either dissolved in melting chlorides or fluorides in order to be reduced under metallic form by optimizing the experimental conditions (cathode selection, salt nature, temperature, potential),
· or directly converted into metals by a calciothermic method. 

Once converted into metals, the rare earth will be sent back to CEA Grenoble LITEN for further characterization to validate the purity of the recycled RE and the new magnets.  
Knowledge, Skills and Experience 

The candidate must have a Ph.D in chemistry with a good experimental experience in solution chemistry and if possible in solvent extraction. Understanding of metal ion separations and general inorganic chemistry will be necessary.
Excellent communication skills in English are required.
Other: knowledge in coordination chemistry and pyrochemistry will be extremely beneficial.

Minimum Education/Experience Requirements

Years Since Ph.D: 0-2
Details and contract

12-month post doctoral contract at CEA Marcoule (Commissariat à l’Energie Atomique et aux Energies Alternatives) from january 2013.

Work in collaboration with CEA Grenoble (DRT/LITEN/DEHT/LPCE – R. Laucournet) which develop this kind of magnets.
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