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Abstract
Current efforts in the exploitation of nuclear energy consider the introduction of advanced reactor systems, including fast and molten salts reactors. These 
systems may also require new pyrochemical and pyrometallurgical reprocessing technologies resulting in the generation of new types of waste. This waste 
needs to be processed and eventually disposed of, but due to its radiochemical properties and chemical composition its waste management may be 
challenging.
The poster provides an overview of potential types and basic characterisation of anticipated waste streams generating by pyrochemical and 
pyrometallurgical reprocessing technologies, in particular:              
• Molten salt / liquid metal reductive extraction proposed as a separation method to be used for the molten salt fuel processing. The main principle of the 
technology is based on the selective molten-salt / liquid metal reductive extraction into liquid bismuth in multistage counter-current extraction system.
• Electrochemical separation is also proposed for molten salt reactor systems. There are two methods: cathodic deposition (electrowinning) or anodic 
dissolution (electrorefining). Both of these electrochemical processes allow for the separation of spent fuel components either in pure metallic form, or in 
the form of solid or liquid metal alloys, as well as in the form of mixed fluoride or chloride melts.
• Fluoride volatility method which is proposed for reprocessing of spent MOX fuel from fast reactors or LWRs containing high concentrations of plutonium. 
The separation process comes out from ability of uranium, neptunium and plutonium to form volatile hexafluorides, whereas most of fission products 
(lanthanides) and transplutonium elements form non-volatile trifluorides. The arising products will thus be represented by gaseous phase containing U, Np, 
Pu and solid fluoride waste comprising fission products and the rest of transuranium elements (Am, Cm) captured on an inorganic high surface area 
sorbent, e.g. Al2O3 (alumina). Fluoride volatility method can individually separate uranium, plutonium, and potentially also neptunium. However, this 
technology (like hydrometallurgical PUREX) cannot individually separate americium and curium which then accompany the fission product stream.
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CHALLENGES               

Management of gaseous radionuclides (container, sorption?)                                                                   
Conditioning of sorbents with captured radionuclides (media?)                                                                
Processing waste containing fluorides (suppression of reactive and 
corrosive properties?)   

Conversion of fluoride salts into a stable form (technologies?)     

Long term performance of new waste form (durability of disposal 
containers, mobilisation of radionuclides?)   

Management of gaseous and volatile elements (I, Tc, Cs, Xe, Kr)    
Recycling of metals & chemicals advanced cycles (Cd, Pb, Bi, Zr)

The study has been performed within EURAD-2 project co-funded by the European Union under Grant Agreement N°101166718.
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