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RECYCLING FUSION MATERIALS 
 

 
Background 
The inherent safety and environmental advantages of fusion power in comparison with other energy sources 
play an important role in the public acceptance. No waste burden for future generations is therefore one of 
the main arguments to decide for fusion power. The waste issue has thus been studied in several documents 
and the final conclusion of which it is stated that there is no permanent disposal waste needed if recycling is 
applied. But recycling of fusion reactor materials is far to be obvious regarding mostly the very high specific 
activity of the materials to be handled, the types of materials and the presence of tritium.  
 
Objectives 
Study the possible ways of recycling fusion materials and analyse the challenges of the materials 
management from fusion reactors, based on current practices used in fission reactors and the requirements 
for the manufacture of fusion equipments. 
 
Principal results 
 

 

 

 

Specific activity of fusion materials
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A comparison of fusion materials requirements and current fission practices concerning the recycling of metals. 
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Raw Material Value 

A comparison between fusion and fission reactor materials for recycling: the raw material value and the specific activity 
are rather different and require different approaches. 
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All steps of the recycling process were discussed with experts of existing melting facilities for radioactive 
materials in Western Europe and the United States and some of the manufacturers of complex pieces for 
fusion reactors like blanket and divertor modules. These exchanges of information showed clearly the 
difficulties and challenges to be faced to allow future recycling of fusion materials. 
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The challenges and issues being identified, the various ways of recycling fusion materials and the necessary 
nuclear data being available, it is now possible to evaluate the different potential options and the best ways 
to proceed with this problem. One of the main results is also the identification of the necessary R&D areas 
allowing to analyse the feasibility of the planned recycling of materials and reduction of radioactive waste 
generation. 
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Future developments Future developments 
Evaluating the recycling options requires a detailed study of the overall material cycle occurring in a fusion 
plant during its exploitation: i.e. the different recycling paths, the timing aspects (recycling continuously 
during operation or at decommissioning time), using interim "decay" store or not and how long, etc. 
Alternative ways to close the material cycle loop will also have to be analyzed. 
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