
24th Symposium on Fusion Technology

11 - 15 September 2006 - Palace of Culture and Science, Warsaw, Poland

TOPIC: J - Power Plants, Safety and Environment, Socio-Economics, Transfer of Technology

State of the art of fusion material recycling and remaining issues (P3-J-430) 

Vincent MASSAUT(1), Karin Broden(2), Luigi Di Pace(3), Luc Ooms(4), Raul Pampin(5)

1. EFDA CSU-Garching Boltzmannstr. 2 D-85748 Garching bei München Germany
2. Studsvik Nuclear AB SE 611 82 Nyköping SE 611 82 Nyköping Sweden
3. ENEA/EURATOM Fusion Association Via Enrico Fermi 45 I-00044 Frascati (RM) Italy
4. SCK-CEN Boeretang, 200 2400 Mol Belgium
5. EURATOM/UKAEA Fusion Association Culham Science Centre OX143DB Abingdon UK

Fusion as a power production system presents several advantages in terms of safety and environmental impact, one of these being the

limited amount of radioactive waste production which is burden for future generations. Nevertheless, even if fusion does not produce

long term radioactive waste, e.g. by adequate material selection for plasma facing components, there are two important aspects

deserving consideration: the presence of tritium in relatively large quantity, and the very hard neutron spectrum leading to large

amounts of active materials.

In order to keep radioactive waste levels to a minimum it has been proposed to recycle the materials removed from the reactor, after

adequate decay period and proper handling and treatment. Treatment may include detritiation, separation of different material types and

sorting of the non reusable materials, among others. Moreover if recycle or reuse (within the nuclear industry in general or, for some

particular materials, within the fusion industry) are foreseen, the material has to be melted or reduced to reusable raw material,

machined or the pieces fabricated again, assembled and checked (for geometrical correctness, or leak tightness for instance). And all

this has to be made on industrial scale, as fusion will produce large amounts of material presenting various degrees of radioactivity and

tritium content.

Even if some experience of recycling exists in the nuclear fission industry, which can be used for fusion materials, the different steps

mentioned above are challenging operations when dealing with tritiated materials or highly radioactive components.

The paper presents a review of the current situation and state-of-the-art recycling methods for typical fusion materials (e.g. Beryllium,

Tungsten, Copper and Copper alloys, steel, Carbon) and components of future fusion plants based on current conceptual design studies.

It also focuses attention on R&D issues to be addressed in order to be able to recycle as much materials as possible in a safe,

economical and environmentally friendly manner. Recycling of materials is a challenge which is far from obvious and presents

important spin-offs for the fusion industry. It is not an urgent problem, but the solutions and routes to follow should be developed as

soon as possible to be able to tackle this important issue as it arises.
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