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Design of fusion reactors includes the development of low-activation materials. V–Cr–Ti alloys are among the candidate structural

materials for the first wall and blanket, with the scarce and costly V as the main component. It is worth considering its regeneration and

refabrication as well as to avoid its disposal as radioactive waste. However, to do so, it is necessary to bring its radioactivity down to

sufficiently low levels.

We have two possible goals:

· Recycling (within the nuclear industry) for first wall and front blanket components. In that case, contact dose rate must be sufficiently

low.

· Clearance (release from nuclear regulatory control) for back blanket and backplate components. In that case, the clearance index must

be below unity. In fact, for components less exposed to neutron activation, clearance may be reachable, after a conceivable period of

decay.

Maximum radionuclide concentrations in the alloys allowing their clearance were determined, using new IAEA Clearance Limits. For

this purpose, also for less neutron-exposed structures, such as the back part of the blanket and the backplate, clearance is possible only

if certain activation products are separated.

As for recycling within the nuclear industry of first wall components, also for clearance it turns out that the development of isotope

chemical separation techniques is interesting and necessary for our purposes.

A suitable method for achieving the required substantial radioactivity reduction of activated V–Cr–Ti alloys is radiochemical extraction

reprocessing, Such a technology, permitting to remove metallic activation products from spent materials, was developed and tested

experimentally in Russia.

Concerning clearance of less activated components, based on the estimated element distribution factors in the extraction and

re-extraction processes, and computations, it was shown that the alloy components may be purified from the activation products, using

this technology, down to an clearance index equal or less than one.

408


