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Pyroprocessing is an advanced nuclear fuel recycling technique that uses molten salts to
separate valuable actinides, like uranium and plutonium, from spent nuclear fuel . Unlike the
PUREX method (Plutonium-Uranium Redox Extraction)?, pyroprocessing operates at high
temperatures and does not involve aqueous solutions, offering greater proliferation resistance
and compact processing systems. However, it generates molten salt waste contaminated with
lanthanides and other fission products, requiring purification for effective reuse and safe
disposal.

This project focuses on the LiCI-KClI eutectic salt, a critical medium in pyroprocessing'. Over
time, lanthanide chlorides accumulate, diminishing the salt's effectiveness and posing
challenges for waste minimisation. Zone refinement, a method relying on controlled melting
and solidification, is applied here to purify the salt by isolating contaminants based on their
solubility and distribution behaviour during the process.

Experimental studies are combining zone refinement with advanced analytical techniques,
such as XRD, SEM-EDX, and ICP, to evaluate the efficiency of lanthanide chloride removal.
Vitrification of the remaining salt waste that cannot be reprocessed is being explored as a
method of immobilisation. The outcomes aim to enhance the sustainability of nuclear fuel
cycles and reduce long-term environmental impacts of nuclear waste disposal.
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