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Context/Alm Rare gas capture and purification is a major challenge for energy, environment, and health applications. In light of the debates on the environmental impact of the nuclear industry, the
development of improved Xe/Kr separation techniques has become a key-objective. In addition, separation and concentration of radioactive Xe from air Is also of utmost importance
for monitoring fission products released upon underground nuclear tests, in the context of the Comprehensive Nuclear Test Ban Treaty (CTBT). In this aim, CEA developed the SPALAX system about 15 years ago which is still under continuous improvement
process.!1 Given the very low abundance (0.087ppm) of Xe in the air and its inert, weakly interacting properties, the adsorbent material used in such a process must exhibit optimal selectivity and adsorption capacity to render the process viable. We have shown
that Ag nanopatrticles (NPs) supported on a microporous zeolite adsorbents such as ZSM-5 exhibits a Xe/Kr selectivity never achieved and capture Xe with a capacity more than one order of magnitude greater than typical active carbons.l2/l3l4] Nevertheless, it was
observed a deactivation phenomena attributed to sintering and poisening of AgNPs.Bl Innovative techniques such as fast electronic tomography or environmental STEM were used to determine the degradation steps.
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3. Long term stability in process conditions 4. Laboratory pilot for material test

Poisoning of AgNPs by the chlorinated compounds and decrease of xenon

adsorption capacities
B s Development of an automated benchtop
Regenerated Ag@ZSM-5 i
for material test

 Direct operation with dry air
« Single adsorbent : Ag@ZSM-5
« 2 columns C1A and C1B (60 g) in parallel to trap xenon
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First tests:
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R - a v Ag@ZSMS5 presents high performance for Xe adsorption due to the formation of nanoparticles — A model has been set up allowing to determine the NPs distribution — This new adsorbent has been
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The Tammann temperature of AgCl is also

regeneration lower than Ag : the NPs are more mobile,

Evolution of temperature and silver volume compare
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