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Collection and Purification from air in Three Types
of Porous Materials
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Radioxenon monitoring systems are a crucial component of the International Monitoring System (IMS) for
the verification of the Comprehensive nuclear-Test-Ban Treaty. They monitor the atmosphere for potential
xenon releases originating from nuclear tests. The efficient collection and purification of xenon from air is
essential for their detection capability. The first systems in the IMS used pre-purification techniques to remove
moisture and CO2 followed by activated carbon columns to collect and further purify Xe. In some new systems,
silver-exchanged zeolites have replaced some of the activated carbon columns due to their much higher Xe
adsorption capacity at room temperature. Recent studies on a new class of porous materials, namely metal-
organic frameworks (MOFs), have demonstrated high Xe selectivity over other gas components although in
conditions different than for IMS applications. In the framework of the EU JA VII programme, the potential
use of MOFs for Xe collection and purification from air for IMS applications was investigated for the first
time. This work has been further expanded over the last two years. The resulting thorough comparison of
the Xe collection and purification ability and the underlying material characteristics of two MOFs, two silver-
exchanged zeolites and a reference activated carbon will be discussed.
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Promotional text
A new class of porous material is investigated for the first time for collecting and purifying xenon in condi-
tions relevant for xenon monitoring systems in the International Monitoring System. Its performances are
compared to two other types of porous materials used in IMS.
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