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In the case of severe nuclear accident, radiotoxic substances, including gases and aerosols, may eventually reach the environment.  In the case of volatile iodine species (CH3I and I2), an efficient solution may consist in combining current filtration devices (wet scrubbers, sand bed filters…) with an additional filtration stage made of a porous adsorbent. From an industrial viewpoint, silver zeolites are obvious candidates thanks to their thermal stability and radiation resistance, high specific surface areas, tunable pore size and chemistry [
]. Nevertheless, these last years many other kinds of porous sorbents were studied for iodine capture: these include different kinds of inorganic, hybrid and molecular materials, ranging from Metal-Organic Frameworks (MOFs), functionnalized mesoporous silicas and nanocarbons, Porous Organic Polymers (POPs)...The present study aims to establish structure-activity relationships between the chemical and structural properties of some of these porous sorbents, specifically silver zeolites, mesoporous silicas and MOFs and their retention performances towards I2 and CH3I at different temperatures and operating conditions. As studied from “post-mortem” characterization and in situ spectroscopic studies, the similatirities and differences existing in the mechanisms relevant to iodine adsorption will be emphasized for those different classes of materials. 
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