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From Zeolites to Geoglass: Long-Term Immobilization of s-Block Radionuclides

Elumalai, T.R., Kroeker, S.*
Department of Chemistry, University of Manitoba, Winnipeg, Manitoba, Canada *
The immobilization of radioactive s-block cations such as 135/137Cs+ and 90Sr2+ from aqueous waste streams remains a challenge. Zeolites and geopolymers have been used to adsorb Cs+ and Sr2+, however they suffer from low ion retention capability and poor long-term durability. Vitrifying these wasteforms with B2O3 to form "Geoglass" improves both properties to meet long-term disposal standards. Cs+ uptake by clinoptilolite is effective in single-ion model solutions, and only marginally reduced in the presence of competing ions, remaining sufficiently selective for large-scale application in complex aqueous waste streams. After vitrification, the resulting boroaluminosilicate glass is characterized by solid-state NMR. These findings suggest that Geoglass processing produces a versatile, low-volume, and durable material for long-term radioactive containment.
