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The United States has spent more than half a century developing the nation’s nuclear arsenal
and nuclear energy infrastructure. The scale of these activities has, and will continue to result in
+ radioactive waste that poses health, environmental, and proliferation hazards. These radioactive
wastes are generally corrosive liquids containing fission products, actinide elements, precipi-
tates, and nitrate, nitrite, hydroxide, carbonate, and phosphate ions. These wastes must be
processed so that the radioactive and hazardous constituents are safely sequestered from the
biosphere for thousands of years. Ultimately, the long-term performance (i.e., durability) is the
single most important criteria in determining the waste form of choice, but the fundamental
chemical and physical processes that manifest in materials under extreme environments (e.g.,
high radiation dose) and across time and length scales are not well understood. The composi-
tional variability and complexity of waste inventories, combined with the demanding perfor-
mance requirements for the waste form, prohibit a singular approach to nuclear waste process-
ing and stabilization. Moreover, the inextricable connections between processing, properties,
and performance in material systems requires a balanced approach to the materials science and
engineering of waste form materials that will endure for years to come.
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