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Background Radiation Chemistry

Am(lll) is generated during nuclear fission and is a large contributor to the long-lived radiotoxicity of used nuclear fuel (UNF).? Under the high NO,/HNO, concentration conditions found in

UNF reprocessing, radicals and molecular products are
generated by the radiolysis of aqueous solutions:’

The separation of Am(lll) from other lanthanide fission products in UNF remains an enduring challenge due to the similar
chemical and physical properties of these trivalent f-elements.
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Previous work has demonstrated that NO,* can be used to
transiently oxidize trivalent actinides with formally higher
(111)/(IV) redox couples.®10

disproportionation of Am(V) needs to be resolved.

Therefore, we have conducted the first kinetic study of the oxidation of Am(lll) to produce Am(IV)
under conditions relevant to UNF reprocessing, i.e. high nitric acid (HNO;) and nitrate (NO;) Am(lll)+NO,;* = Am(IV) + NO,"
concentrations, non-ambient temperature.®

Electron Pulse Radiolysis Temperature-Dependent Am(lll) + NO,* Kinetics

Kinetic data for the growth and decay of Am(IV) and the
complementary decay of NO,* as a function of Am(ll)
concentration was acquired.

A custom-built cell holder allowed the first temperature-
dependent radiation-induced Kkinetics study of an actinide
Electron | element to be conducted. Derived Arrhenius and Eyring
parameters give unprecedented molecular-level insight.
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