Radical Annihilation Performance of Ceria Nanosols

Produced by Photochemical Reaction
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+ We developed a novel photochemical technique for preparation of ceria (CeO;) nanocrystals in

simple agueous solution containing only Ce(NO3)3, where no additive and no heating are required.
Under ultraviolet light illumination, photochemical oxidation of Ce®*" resulted in formation
tetravalent state (Ce(OH),**) accompanied by reduction of NOs', then ceria nuclear were formed
through deprotonation of the Ce(OH),**. The aqueous ceria nanosol was prepared via dialysis of the
reacted solution against deionized water to remove the excess electrolyte. The obtained nanosol
with redox activity was potent against reductive annihilation of superoxide anion or
1,1-diphenyl-2-picrylhydrazyl (DPPH) radicals, and their performances largely exceeded those of
enzyme (superoxide dismutase) or ceria nanoparticles produced by a conventional solution
synthesis. The results can be explained by well-dispersion of the nanoparticles in the aqueous
medium and a high Ce®" level in surface region.
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