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Development of performance assessment method for barrier materials in geological
disposal of radioactive waste using multifunctionalized gold nanoparticles
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As a fundamental study on the migration behavior of colloidal radionuclides
in a geological disposal environment, batch and column experiments were conducted using gold
nanoparticles (AuNP) of different sizes coated with polyethylene glycol to study the interactions of
AuNPs with silica sand and Na-type montmorillonite. The transport of AuNP was observed to be
increased for the smaller nanoparticles, which exhibit increased stability against aggregation.
These results suggest interactions other than electrostatic and vdW, including steric effects
provided by the PEG coating can control the transport behavior in porous media such as silica sand.
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