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Significant amounts of irradiated graphite are currently stocked in many countries. Despite extensive research, there is no reliable protocol for efficient selective removal of 14C and 36Cl radionuclides. In this work we report results of relatively long-term (~2 years) leaching of real irradiated graphite in aqueous solutions mimicking underground water at proposed Russian geological repository, equilibrated with bentonite. The leaching experiments at several temperatures were performed both on as-irradiated samples and on samples subjected to chemical (various acids) treatment aimed at removal of the radionuclides. The samples were monitored on a regular basis using X-ray photoelectron spectroscopy (XPS) and SEM; radionuclides in solutions were studied using nuclear spectroscopy.
As expected, the surface of the samples remains virtually intact from the SEM point of view with the exception of some precipitates from the fluids. In the same time, XPS clearly shows dramatic changes in surface properties in the leached samples. The surface oxidation degree and composition of the surface functional groups strongly depend both on details of the prior chemical treatment and on duration and temperature of the leaching experiments.
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