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Variety of natural organic matters in deep underground and their impacts on
radionuclide migration
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Groundwater contains various natural organic matters with different
properties, reflecting its genesis. In this research we investigated their properties and classified
them, using the emission-excitation matrix (EEM) measurement and parallel factor analysis, a robust
and powerful multivariate analysis for multi-dimensional data. The EEM of a large number of
groundwater samples collected at the different geology, namely granitic and sedimentary
groundwaters, were measured. The resulting data sets were processed by PARAFAC to extract common
fluorescent components, which were compared with those in the existing database. We successfully
classified the origin of the different NOM types in the two types of the groundwaters. In addition,
we also measured EEM of the sedimentary groundwaters samples after adding Eu3+ as an analogue of
radionuclides important for the safety assessment . Further PARAFAC analysis revealed the reactivity

of the different NOM components against Eu3+.
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