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Abstract

Simple equations of radionuclide migration considering decay-chain in a semi-infinite porous medium are
presented. The exact mathematical expressions for the non-steady migration of nuclides in a radioactive decay chain
have complex structures and are impractical for quickly checking of the hazardous impacts driven by the chain
migration. In practice, the maximum hazard is the main interest and maxima can be given by a steady concentration.
Accordingly, rather simple equations for the maximum concentrations of parent, daughter and grand-daughter
nuclides are given for three different constant boundary conditions; Dirichlet, Neumann, and Robin conditions. The
equations are similar to the sequential radioactive decay formulas and can be used to overview the effect of the
parameter variations such as groundwater flow, sorption characteristics, and hydrodynamic dispersion.
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Table 2 Nuclide parameters used in the example
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Fig. 1 Benchmark calculations indicating the validity of the
present equations
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Fig.2 Relative concentrations of the daughter nuclide with and
without dispersion effect as a function of migration length.
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Fig.3 Relative concentrations of the daughter nuclide with and

without dispersion effect as a function of migration length in the
case of higher parent concentration at inlet.
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Table 3 Parameters used in the calculation of the
reconcentration™®.
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