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ABSTRACT

There are many situations in groundwater transport where sorption processes act at the same time.
Equilibria of components in a decay chain, which are known for a single phase system, may remain valid in a
multi-phase environment - but under certain circumstances only: the conditions are noted below. Analytical
solutions are given for systems in which the single processidealization is not valid. Solutions are derived for
cases of the coupled regime (1) of phase-dependent first order decay or degradation and (2) of linear phase
exchange. In the description of two-phase equilibria, R-factors as a generalization of retardation factors are
introduced. A mathematical relationship is derived between R-factors, decay-constants and concentration
equilibria. For radionuclides, this allows the determination of retardation ratios from measured
concentration ratios.
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