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After an initial discussion of various simpliﬁed models of chemical mass transport processes induced by
external ﬁelds in one space dimension and some of the mathematical problems involved the authors ﬁrst
focus on the discussion of a system of the form
∂0 c + ∂1 i(c, µ, a) = 0,

∂0 µ = 0,

where the concentration c is a scalar function and µ, a may be vector-valued. The parameter vector a is
linked to µ, c by an additional equation h(c, µ, a) = 0. The ﬂux density i is a known scalar function of its
variables with i(0, µ, a) = 0. The initial data are prescribed as particular piece-wise constant function in
the space variable (as for a Riemann problem) of the form c = c0 χ[0,x0 ] , µ = µ1 χ[0,x0 ] + µ2 (1 − χ[0,x0 ] ),
where χ[0,x0 ] denotes the characteristic function of the interval [0, x0 ], x0 > 0. Mass conservation and the
Rankine-Hugoniot conditions are assumed. By elimination of a, µ the problem reduces to a generalized
Riemann problem for the concentration c. In addition, stationary lines of discontinuity [0, ∞[×{0} and
[0, ∞[×{x0 } are assumed. The solutions and their properties are then discussed in detail. Eventually the
eﬀect of an additional diﬀusion term (proportional to ∂12 c and ∂12 µ) in the original system is considered.
The problem with diﬀusion is approached numerically to show the eﬀect of substance trapping between
the strong singularities [0, ∞[×{0} and [0, ∞[×{x0 } previously observed by the authors in experiments.
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