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We propose an extension of the one-dimensional model introduced in [1] to describe a
vapor deposition process used for the fabrication of thin film layers in the photovoltaic
industry. In the process, a wafer is introduced in a hot chamber where chemical elements
are injected under gaseous form. As the latter deposit on the substrate, a heterogeneous
solid layer grows upon it. We are interested in two essential features of the problem: the
evolution of the surface of the film and the diffusion of the various species in both phases,
due to high temperature conditions. Our model consists of two cross-diffusion systems
coupled by a moving interface through which chemical reactions occur.

More precisely, we consider the moving-boundary domain Ω(t) = (0, X(t)) ∪ (X(t), 1)
and n different chemical species represented by their densities of molar concentration
c(t, x) = (ci(t, x))1≤i≤n, subject to nonnegativity and volume-filling constraints. The
dynamics in the solid (resp. gas) phase is modelled by a size-exclusion (resp. Stefan-
Maxwell) cross-diffusion matrix, while the interface reactions are modelled by the Butler-
Volmer formulas, given, for some constant reference chemical potentials µ∗,g,µ∗,s, by
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These formulas appear as flux boundary data at X−, X+ of the respective cross-diffusion
systems and the model is completed by the interface evolution formula

X ′ = −
n∑

i=1

Fi.

In this communication, I will introduce the model in full detail and present its dissi-
pative structure, using ideas from [2]. I will also characterize the stationary states and
discuss long-time asymptotics. Then, I will introduce a finite volume approximation of
the system. Although such schemes were previously designed for each respective cross-
diffusion system in a fixed domain, the main novelty of our scheme is the treatment of the
moving interface. The resulting discrete nonlinear system is shown to admit a solution
that preserves the full structure of the continuous system, namely: mass conservation,
nonnegativity, volume-filling constraints and decay of the discrete free energy. Numeri-
cal simulations illustrate these properties and suggest that the scheme also preserves the
long-time asymptotics. A concise presentation of the scheme can be found in [3].
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