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Abstract - The aim of this paper is to study the asymptotic behavior of the
solution of a nonlinear problem arising in the modeling of chemical reactive flows
through periodically perforated domains. The asymptotic behavior of the solution
of such a problem is governed by a new elliptic boundary-value problem with an
extra zero-order term that captures the effect of the chemical reactions.
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1 Introduction

The aim of this paper is to study the asymptotic behavior of the solution
of a nonlinear problem arising in the modelling of chemical reactive flows
through periodically perforated domains. More precisely, we shall focus on
the so-called Langmuir model (see [5]-[6] and the references therein). Let Ω
be an open bounded set in Rn and let us perforate it by holes. As a result,
we obtain an open set Ωε which will be referred to as being the perforated
domain ; ε represents a small parameter related to the characteristic size of
the perforations. We shall deal with the case in which the perforations are
identical and periodically distributed and their size is of the order of ε. In
these perforations we shall introduce a set of reactive solid grains (reactive
obstacles).

The nonlinear problem studied in this paper concerns the stationary
reactive flow of a fluid confined in Ωε, of concentration uε, reacting on the
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