
On the “strange term” in the homogeneized
nonlinear reaction-diffusion equation for 

critically small catalytic particles

J.I. Díaz
Instituto de Matemática Interdisciplinar &

Departamento de Matemática Aplicada
Universidad Complutense de Madrid

Madrid, January 26, 2021

1

http://www.mat.ucm.es/
http://www.mat.ucm.es/


In this talk we aim to give a rigorous presentation of the asymptotic
behaviour in reaction-diffusion equations when the size of the particles of a porous
medium is very small. As in other domains of the nanotechnology new and unexpected
behaviors arise.
Joint works with D. Gómez - Castro (UCM), A.V. Podolískii (Moscow State University)
and T.A. Shaposhnikova (Moscow State University).

1. Introduction.
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Fixed-bed chemical reactors

Nanoparticles of silica in a silica nanotube, which includes Pd
nanoparticles used to prepare a packed bed nano-reactoróxido
anódico de aluminio que contiene.

Lee, K. J., Min, S. H. and Jang, J. (2010). Small, 6: 2378–2382.

Catalytic converter for cars
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It is well-known that in many models of Chemical Engineering the theory of
homogenization yields a global model given by an effective diffusion and a global
interior reaction (the same reaction than holds on the boundary of the pellets) when the
size of the particles is assumed to converge to zero. It is assumed, usually, that the size
of the particles is of the same order as their repetition.
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2.  Statement of the main results
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Homogenized problem
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4 Proof of Theorem 1.1
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5  Proof of Theorem 1.2
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6. Non critical case and pointwise comparison of homogenized solutions with the 
critical case
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Thanks for
your attention
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