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Transport of species in porous media plays a crucial role in a variety of fields, including environmental engi-
neering, geochemistry, and biology. Understanding the movement of species such as contaminants, nutrients,
and microorganisms through porous media is essential for predicting and mitigating the impacts of human
activities on the environment, as well as for developing effective remediation strategies [1]. For example, in
the field of environmental engineering, knowledge of species transport in porous materials is essential for
designing effective remediation strategies for contaminated soil and groundwater. In other applications such
as water treatment, understanding the transport of nutrients and contaminants in porous media can help in
the design of filtration systems and the optimization of treatment processes [2]. Additionally, research on
transport of C'O2 in porous media is crucial for developing and implementing effective strategies for carbon
sequestration in aquifers, which is a key component of efforts to mitigate climate change [3]. In general terms,
the study of transport of species in porous media has the potential to significantly improve the effectiveness
and efficiency of a wide range of environmental and engineering technologies.

In this study, we investigate the behavior of A + B — C reaction-diffusion chemical fronts in a finite radial
geometry where the chemical species A and B are initially separated in space. In addition to the time proper-
ties found for rectilinear ([4]-[6]), and radial ([7]) geometries, we describe the dynamics of the spatial position
of the reaction front (AB) which strongly depends on the initial parameters such as the ratio of initial con-
centrations (7 = B/ Ao), ratio of diffusion coefficients (6 = Dpg/D ), and the size of the geometry (R). We
performed simulations and numerical analysis to predict the dynamics of the front and compared our results
to experimental observations performed in gel and liquid systems.

Unlike previous studies done in infinitely extended domains, our results show that the reaction front could
remain stationary at any spatial position depending only on the initial conditions. With the aforementioned
numerical analysis, we are able to predict the short, medium, and long-time dynamics of the reaction front.
Our findings provide new insights into the behavior of A + B — C' chemical fronts in finite radial geome-
try. By better understanding these dynamics, we can improve our ability to control and manipulate chemical

reactions in more complex settings.

Participation

In-Person

References

[1] Oya, S., & Valocchi, A. J. “Transport and biodegradation of solutes in stratified aquifers under enhanced
in situ bioremediation conditions”. Water Resources Research, 34.12 (1998): 3323-3334.

[2] Miele, Filippo, Pietro De Anna, and Marco Dentz. “Stochastic model for filtration by porous materi-
als”Physical Review Fluids 4.9 (2019): 094101.

[3]Thomas, Carelle, Sam Dehaeck, and Anne De Wit. “Convective dissolution of CO2 in water and salt solu-
tions.”International Journal of Greenhouse Gas Control 72 (2018): 105-116.



[4] Galfi, L., and Z. Racz. “Properties of the reaction front in an A+ B— C type reaction-diffusion process.”
Physical Review A 38.6 (1988): 3151.

[5] Koza, Zbigniew. “The long-time behavior of initially separated A+ B— 0 reaction-diffusion systems with
arbitrary diffusion constants” Journal of statistical physics 85.1 (1996): 179-191.

[6] Ben-Naim, E., and S. Redner. “Inhomogeneous two-species annihilation in the steady state.’Journal of
Physics A: Mathematical and General 25.9 (1992): L575.

(7] Brau, Fabian, Gabor Schuszter, and Anne De Wit. “Flow control of A+ B— C fronts by radial injection.”
Physical review letters 118.13 (2017): 134101.

MDPI Energies Student Poster Award

No, do not submit my presenation for the student posters award.

Country

Belgium

Acceptance of the Terms & Conditions

Click here to agree

Energy Transition Focused Abstracts

Primary author: Dr ESCALA, Dario M. (Université Libre de Bruxelles)
Co-authors: Prof. DE WIT, Anne (ULB); Prof. BRAU, Fabian (Université Libre de Bruxelles)
Presenter: Dr ESCALA, Dario M. (Université Libre de Bruxelles)

Session Classification: MS21

Track Classification: (MS21) Non-linear effects in flow and transport through porous media



