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In [4] a spinodal decomposition, governed by the Cahn-Hilliard equation [2], is conjectured as the underlying mechanism that
explains the layered sedimentations of monodisperse colloidal particles.

Since the Cahn-Hilliard equation cannot explain this phenomenon by itself, the gravitational force is introduced into the model by
means of conservation of mass and momentum, which, together with conservation of individual species and ignoring temperature
changes, yields a system of equation, the isothermal Navier-Stokes-Cahn-Hilliard equations [3, 1], which are a system of fourth-
order partial differential equations that model the evolution of mixtures of binary fluids under gravitational effects.

Although incompressible models for these equations might be more suitable for explaining the cited layering phenomenon, we
consider the compressible case for the evolution of, e.g. foams, solidification processes, fluid-gas interface.

The aim of this work is to design implicit-explicit time-stepping schemes to avoid the severe restriction posed by the high order
terms for the efficient numerical solution of boundary-initial problems with these equations.

Acknowledgements

I am grateful to Raimund Bürger (University of Concepción) for suggesting to look at Siano’s paper [4] and to Rafael Ordoñez
for preliminary work on Cahn-Hilliard simulations.

This research has been partially supported by project CIAICO/2021/227 funded by GVA and by grant PID2020-117211GB-I00
funded by MCIN/AEI/10.13039/501100011033.

References
[1] H. Abels, E. Feireisl. On a diffuse interface model for a two-phase flow of compressible viscous fluids. Indiana Univ. Math. J., 57(2):659–698, 2008.

[2] J.W. Cahn, J.E. Hilliard. Free energy of a nonuniform system .3. nucleation in a 2-component incompressible fluid. J. Chem. Phys., 31(3):688–699, 1959.

[3] J. Lowengrub, L. Truskinovsky. Quasi-incompressible Cahn-Hilliard fluids and topological transitions. Proc. Royal Soc. A, 454(1978):2617–2654, 1998.

[4] D.B. Siano. Layered sedimentation in suspensions of monodisperse spherical colloidal particles. J. Colloid and Interface Sci., 68(1):111–127, 1979.

∗Dpt. Mathematics, Unversity of Valencia, Av. Vicent Andrés Estellés, 46100 Burjassot, Spain. Email: mulet@uv.es

1


