
Hydrophobic Mesh Assessment and Design App for Oil 
Spill Recovery

Modeling approach

 Concept: the hydrophobic mesh is conceptualized as a porous
media, which, depending on the depth, will have oil flowing
through it while retaining water (Figure 2).

 Governing equations: incompressible stationary 1D two-phase
flow in porous media.

 COMSOL implementation: using the Coefficient’s Form of the
PDE module with multiple dependent variables.

The developed Comsol App allows to change the various parameters of the hydrophobic mesh and the two phases, evaluating the oil recovery
and oil/water selectivity. These depend on the mesh materials and the radius of wires and openings. In this case the phases are oil and water,
but they can be replaced by any pair of wetting and non-wetting fluids for other applications.

The depth at which a mesh is operated affects oil purity, but also recovery speed: the deeper a mesh is submerged, the faster oil is recovered,
but also the less pure this oil is. Something analogous happens with the size of the mesh openings. The App provides tools to choose a mesh
opening radius and operation depth that provide satisfactory collection speeds and purities, for instance, as displayed in Figure 3.
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Hydrophobic meshes are a new, promising technique for the
recovery of spilled oil in the ocean (Figure 1). They allow to recover
and store oil, while filtering it from the surrounding water. They are
clean, efficient and can be used in continuously.

These meshes have one drawback, however: if they are submerged
too deep under the water level, the high pressure will cause
presence of water in the recovered oil. This means the oil would
have to be processed before usage, increasing the cost of the oil
recovery.

Introduction

Hydrophobic Mesh Model App

Objective
Accidental oil spills take place suddenly, have disastrous
consequences and are best remediated as quickly as possible. The
Comsol App presented here was developed with the purpose of
offering a fast, customizable and easy-to-use tool for hydrophobic
mesh designers and users in case of an oil spill.

Figure 1. Oil recovery setup where booms keep the oil from spreading out and the
hydrophobic meshes recover the oil simultaneously separating it from the water.
Image credit: COMSOL

Figure 2. Scheme of a hydrophobic mesh recovering oil while retaining water.

Figure 3. Oil purity and flux isocurves as a function of mesh opening radius and operation depth. 
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