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Bubble curtains are a tool to protect human/animal lives, habitats and environments from
marine pollutants (e.g. oil spill or nuclear leak)[1]. In this work, we perform numerical
simulations of bubble curtains and investigate their effects on the dispersion of pollutants.
The phase-field lattice Boltzmann method (LBM)[2] is adopted to simulate the air-water
system, while the pollutant field is computed by an advection-diffusion process within
the LBM framework too. This model is validated against consolidated benchmark tests,
highlighting its excellent properties in terms of accuracy.

The results show that the bubbles modify the flow field and act as wall, which impedes
the diffusion of pollutants. Additionally, increasing bubbles inlet velocity significantly
enhances the wall performance of the curtain by increasing the bubble departure frequency,
Intriguingly, we find a non-monotonic relation between the fraction of pollutant crossing
the curtain and the bubble velocity, with the clear presence of a maximum. The findings
of this research can provide the guidance for actual design of bubble curtain equipments
at a real-life large scale.

Figure 1: Contour map of the phase parameter with isolines of the velocity magnitude (left panel) and
map with isolines of the pollutant concentration (right panel)
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