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Study of capturing micro-sized floating polyethylene particles using a bubble

Jinyong Choi~ and Hyungmin Park™’

Abstract Underwater environmental pollution caused by microplastic particles is considered to be one
of the most serious problems in many oceans and countries nearby. Previous academic studies or field
technologies tried to remove the micro-sized particles are often energy-consuming and costly, so it
is hard to be employed for the actual uses. In this study, the mechanism of removal of micro-sized
polyethylene spheres (size in order of 100 1 m) using a rising bubble is experimentally investigated.
It is found that the particles are either affected by bubble wake, thus translocated close to the water
surface, or pushed far away by the surrounding fluid flow, depending on their initial position relative
to the bubble. By scrutinizing the visualized behaviors of bubble-particle interaction, we draw the
governing parameter, i.e., the polar angle between the particle and the bubble, to determine the
effective capturing of the particles with a rising bubble.
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Fig. 1. Experimental setup for the single bubble flow
to the particle-suspended 3D water tank.
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Fig. 2. Particle dislocation occurred at bulged part of
bubble (image sequence in interval of 0.01 second).
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Fig. 3. Direction of velocity of bubble centroid
(vector not drawn in scale) at the instance of
bubble-particle collision with particle trajectory within
50 frames (0.05sec) in interval of 0.01 second.

Fig. 4. Bubble tail clinging phenomenon of particle
followed by bubble bulge dislocation (image sequence
in interval of 0.001 second).
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Fig. 5. Entrainment of a particle due to the bubble
wake (image sequence in interval of 0.1 second).
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