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From invisible marine exopolymers to hetero-aggregates: Plastics sinking?
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Human consumerism gave rise to a sea filled with plastic debris resistant to degradation, and with increasing
accumulation in the marine environment. Nano (0.1 pym) and micro-plastics (0.1 pm - 0.5 mm) are of particular
concern because they can be eaten by marine life and enter the food chain. Plastics particles have been found
throughout the ocean, from the surface to sediment on the seabed. However, plastic concentrations at the surface of the
ocean were lower than expected, leading to think on a deposition of plastics from the surface to deeper layers of the
ocean. To understand the plastics particles bioavailability to marine organisms as well as their fate in the water column,
it is essential to investigate their interactions with phytoplankton. Microalgae display sticky substances that can form
aggregates which can retain plastic particles. This work was focused to answer the question: Does the phytoplankton
aggregate plastics and transport them to the seabed? Thus, the microalgae potential to form hetero-aggregates with
plastic particles, was studied. Factors as the microalgae species, and their physiological status, the plastic particles type and
size, were also analysed. Microalgae were exposed to nano and micro-plastics during their growth culture cycles and
hetero-aggregates (a gel-like structure) constituted of microalgae, microplastics and exopolymers were formed. The
effects of nano and micro-plastics were determined on microalgal physiology in terms of growth and chlorophyll fluorescence.
The hetero-aggregate pores structure, composition and the density were determined. Overall, the results highlight the
potential of the exopolymers to interact with plastic particles, and the hetero-aggregates importance for the plastics vertical
transport from the water surface to the sediment.
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