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Introduction
Current estimates project there are 150 million tons of plastic in the ocean, of which only 40 – 250 thousand tons can be found on the
surface (Cozar et al. 2014, Eriksen et al. 2014), or less than 0.2%. Where is the remaining 149.8 million tons? Much of this plastic is
below the surface of the ocean, either having sunk to the bottom and reaching the sediments (e.g. Pham et al. 2014, Buhl-Mortensen
and Buhl-Mortensen, 2017), or suspended in the water column (Gorokhova, 2017). To understand this better, it is necessary to
investigate the presence of microplastic in sediments at the seafloor and to understand the sinking behavior of plastic and
microplastic, as well as how weathering can influence their sinking behavior.

Observations and Models of Sinking
under Still Conditions

Mechanisms

Measurement

Oxidation along with mechanical stress changes the
surface of microplastic, increases the surface area,
hydrophilicity, and leads to fragmentation.

Sampling and generation of Real-World
Weathered Microplastic
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Biofilm growth increases the size and density of
microplastic
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Aggregation with biofilm (marine snow) or
incorporation in organisms/feces
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Sinking rates of different types and sizes of
plastics in different sea water conditions can
be plotted as a function of drag coefficient
vs particle Reynolds number, and
compared with theoretical expectations.
- Amongst other factors, the Reynolds number will
increase with microplastic size and density (e.g. from
biofilm formation), decrease with fragmentation, or
increasing viscosity in seawater (e.g. with depth)

Column experiments
to measure sinking
rates for pristine vs
weathered particles
at different
temperatures and
salt concentrations.

- «Pristine» microplastic from manufacturer deviated more
from theory (higher drag coefficient = slower sinking) than
weathered microplastic. The deviation was most extreme
in cold, salt water. An effect of surface hydrophilicity?
- This model can be used to generalize the effect of
different seawater and microplastic particle changes with
weathering on sinking under still conditions

Analysis of Microplastic in Sediments
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The Coast of Havana
2 000 mg/kg
500 000 particles/m2
PS, PE

Norwegian Continental Shelf
Barents Sea
6 ± 5 mg/kg
18 ± 12 mg/m2
PE, rubber

12 mg/kg
1000 particles/m2
PE, rubber

126 mg/kg
11 000 particles/m2
PP, rubber

Harbor

Rio Almandares
stations

Density separation with ZnCl2:CaCl2-solution (ρ >1.52)
to separate microplastic from sediment, followed by
filtration onto 45 µm steel mesh filter.
Chemical digestion using peroxide oxidation to remove
organic material.
µFT-IR analysis with a Spotlight 200, Perkin Elmer.

300 mg/kg
21 000
particles/m2
PVC, rubber

3 300 mg/kg
320 000
particles/m2
PP, PE

Hotspot near outlet of Rio Almandares
Harbor: mostly petroleum residues
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Northern
North Sea
6700 mg/kg
180 000
particles/m2
PVC, rubber

9 ± 15 mg/kg
47 ± 72 mg/m2
PE, rubber

5 ± 10 mg/kg
43 ± 81 mg/m2
Polyacrylamide,
Central North Sea
paint

Widespread distribution –
also low density polymers
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