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Figurel Photos of the landscape of the sampling site and the microplastics separated from the soil sample
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Figure 2 The percentage of shape types (a), abundance of size frac-

tions (%) (b), and the average size (c) of the different microplastics in
the test soil sample
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Tablel Color, shape, size range and abundance of microplastics in the test soil sample
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Figure 3 Scanning electron micrographs (SEM) of the different microplastic types. (a),
(b) Fragments; (c) granules; (d) fibers; (e) films; (f) control plastic (fresh film); (g) control
plastic (fresh fishing line)
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Figure 4 SEM images of the microscopic features of the microplastics. (a), (b) Surfaces of fragments (black); (c), (d) edges of fragments
(semi-transparent); (e), (f) pores of granules
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Figure5 SEM images and associated energy spectra of the microplastics. (&), (b) Impuritiesin silt and the energy spectrum of unwashed fragments;
(¢), (d) surface impurities and energy spectrum of fragments washed with 2 mol/L HCI solution followed by ultrasonic treatment
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Separation of microplastics from a coastal soil and their
surface microscopic features
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Microplastics (<5 mm) are emerging pollutants in the coastal zone and are of worldwide concern. Previous studies have
shown the importance of surface features of microplastics on the adsorption and transport of chemical pollutants in the
ocean and coastal environment. The objective of this study was therefore to characterize the surface properties of the
microplastic samples from a reclamation area polluted by plastic debris in Chaofeidian, Hebei Province. A surface (0-2
cm) soil composite sample was collected from several square plots each with an area of 1 mx1 m. The microplastics were
separated in two steps. Firstly, 500 g (dry weight) soil sample was reduced to <100 g soil which contained most of the
microplastics using continuous air-flow flotation separation apparatus designed by our own group. Secondly, the
microplastics were separated from the soil by density separation using Nal solution (1.8 g cm™) followed by visua
selection. All the microplastics were photographed and image analysis was performed using the program Nano Measurer
1.2 for counting and size measurement. The microscopic features of the microplastic surfaces were characterized using a
scanning electron microscope equipped with an energy dispersive spectrometer (SEM-EDS).

Four types of microplastics, namely fragments, granules, fibers and films, were separated from the test soil and black
film is a new type of microplastic reported here for the first time. The abundance of all the microplastics was 317 n
(500 g)™* (dry weight) at this site with granulate microplastics accounting for 75% of the total abundance followed by
fragments accounting for 20%. The size of the microplastics was 1.56+0.63 mm on average and the <1 mm size fraction
accounted for 49.8% of the material. The abundance of the different size fractions of the microplastics was negatively
correlated with their size in general. Granules were the most abundant type with the smallest average size on the whole.
The abundance and size of the microplasitcs found at this site were comparable to those in other study areas such as a
coastal sand beach in Belgium and mangrove sediment in Singapore.

The SEM results show weathering features on the microplastic surfaces which were characterized by various porous
morphologies and structures. The surface of microplastic samples from the soil was rough with pronounced cavities and
similar to previous results observed in coastal environments. However, the surface morphology was distinctly different
from that of the virgin plastics. The uneven surface of the microplastics might increase fouling due to changes in surface
area and other properties as reported in other studies. We used two solutions (H,O and 2 mol L™ HCI) to distinguish the
foulants between stable and loose combinations. The adhering soil particles were easily removed by washing with water
and HCI. However, iron oxides were observed adhering tightly to the surfaces of some of the microplastics and could not
be removed by washing with 2 mol L™ HCI. Since there are several types of iron oxides with different surface properties,
their stable combination with the mciroplastics might have a pronounced impact on the surface alteration of the
microplastics. Moreover, the complicated surfaces of the weathered microplastics likely have very different adsorption
characteristics for chemical pollutants compared with the unaltered virgin plastic surfaces. More surface properties of
weathered mciroplastics (including pore volume, crystalline structure, and functional groups) must therefore be identified.
Moreover, further studies are required to explore the binding mechanisms of chemica pollutants on the microplastic
surfaces and the bioaccumulation and ecological toxicity of these combined pollutants with respect to the different
surface morphologies and other characteristics of the microplastics with special concern regarding microplastics that are
dominated by the <1 mm fraction (MP1).

microplastic pollution, surface micromor phology, abundance, continuous air-flow flotation separ ation, coastal soil
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