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Paradigm shift 

Mega Macro Meso Micro Nano 

Hippo Dog Ant Dust mite Virus 
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 Bioavailability 
 Target organisms 
 Toxicity 
 Detection difficulty 
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 Volume 
 Entanglement 
 Settling velocity 
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Microplastics 
Large MP 
(1-5 mm) 

Small MP 
(< 1 mm) 

Large MP (1-5 mm) and Mesoplastics (5-25 mm) 



4 

Ubiquitous from coast to Arctic  
 Marine environments  
    - Coastal sediment and water 
    - Water column 
    - Deep sea floor 
    - Arctic ice core 
    - Organisms (from zooplankton to mammals) 
 
 Terrestrial/Freshwater environments  
     - River water and sediment 
     - Lake and sediment 
     - Soil 
     - Sewage and wastewater treatment plant 

 
 Atmospheric environments 
     - Indoor and outdoor air 

 
 Food 
    - Oyster, mussel, anchovy, table salts, beer and honey 
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    Abundance of microplastics reported in the marine environments 

Microplastics in sediment (=33) 

Microplastics in water (n=71) 
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   Microplastic abundances reported in water by net mesh size 
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Distribution of microplastics in world ocean and beach 
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Distribution of microplastic in world ocean 

Van Sebille et al. (2015) Environ Res Lett 
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Mass of river plastic flowing into oceans in tons per year 

Lebreton et al. (2017) Nat Comm 8:15611 
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Top 20 polluting rivers as predicted by the global river plastic inputs model 

Lebreton et al. (2017) Nat Comm 8:15611 

Top 20 polluting rivers as predicted by the global river plastic inputs model. 



Global Plastic production 

46% 

Source: PlasticsEurope Market Research Group (PEMRG, 2014) 
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Size distribution of microplastic in sea water and sediments 
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Shape composition of microplastics in sea water 
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Shape composition of microplastics in sediment 
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    Polymer composition of microplastic in sea water and sediments 
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Conclusion 

 World plastic production, in situ observation and river input   
    and transportation models indicated Asia and North Pacific  
    as hotspot of MP pollution. 

 
 MP abundance in water showed significant correlation  
    with the net mesh size for sampling. 

 
The peak size distribution of MP reflected the size range of  
    the sampling and analytical methods.   

 
 The dominant MP shape was fibre or fragment for water,  
     fibre or foam for beach and fibre for subtidal sediment. 

 
 PE, PP and PS were top ranked polymer types with some  
    exceptions. 
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Thank you! 
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