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Microplastics detected in various environmental matrices
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A paradigm shift in marine plastic pollution
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Generation of nano- and microplastics by photooxidation

10°

Generated particles

Song et al. (2017) Environ. Sci. Technol. 51:4368; Song et al. (2020) Environ. Sci. Technol. 54: 11191 >aFy g o Plastics
getal (2017) getal (2020 MicrocERA

8x108 -

6x10% -

4x10% -

2x108 -

I Generated micro & nano particles

y=-16295045+55231x B
2
R"=0.935 p<0.01 i

(X ]

0 2000 4000 6000 8000 10000 12000 14000

Total solar radiation (MJ/m?)

® 2.2x108 particles/cm? (0.13 pg/cm?) for nanoplastic
® 4.2x107 particles/cm? (670 pg/cm?) for microplastic

v Volume: 60 L
v’ ¥ surface area: 7676 cm? x 1/2
v’ 3838 cm? x nano-/micro-production rate

= 8.4x10! nanoparticles/buoy-yr +1.6x10'! microparticles/buoy-yr

=1 trillion nano-/microparticles/buoy-yr




Planetary boundary pollution

e Marine environments
- Coastal sediment and water
- Water column
- Deep sea floor
- Polar seas and ice core
- Organisms (from zooplankton to sea birds and marine mammals)

e Terrestrial/Freshwater environments
- River water and sediment
- Freshwater lake
- Soil
- Sewage and wastewater treatment plant
- Organisms (insect larvae, bivalve, and fish)

e Atmospheric environments
- Indoor and outdoor air

® Drinking water and food
- Tap and bottled water, beer, table salts, honey, vegetables, fruits and seafood stuffs, etc
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Historical trend of microplastic pollution
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Ecological risk of marine microplastics in Korean waters
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Current and future generation

We currently eat Our children and grand children might eat
a credit card (5 g) per week 50 credit cards per week or
2,500 cards per year in 2100
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If we keep current increase rate of plastic production (use) and current plastic waste generation rate
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Breaking the plastic wave

Plastic waste
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Assessment of marine litter Input Assessment of
and standing stock ecological and economic impact
Scientific information

Implementation of marine litter management plan and action / public awareness
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Efficient removal of accumulated
marine litter
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Reduction of marine litter input - Reduction of marine litter standing stock

Control of marine litter input
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Reduction of ecological & economic impact
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How does science contribute to break the plastic wave?

The UNEA Resolution (Mar 2022) for End Plastic Pollution: Towards a legally binding instrument, establishes an INC
that will develop the specific content of the new plastic pollution treaty to address the full lifecycle of plastics.
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