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Plastics

Plastic production, millions of tonnes per year
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The plastic of the world

8.3 billion tons of plastic were produced between 1950 and 2015.
Here's what’s become of it:

in landfills,
dumps, or
simply

used once
thrown away

total

8.3 bn tons

destroyed

0.8

mostly burnt

2.5

in use
schematic diagram
discrepancies due to rounding
dpa-28382 Source: Science Advances, “Production, use, and fate of all plastics ever made,” Roland Geyer



Lost in the environment

PLASTICS IN THE MARINE ENVIRONMENT:
WHERE DO THEY COME FROM? WHERE DO THEY GO?

PlanetCare

microfibre filters

Y LAND BASED - INLAND - 0.50 Mtpa 4

LAND BASED - AT SEA
COASTAL

9

Million tonnes
per annum

PRIMARY
MICROPLASTIC - 0.95 Million tonnes per annum

(Thousand
tonnes)

)

MARINE COSMETICS ROAD BUILDING TEXTILES
PAINT PAINT PAINTS

FISHING LITTER - 1.15

VEHICLE
TYRE DUST

eunomia i:i:

.

TOTAL PLASTIC
ENTERING THE MARINE
ENVIRONMENT

12.2

Million tonnes
per annum

av
BaS o oa s By A,

OCEAN
SURFACE

18kg/ km?
(1% of total)*

SEA FLOOR
70kg/ km? (94% of total)

S AT VAR R S X ACT S R 2R ACTEE )




...and found there

* capt. Charles Moore
(North Pacific gyre, 1997)
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Global distribution of microplastics
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(Micro)plastic pollution

...Is not new

70s!!
Carpenter, Smith, Science 1972
Colton, Science 1974

Plastic Particles in Surface
Waters of the Northwestern Atlantic

The abundance, distribution, source, and significance
of various types of plastics are discussed.

John B. Colton, Jr.. Frederick D. Knapp. Bruce R. Burns
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Fig. 2. Typical plastic p'nrliclee: (A) opaque polystyrene spherules, (B) cl:{r and
1 poly P , (C) opaque and )
(D) Styrofoam. (E) plastic sheets, and (F) plastic pieces.

Plastics on the Sargasso Sea Surface

Abstract. Plastic particles, in concentrations averaging 3500 pieces and 290 grams
per square kilometer, are widespread in the western Sargasso Sea. Pieces are brittle,
apparently due to the weathering of the plasticizers, and many are in a pellet shape
about 0.25 to 0.5 centimeters in diameter. The particles are surfaces for the attach-
ment of diatoms and hydroids. Increasing production of plastics, combined with pres-
ent waste-disposal practices, will undoubtedly lead to increases in the concentra-
tion of these particles. Plastics could be a source of some of the polychlorinated
biphenyls recently observed in oceanic organisms.

While sampling the pelagic Sargas- rence of these particles on the sea surface
sum community in the western Sargasso has not yet been noted in the literature
Sea, we encountered plastic particles in [we also collected petroleum Ilumps,
our neuston (surface) nets. The occur- which have received attention (I, 2)].

SCIENCE, VOL. 175

Fig. 1. Typical plastic particles from tow 2. White pellets are on the left.




land (850 km) (7) (Fig. 1B). We found plastic

Lost at Sea: Where Is All archived among the plankton in samples back to

e L]
the 1960s, but with a significant increase in abun-
. dance over time (Fig. 1E). We found similar types
I C r O p a S I C S the PlaStIC? of polymer in the water column as in sediments,

suggesting that polymer density was not a major

Richard C. Thompson,'* Ylva Olsen,” Richard P. Mitchell,’ factor influencing distribution.
Anthony Davis,’ Steven J. Rowland,” Anthony W. G. John,? It was only possible to quantify fragments that
Daniel McGonigle,? Andrea E. Russell® differed in appearance from sediment grains or

plankton. Some fragments were granular, but
most were fibrous, ~20 wm in diameter, and
Millions of metric tons of plastic are produced  ing, and rope, suggesting that the fragments result-  brightly colored. We believe that these probably
annually. Countless large items of plastic debris  ed from the breakdown of larger items. represent only a small proportion of the micro-
L] . . . . . . . . . . PN .
° are accumulating in marine habitats worldwide To assess the extent of contamination, a fur-  scopic plastic in the environment, and methods are
n Ve n I O n O l I I I C ro p a S I C S and may persist for centuries (/—4). Here we  ther 17 beaches were examined (Fig. 1B). Similar ~ now needed to quantify the full spectrum of ma-
show that microscopic plastic fragments and fi-  fibers were found, demonstrating that microscopic ~ terial present. The consequences of this contami-
bers (Fig. 1A) are also widespread in the oceans  plastics are common in sedimentary habitats. To ~ nation are yet to be established. Large plastic
. . and have accumulated in the pelagic zone and  assess long-term trends in abundance, we exam-  items can cause suffocation and entanglement and
R I C h a rd T h O m S O n S C I e n C e 2 O 0 4 sedimentary habitats. The fragments appear to  ined plankton samples collected regularly since  disrupt digestion in birds, fish, and mammals (3).
p ) have resulted from degradation of larger items.  the 1960s along routes between Aberdeen andthe  To determine the potential for microscopic plas-
Plastics of this size are ingested by marine organ-  Shetlands (315 km) and from Sule Skerry to Ice-  tics to be ingested, we kept amphipods (detriti-
isms, but the environmental consequences vores), lugworms (deposit feeders), and barnacles
of this contamination are still unknown. (filter feeders) in aquaria with small quantities of

o H H H ” : X ) 5 .
m I C r O S C O I C a St I C S Over the past 40 years, large items of microscopic plastics. All three species ingested
plastic debris have frequently been re-

plastics within a few days (7) (fig. S1).

corded in habitats from the poles to the Our findings demonstrate the broad spatial
equator (/—4). Smaller fragments, proba- extent and accumulation of this type of contam-
bly also plastic, have been reported (5) but ination. Given the rapid increase in plastic pro-
have received far less attention. Most duction (Fig. 1E), the longevity of plastic, and
plastics are resistant to biodegradation, but the disposable nature of plastic items (2, 3), this
will break down gradually through me- contamination is likely to increase. There is the
chanical action (6). Many “biodegrad- potential for plastics to adsorb, release, and
able” plastics are composites with materi-

transport chemicals (3, 4). However, it remains
als such as starch that biodegrade, leaving

to be shown whether toxic substances can pass
behind numerous, nondegradable, plastic from plastics to the food chain. More work is
fragments (6). Some cleaning agents also 4000 2400 1400 650

needed to establish whether there are any envi-
contain abrasive plastic fragments (2). Wave number cm ronmental consequences of this debris.

fragment from shore

crry T

nylon

Transmission (%)

Hence, there is considerable potential for 8 E
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What is it?

* Plastic particles smaller than 5 mm (arbitrary)
* Lower size limit ? 300 um 333um now talking about nanoplastics

* Primary microplastics — made that way (plastic pellets, plastics in
cosmetics) : »

e Secondary microplastics — product of fragmentation

e TRWP Tire and Road Wear Particles
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Sources?
By application/product

GLOBAL RELEASES OF PRIMARY MICROPLASTICS TO
THE WORLD OCEANS

Y SOURCE (N %)
.
.

Microplastics in Germany - Top 10 sources

(per person per year)
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Sources?

By geolocation —
WHERE MISMANAGED PLASTIC WASTE IS GENERATED

Top 10 Polluters
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\N h e re (] Volvo Ocean Race 2017-18

Microplastics Data
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In humans

* Food
e Pollution
>> body

Lungs, digestive tract, placenta!
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Risks of pathogen—plastic interactions
Pathogens attach Pathogens also Increased sorption of —» Increase in antimicrobial
to natural particles attach to synthetic POPs and heavy metals resistance genes
e.g., sand and diatoms particles e.g., plastics | __| on plastics
Long-distance transport _,, Transport to ecologically
- 4 of floating particles sensitive areas
increasing
disease risk Longer retention times ~ —p Increased disease risk
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Trends in Microblology
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Fibers

Easy to migrate

Durable
* |ngestion prone
Hard to catch
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CONTROL 50 mg/L MP

Fibers

* Shedding depends on conditions:
Textile, load, detergent, T, machine/program, dryi=]
* Up to 0,25g /kg (0,025 wt%)

* Wide range of lengths 50um — 5mm+
>> can be ingested by many organisms
* High specific surface — easy migration

 Synthetic fiber use growing 60+% (blends!)
* Natural fibres not neutral

500 pm 500 pm

o
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Mitigation of fibre pollution

Three-prong action
» Textile improvements (longer term)

Filtering at source (fastest, future: washing machines with filters)
WWTP (investment)

Wastewater Treatment
Unit Processes

Legislation appearing
(France, US, Netherlands, Sweden)

@ lVlVlVl-@ﬁ

4% fibers
Microplastics (MP)
0.5 MP/L
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Global plastic production...
Million tonnes, 2013 1800/ -

Challenge

1500 —

Commonwealth of

EU Independent States
. . . n Japan [fl
* Plastic use will continue to grow Nﬂ |
. . . America ina
* Microplastics already contaminate our planet - “222’35.2:‘ F X
* Microplastics in environment are impossible to collect A LT, 5
» Effects are negative abo -
600 —
* Must stop emissions ..and future trends

Mllllon tonnes

* Change practices, products, use pollution prevention methods and technologles
* Multistakehoder approach needed: science, R&D, NGO, Gov, public :
* International effort s

............

I 1 1
1950 1970 1990 2010 2030 2050

* Similar to climate change: NO TIME TO LOSE B e
* Not only challenge & hazard!
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We know
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PlanetCare microfiber filters

Q PlanetCare
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-Mojca Zupan, founder & CEO
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Life-changing Exhibition

Each one of us throws one light
plastic grocery bag worth of
microplastics into the ocean
every week simply by washing
our clothes.

PlanetCare:; founded 2017
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Efficient & Accessible

The first and only washing
machine filter with proven
efficiency to stop 90% of
microfibers. Available worldwide.

Closed loop service

Catching microfibers is only the
first step. With our unique return
& reuse service we make sure all
used cartridges are

refurbished: 95% is reused, and
5% recycled.
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Independently Tested

“PlanetCare is the best
microfiber filtering solution
on the market.”

-Swedish Environmental
Protection Agency, Dec 2020
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A wide range of
quality solutions

Development of filter variants to
cover all washing machine types
(domestic, commercial, industrial)

Partnership network

NGOs, national policy
makers and other relevant
stakeholders (OECD, UN,
fashion & textile industry,...)
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Policy Change

PlanetCare is an active
stakeholder in governmental
groups across Europe (France,
Sweden, the Netherlands), which
is resulting in policy changes and
has direct effects on the washing
machine industry.
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{1

Finally consumers can take action. If we
wait for the fashion industry, it can take
years before the problem is solved.

- Maria Westerbos, Founder at Plastic Soup
Foundation

PlanetCare has been featured in

W ESTGMPANY
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Reduce microfiber
pollution

e Choose clothes from natural fibers

« Take good care of your clothes,

mend them, and buy new less
often

« Wash full loads, at lower
temperatures, and only when

really necessary

« Dispose of dryer lint properly

 Use a microfiber filter




Never doubt that a small group of
thoughtful, committed, citizens can
change the world. Indeed, it is the only
thing that ever has.

- Margaret Mead
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hello@planetcare.org

www.planetcare.org
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