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Lewis and Maslin, 2015 Nature
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doi:10.1038/nature14258

Defining the Anthropocene

Simon L. Lewis"? & Mark A. Maslin

MHf QAYLI O RS f Ul OGA
devient prepondérant sur I'eévolution
de I'écosysteme Terrestre

bmarqueurs geologiques, biologiques
et climatiques

hdeébut ? entre 1610 et 1964
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CLIMATE CHANG
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[hentités nouvellement émises et qui
pourraient menacer l'integrité des
processus du systeme terrestre.

hdépassent la capacité des sociétes a
effectuer des évaluations et des suivis de:
risques sanitaires et environnementaux.
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« La vie jetable

Les articles a usage
unique reduisent les
taches ménageéres Throwaway Living
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PLASTICS DEMAND DISTRIBUTION SOURCE: PlasticEurope

Market Research Group

BY RESIN I I PE 2019 (PEMRG) and Conversio Market
& Strategy GmbH
Data for EU28+NO/CH.

Hub caps (ABS); optical fibers (PBT); eyeglasses lenses, 11 3 %
roofing sheets (PC); touch screens (PMMA); cable coating e 19 4 0/
in telecommunications (PTFE); and many others in aerospace, e o
medical implants, surgical devices, membranes, valves
& seals, protective coatings, etc.

Food packaging, sweet and snack
wrappers, hinged caps, microwave
containers, pipes, automotive parts,

Food packaging (dairy, fishery), building bank notes, etc.

insulation, electrical & electroni
HDe nombreux CL MG TR,
W A A o eyeglasses frames, etc.

LI2f e YS NBaX

Includes other thermosets such 7.5 %.
as phenolic resins, epoxide
resins, melamine resins, urea
resins and others

17.4 %

Reusable

bags, trays

and containers,
agricultural film,
food packaging
film, etc.

Bottles for water, soft drinks,

'HPour des usages
multiples

Building insulation, pillows a 7.9 %
and mattresses, insulating foams
for fridges, etc.

12.4 %

Window frames, profiles, floor and 10 0/0 Toys, milk bottles, shampoo
wall covering, pipes, cable insulation, bottles, pipes, houseware, etc.
garden hoses, inflatable pools, etc.
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PLASTICS DEMAND SOURCE: PlasticsEurope

Market Research Group

BY SEGMENT 2019 (PEMRG) and Conversio

Market & Strategy GmbH
Distribution of European (EU28+NQO/CH) plastics converters demand by
segment in 2019. Packaging and building & construction by far represent
the largest end-use markets. The third biggest end-use market is the
automotive industry.

[bDans de nombreux

g 39.6 %
secteurs PACKAGING
=N  —— 4 % T
Iy . 50.7 i
e 9.6, plastes comuerters
demand
[bDes demandes et une — 6.2 %
production croissantes —51%

S 16-7 %

Others include appliances, mechanical engineering,
furniture, medical, etc.
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Trees and Buildings and
shrubs infrastructure
Article 900 Gt 1,100 Gt
L] [ ]
Global human-made mass exceeds allliving
L]
biomass \
https://doi.org/10.1038/s41586-020-3010-5 Emily Elhacham’, Liad Ben-Uri', Jonathan Grozovski', Yinon M. Bar-On' & Ron Milo'™ “ a
Living biomass Human-made mass
Phil. Trans. R. Soc. B (2009) 364, 1973-1976 Animals FIEGITE -
doi:10.1098/rstb.2009.0054 4Gt e 8 Gt
¥ § -
Our plastic age ¥ % ,"’S N\ |
Richard C. Thompson!:-*, Shanna H. Swan?, Charles J. Moore?>

and Frederick S. vom Saal?

Elhachakt al., 2020 Nature
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1 ” Product lifetime distributions
0.8 - - Packaging
- Consumer & institutional products
0.6 - —Qther and textiles
. - Electrical & electronic
E 0.4 ——=Transportation
02 ~|ndustrial machinery
' ~Building and construction
0 ; —_— . !
10 20 30 40 50 60 70
Years

Geyer et al., 2017_Sci. Adv
[HDes produits a faible durée de vie
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Cumulative plastic waste generation and disposal
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Tallle
*MaP: Macroplastiques MaP ; climat
Smm------------ ; uv
*MP : Microplastiques MP méit;i?;ues
T UM <o mmmm e mm ; faune
[flore
NP

*NP :Nanoplastiques

Song et al., 2017
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Tail Nombre/surface/
allle toxicité ?
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Y

ST 11101 It ; uv
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Song et al., 2017
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OPINION WILEY
Microplastics as an emerging threat to terrestrial ecosystems

Anderson Abel de Souza Machado™*3() | Werner Kloas** | Christiane Zarfl® |
Stefan Hempel'® | Matthias C. Rillig"®

Contents lists available at ScienceDirect

Environmental Pollution

journal homepage: www.elsevier.com/locate/envpol

Contents lists available at ScienceDirect

Journal of Hazardous Materials

ELSEVIER journal homepage: www.elsevier.com/locate/jhazmat

Review

Are we underestimating the sources of microplastic pollution in terrestrial
environment?

Chenye Xu®, Beibei Zhang”, Chunjie Gu", Chensi Shen”, Shanshan Yin”, Muhammad Aamir”,
Fang Li™*

Current research trends on plastic pollution and ecological impacts on
the soil ecosystem: A review™

Yooeun Chae, Youn-Joo An”

? frontlers R published: 09 Maiﬁ\gggg
in Environmental Science doi: 10.3389/fenvs 2022.855292

Microplastics as an Emerging
Environmental Pollutant in Agricultural
Soils: Effects on Ecosystems and
Human Health

Hong Yu'?, Ying Zhang"?, Wenbing Tan"?* and Zheng Zhang®*

RUDO|LOG

The .
Handbook of pp 1-23 | Cite as

Environmental
Chemistry

Microplastics in Soils as a Source of Pollution and
Environmental Risk

Aida Moya Montes, Jose Navarro-Pedrefio &, Maria Belén Almendro-Candel, lgnacio Gémez Lucas &

Antonis A. Zorpas
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LUCAS: Land Use and Coverage Area frame Surv
Geisseret al., in prep.
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Aboveground biomass
& composition
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Photosynthesis

t

Water & nutrients » Transpiration

Functional links

Water evaporation

/ Pore connectivity

Water availability — Wet - dry cycles

\ Pore space

& soil aggregation
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Root & onion traits —» Microbial activity
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Selection of microbiome

Microplastics change the
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Effets sur les plantes
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Kim andRillig 2021
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Kim andRillig 2021
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HUn bioindicateur de la qualité des milieux terrestigs/aufleuryet al., 2015)
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Environmental Science and Pollution Research
https://doi.org/10.1007/511356-021-15824-z
ECOTOX, AQUATIC AND TERRESTRIAL ECOTOXICOLOGY CONSIDERING THE SOIL: WATER ®
CONTINUUM IN THE ANTHROPOCENE CONTEXT Gheck fr
Polyethylene microplastic toxicity to the terrestrial snail
Cantareus aspersus: size matters
Romain Colpaert’ - Lucas Petit dit Grézériat' - Maxime Louzon' - Annette de Vaufleury' - Frédéric Gimbert' @
a a a b a
£12- p=0.0014
9 MP conc. (%)
g [0
‘S . 25
E’g- llm
=
=
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©
T 41
0]
2
o]
(&)
= =
a
= o
Corlltrol Blig Medium Snllall Mix
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Yang et al., 2021
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Rilliget al., 2019
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'bmodification des usages@gnsommatiox X 0

[héconomiecirculaire

[hefforts sur le cycle de vie des
produitsen plastique
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'bmodification des usages@gnsommatiox X 0

['béconomiecirculaire

[befforts sur le cycle de vie des
produitsen plastique

Contents lists available at ScienceDirect

Resources, Conservation & Recycling

journal homepage: www.elsevier.com/locate/resconrec

Full length article

Environmental Impact When plastic packaging should be preferred: Life cycle analysis of packages
for fruit and vegetable distribution in the Spanish peninsular market

R. Abej6n”, A. Bala’, I. Vazquez-Rowe", R. Aldaco”*, P. Fullana-i-Palmer”

MO2Yyaz2YYlI A2y RUSYSNHASXI
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[bfin de vie deproduitsen plastique

Plastic
I 2006-2018 evolution of plastic PACKAGING** .
) trler pIUS kilo waste tre:tment packaging
tonnes waste treatment
1500 in 2018 (France)
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[bfin de vie deproduitsen plastique
- trier plus

- recycler plus

- trier mieux € Prooramme
N

Efficient recycling processes for plastic
containing materials (l1A)

- recyclermieux
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Chemosphere 182 (2017) 781-793

Contents lists available at ScienceDirect

Chemosphere

(bmaisencorepeude donnees
sur latoxicité desadditifsX

journal homepage: www.elsevier.com/locate/chemosphere

Review

Occurrence and effects of plastic additives on marine environments
and organisms: A review

Ludovic Hermabessiere #, Alexandre Dehaut ?, Ika Paul-Pont °, Camille Lacroix ¢,

Ronan Jezequel ©, Philippe Soudant ”, Guillaume Duflos "
List of common plastic additives and their associated functions and potential effects.

Additives Function Effects
Brominated Flame Retardants (BFR) Reduce flammability in plastic. Also adsorbed on plastic Potential endocrine disruptors
Phthalates Plasticizers to soften plastic mainly in polyvinyl chlorid¢e Endocrine disruptors
Nonylphenol Antioxidant and plasticizer in some plastics Endocrine disruptors
Bisphenol A (BPA) Monomer in polycarbonate and epoxy resins. Endocrine disruptors
Antioxidant in some plastics. Estrogen mimic
Irganox® Antioxidant in some plastics. Chemaosphere 251 (2020) 126373

Contents lists available at ScienceDirect

Hermabessieret al., 2017

Chemosphere

journal homepage: www.elsevier.com/locate/chemosphere

Non-intentionally added substances (NIAS) in recycled plastics

0. Horodytska *, A. Cabanes , A. Fullana
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Current Peak of toxic release

Rilliget al., 2021

T : v
ime B  Plastic toxicity debt @

plastigue = polymere + additifs + NIAS

— ~

effet particulaire effet chimique
(Iésions physiques) (relargage substances)
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[Het lesplastiquesbiosourcénu biodégradable®
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