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Examples of Matural and Synthetic Polymers

Structural differences between thermosets, elastomers, and thermoplastics




Virgin plastics or Primary Plastic Polymers (PPP):

‘Plastic materials made of synthetic and semi-synthetic
polymers that are used for the first time to create plastic

products in any form.” This ...includes ...[all PPPs] made
from bio-based and fossil-based feedstocks.
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Non-biodegradable plastic

Bio-based plastic
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Fig 1. Cotegories of bio-based, fossil-bated, odegradable, and noa-
Eodegradoble plostics. The conflated term Bisplastics” camprises i)
fousil-based biodegrodobie polymers, i) bio-bosed Wodegradoble

podpmers and i) bio-based non-biodegradable poiymers.”
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Cumulative plastics production

Even if plastics production is reduced

between the range of 1%~3% per year,
global plastics pollution will continue its upward trend

as cumulative production.
Consequently more ambitious reduction targets

are urgently needed. ¢
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Plastics are integral to the
Triple Planetary Crisis
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Resources
(oil extraction &
bio-based feedstock)

Palymer production

Product manufacture

Transport & trade

Commercial, industrial
& consumer use

Waste management
& recyding

Remaoval & remediation

for an
Effective
Plastics
Treaty
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Plastic pollution at each life stage

Pollution

CO,, CH,, fracking water, oil spills, chemicals, fertilizers and pesticide

pellet/nurdle loss, loss of flakes and powder, CO,, CH,, hazardous air pollutants,
1anoplastics pollution, airborne mic monomers and polymers,
non-intentionally added substances (e.g. formaldehyde) and other chemicals

noplastics pollution,
cs/ paint fragments in wastew
, chemicals

stic
), unintentional releases of

littering |
ocrine-disrupting and other chemicals

microplastics, particulates, heavy metals,
chemicals

H,, monomers and polymers,

oplastics, monomers and polymers, microfibres, endocrine-disrupting
and other chemicals
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Plastic are a complex mix of chemicals

16,000 chemicals are used in plastics production and products, and many are
hazardous, persistent and cumulative.
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19-20 million tons of plastic waste
enters aquatic environments every
year










Landfill waste is another source of GHG
emissions
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Marine plastic pollution
has impacted at least
267 species worldwide
including 86% of all sea
turtle species, 44% of
all seabird species and
43% of all marine
mammal species.




Disease is likely to increase
from 4% to 89% when corals
are in contact with plastic
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Microplastics and human health

Inhalation per year -

~121 000 particlES'\

Large particles that are
not caught in the nose .- * «
may be deposited and
later eliminated by
coughing, blowing the
nose, or sneezing
Ingestion per year

~52 000 particles

.

e

Microplastics in
an adult per year

~163 000 particles

skin w :
Nanoparticles A

may penetrate
the skin

Source: GRID-Arendal/UNEP
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Individual inhalation has been estimated to
be 26-130 airborne microplastics per day

People who breathe more through their mouth
are likely to have more particles reach the lungs

Inhaled particles may activate
T-cells, be phagocytized by macrophages,
and be transported to the lymph nodes

Large particles may be deposities
in the tracheobronchial region
and, if soluble, enter the body

ne coarse particles may
reach the alveolar region

Microplastics may accumulate
in the liver and kidney

Microplastics have been found

in human stools, suggesting particles
may be widespread in the human
food chain

Ultra fine particles (UFPs), e.g. in
air pollution hot spots due to
road vehicles, may penetrate

biological membranes and
transfer to systemic circulation

Microplastics found in
the human placenta

lllustrated by GRID-Arendal/Studio Atlantis

Plastics chemicals & human health

HUMAN EXPOSURE TO
CHEMICALS IN PLASTICS

|

EVERYDAY PLASTIC

PRODUCTS, e.qg. plastic- examples
based food contact

materials, building materials,

electronics, textile, clothing

and personal care and

household products

CHILDREN’S
products e.g. toys,
clothing or furniture.

exposure at various stages
of the plastic value chain

ADVERSE HEALTH
EFFECTS examples

-abnormal hormone
functions

reduced fertility
‘damaged nervous
system
hypertension/
cardiovascular

- disease

lung and liver cancer

UN

environment
programme

Coalition 7=



“...global production of primary plastics generated about 2.24
gigatonnes of carbon dioxide equivalent (GtCO2e) in 2019,
representing 5.3% of total global GHG emissions ...”

Karali, N., Khanna, N., Shah, N. Lawrence Berkely National Laboratory 2024




Discarded plastics block Some waste management Methane 1s ermitted under

drains and waterways and decisions such as burning plastics anaerobic conditions when
intensify elimate change for waste-to-energy technologies bioplastics are diverted
induced flooding. have a disproportionately higher to landfills. Plastics also
\ carbon footprint than others and release methane as they
\ release GHGs. '\ break down. f
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Fhyto- and zooplankton

play a key role in the global ‘

carbon cycle. Ocean carbon ‘

sequestration and climate Plastics damage already CO, is emitted from

change is impacted when climate-stressed coral fossil-fuel based systermns

plankton ingest microplastics. reefs, including transport. U N ii?:ﬁ g
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A CLEAN,
HEALTHY,

AND SUSTAINABLE B
ENVIRONMENT

IS A HUMAN RIGHT

DOn October 8, 2021, the UN Human Rights Council (HRC), in resolution
48/13, recognized for the first time that having a clean, healthy, and
sustainable environment is a human right. "Bold action is now required
to ensure this resolution_will protect people and nature” (UM High
Commissionear for Human Rights)

THE RIGHT TO THE
EMJOYMENT OF
THE HIGHEST ATTAINABLE
STANDARD OF PHYSICAL AND

MEMTAL HEALTH

since plastics and their
additives have the potential
to harm human health all
along their life cycle, and that
eco-anxiety has increased
alongside the rapidly growing
scale and impacts of global
plastics pollution.

Plastics pollution
threatens human
rights-

THE RIGHT TO A
HEALTHY ENVIRONMENT

since plastics pollution
contaminates all

elements of the natural

environment.



Scientists' |5,
Coalition | &



scientistscoalition.org
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Supporting UN member states with solutions-based
robust science for a just and effective global
plastics treaty since INC-1.




Problem: Unregulated plastic

chemicals and products of concern

azardous

There are 16,000 total
chemicals estimated to be used
in plastics. To assess them
efficiently, they must be
evaluated using hazard
assessment and chemical
grouping. This includes
biodegradable and bio-based
plastics.

Not regulated in MEAs
15,345
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Solution: Simplify & phase out hazardous and
unsustainable plastic chemicals & products; & establish

globally harmonised hazard-based safety, sustainability,
essential use, and transparency criteria.




scientistscoalition.org

Scientists’
Coalition

for an
Effective
Plastics
Treaty

Problem: Recycling
and other waste Globally, only 9% of all

management efforts Qe (Y XA d o
cannot offset

escalating global recycled.
plastics production
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Solution: Ambitious plastic production
reduction targets
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Problem: Current solutions seldom address
the whole plastics lifecycle and planetary
boundaries
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Solution: Address climate, biodiversity
pollution & human rights violations across

the full plastics lifecycle.



A safe(r) circular economy
for plastics in the Pacific Region
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The plastic pollution crisis can only ever be addressed if
countries collectively commit to dramatically reducing the
global supply of hazardous and unsustainable plastic
chemicals, polymers, and products.
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Essential Use Concept

To phase out “the most harmful [plastics|” unless their
use is “necessary for health, safety or is critical for the
functioning of society” and “if there are no alternatives
that are acceptable from the perspective of human health
and the environment”
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Is the product...

Safer and more
sustainable
product design

Designed for Designed for
safety? sustainability?

scientistscoalition.org

Redesign for safety Redesign for sustainability
by removing hazardous to prioritise circular economy
chemicals, reducing the and reduce societal,
release of microplastics ke environmental and economic

= - ) for an and meeting the impacts. This would create
c Ie n I S s . established safety opportunities for new
- - Effec_twe criteria. business models.
c I t Plastics
Oa I I 0 n Treaty

Phase out / Ban of product and/or product groupings, combined with support
mechanisms for financial, technical and capacity building




A hazard-based approach is vital, because the alternative, a risk-
based approach, incorrectly assumes it is possible to derive safe

levels of hazardous chemicals throughout the full life cycle of
plastics.
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The Scientists’ Coalition position - The path forward
Reducejnonfessential

Reducefunsafejandiunsustainable

Increase.transparency'a'ii'dre‘Spons’ibility

P

Improve-compliancem_echanisms \_
Environmental}Health
Be inspired‘bM

Primary Plastic Polymers
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The future of humanity depends on
ambitious legally binding global and
national plastics production
reduction targets.
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