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Biobased plastics made from
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- Founded in 2020, start-up in R&D stage.

- Developing a bioplastic made from pea starch.

« Active in circular economy and eco-design.

» Research program in collaboration with UMONS.

» Website : www.polypea.be (available in French)

Copyright © 2021 PolyPea
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http://www.polypea.be/

Plastic pollution

WITH AN EXPECTED SURGE IN CONSUMPTION, NEGATIVE
EXTERNALITIES RELATED TO PLASTICS WILL MULTIPLY

2014 2050

PLASTICS
PRODUCTION

3NMT L1124 MT

RATIO OF PLASTICS TO
FISH IN THE OCEAN'
(BY WEIGHT)

15 >11

PLASTICS’ SHARE A
OF GLOBAL OIL L
CONSUMPTION?

6% 20%

PLASTICS' SHARE
OF CARBON BUDGET?

ELLEN MACARTHUR
FOUNDATION

Source : Ellen MacArthur Foundation (2017)

‘/.

15%

1%

WORLD ECONOMIC FORUM, ELLEN MACARTHUR FOUNDATION, MCKINSEY & COMPANY,
A NEW PLASTICS ECONOMY: RETHINKING THE FUTURE OF PLASTICS (2018)
ELLENMACARTHURFOUNDATION.ORG/PUBLICATIONS
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Annual Emissions from the

Plastic Lifecycle

2019 2030

Source : CIEL (2019)

An estimated

4.8t12.7

million tonnes
of plastic enter
the oceans every year

Source : European Parliament (2018)




Definition of bioplastics

Biobased

' Bioplasti
Bioplastics loplastics

e.g. PLA, PHA,

e.g. biobased PE, PBS, Starch blends

PET, PA, PTT

Non

biodegradable Biodegradable

Conventional Bioplastics
plastics :

e.g. PBAT, PCL
e.g. PE, PP, PET

Fossil-based

Source : European Bioplastics, nova-Institute (2018)
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Biobased and biodegradable certifications (EN 13432)

)

OK biobased

TUY

AUSTRIA

OK bio-
degradable

S OIlL

TUY

AUSTRIA

SOIL

$4 3

OK compost

TUY

AUSTRIA

INDUSTRIAL

OK bio-
degradable

TUV

AUSTRIA

WATER

TUY

AUSTRIA

HOME

OK bio-
degradable

MARINE| WATER

TUVY

AUSTRIA

MARINE
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Biodegradable bioplastics by sources

Biodégradable polymers

Biomass products
From agro-resources
— Agro-polymers

Polysaccharides Proteins, Lipids

Animals:
Casein
Whey
Colagen/Gelatin

Starches:
Wheat
Potatoes
Maize, ...

Ligno-cellulosic
products:
Woods,
Straws, ...

Others:
Pectins
Chitosan/Chitin
Gums, ...

Algae and
microalgae

1

From
micro-organisms
(obtained by extraction)

PolyHydroxy-Alkanoates
(PHA)

Poly(hydroxybutyrate)
(PHB)
Poly(hydroxybutyrate
co-hydroxyvalerate)
(PHBV)

Poly 3-hydroxybutyrate-
co-3-hydroxyhexanoate
(PHBH)...

From biotechnology
[conventional synthesis
from bio-derived
monomers)

Polylactides

Polylactic acid (PLA)

Bio-based

From petrochemical
(conventional synthesis
from synthetic
monomers)

Polycaprolactones
(PCL)

Polyesteramides

Aliphatic
co-polyesters

Aromatic
co-polyesters

Fossil-based

Copyright © 2021 PolyPea

Source : Luc Avérous, 2008




Bioplastics: an emerging market

Global production capacities of bioplastics 2020 Biodegradable bioplastics 2020 vs. 2025
(by material type)

Other . e 13.5% PBAT
(bio-based/
non-biodegradable) 41% PBS PBAT

® PE 10.5% 18.7% PLA @

@® PET 7.8% 1.7% PHA @

Total:
® PA 11.9%
2.11 million
O,
® PP 1.4% tonnes 1.4% Other

: ® ® PHA

PEF* 0.0% (biodegradable)
®PTT 9.2% ‘\ : @ Starch blends
® Others

200000 0000 2020 2025

Bio-based/non-biodegradable Biodegradable
41.9%

» PBS

18.7% Starch blends @ ® PLA

in 1,000 tonnes

*PEF is currently in development and predicted to be available in commercial scale in 2023.
Source: European Bioplastics, nova-Institute (2020)

Source: European Bioplastics, nova-Institute (2020) More information: www.european-bioplastics.org/market and www.bio-based.eu/markets
More information: www.european-bioplastics.org/market and www.bio-based.eu/markets

PHA is expected to have the biggest

Rapidly growing market. _ _
growth in the coming years.
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Bioplastics commercial applications

Global production capacities of bioplastics
in 2020 (by market segment)

Packaging (flexible & rigid)
® Consumer goods
@ Textiles
Total ©® Agriculture & horticulture
2.11 million | 47 Automotive & transport
to}rmes ® Coatings & adhesives
" ® Building & construction

@ Electrics & electronics

Source: European Bioplastics, nova-Institute (2020). More information:
www.european-bioplastics.org/market and www.bio-based.eu/markets
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What about algae-based bioplastics ?

Copyright © ALGO Pack

Copyright © 2021 PolyPea



EU regulations & Green Deal

European Commission : 100% of plastics packaging must be reusable,
recyclable or compostable by 2030.

PLASTICS @ @

Consumption of plastics is expected Single-use products will be phased
to double in the coming 20 years. ° ;, out wherever possible and replaced by

\ © durable products for multiple use.
By 2050, plastics could account
for 20% of oil consumption, 15%
of greenhouse gas emissions,
and there could be more plastics
than fish in the ocean.

Acting on microplastics - restricting
intentionally added microplastics, increasing the
capture of microplastics at all relevant stages

of the product lifecycle.

Review to reinforce the essential requirements for packaging and reduce (over)packaging 2021
and packaging waste

Mandatory requirements on recycled plastic content and plastic waste reduction measures
: , . . 2021/2022
for key products such as packaging, construction materials and vehicles

Restriction of intentionally added microplastics and measures on unintentional release of
microplastics

Policy framework for bio-based plastics and biodegradable or compostable plastics

Source : European Commission, Circular Economy Action Plan, 2020

Copyright © 2021 PolyPea



Our work at p0|3106a

- Development of a 100 % biobased and biodegradable plastic.

- Promote circular economy by using by-products and waste
streams.

« Rely on particularities of pea starch with regards to other
starches.

« Bioplastic film with applications in packaging.

Copyright © 2021 PolyPea



Circularity at p0|g Fea

Biodegradable
plastic pellets

Transformation into

By-products packaging (films)

(starch)

Collect and
composting

Biomass

Copyright © 2021 PolyPea



THANK YOU'!

| would be glad to answer your questions

po\gpea

www.polypea.be
Contact : hello@polypea.be




