Developing biobased value circles for polyester materials

Kirsten Steinbusch
k.steinbusch@biobasedcircular.com

ULAR.NL




uture?

But withoutmicroplastics

ircular enables
duction of smart
lutions and

a smooth transition
t for the planet




BIOBASEDCIRCULAR.NL




%'i?(?u‘?g.? : Growing material

European plastics production Global carbon industry

European plastics production n s . 5
< P oy oy ) Carbon Embedded in Chemicals and Derived Materials
updated nova scenario for a global net-zero chemical industry in 2050
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NGF Biobased circular supports a new circular industry for biopolyesters
and its applications based on carbohydrate feedstocks

Polymers

Applications

Biomass
feedstocks

Markets

Chemical and

Mechanical
Recycling Collection

system

Program

» 338M Euro subsidy
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Why polyester?

Glucose
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Maximize yield of biomass

feedstocks

e weight ton/ton
e Weight per acre
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Circular by design — versatile
end-of-life options

Cotton

e Fasy to reuse
* Higher chemical recycling efficiency

Biodegradable in shorter and
longer scenarios

e Easier degradable then PE, PP
¢ Avoiding accumulation of microplastics
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Approach
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Top down Bottom up Market driven
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INPUT SUGAR PE VS BIOPOLYESTERS Hoe wordt de Nederlandse bodem gebruikt?
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Chemie met biogrondstoffen is een noodzaak

« Kamerbrief Heijnen: Nationaal programma circulaire economie 2023-2030
« SER publicatie: Biomassa in balans
« Kamerbrief van advies: Verduurzaming Maakindustrie

« PBL: “Beschikbaarheid en toepassingsmogelijkheden van duurzame
biomassa“23

« Duurzame koolstof visie geleid door EZK/KGG 2025
» Biogrondstoffen strategie geleid door LVVN/I&W en KGG, 2025
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“Circular by design” Circularity
applications and products ST and recycling
Einde bruikbaar leven \\\ \\ SYStemS
Consument (product) J Vastleggen ™,

y van COz2 uit %\
----- ~._grond of lucht

Product &

toepassing Mechanische Chemische
ontwikkeling recycling Recycling

Conversie naar Duurzame
koolhydraten grondstoffen

Sustainable feedstocks production and
conversion to building blocks and plastics

Partnerships and scaling: Value circles formation

Competitiveness and sustainability: Techno-economical evaluations and LCAs
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e Small plant: 10 kton panels
with 15% resin = 1,5 kton
resin

e Commercial plant of 50 kton

panels = 5 kton resin PLANTICS £
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e 7 kton sugar
® 500 hectare sugarbeet
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Annually 91 kton PLA use in
Europe

New plant 75 kton in France
150kton suiker en 10% recycling
10.000 hectare suikerbieten

Two plants in NL 300 kton
37.000 hectare
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* Novel polyester-based are ideal for a futureproof scenario:
 Higher conversion efficiency from biomass
 Higher recycling efficiency
 Better biodegradability

» Expected need for 2050 biobased polyester industry would need around 80.000-100.000
acres of sugar beet or wheat'equivalents

« Still need processes using 2nd gen or waste stream Swirl (GFE) or wastewater
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Monomer

e Corbion LA

e Avantium

e Tasseikan FDCA

¢ Relement, bioMPA

e Citribel (CA)

e Nature's
Principles, TripleW
(LA)

Biomass in NL Pretreatment Intermediate

e Raizen

e Fibenol

e UPM

e Fabiola

e Novamont
e DSD

® C6 sugar Glucose
e C5 sugar Fructose
e Furfural

e HMF

e VFA

e Agro food sector
e Forestry

e Food waste

e \Wastewater

Aanbod gedreven Vraag gedreven
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Polymer
* Total energies

corbion (PLA)

* Indorama, Cure
(PEF)

e Plantics
e Van Wijhe
* Pagues Biomateral
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MOOI-BBC
TRL36 Testregeling (STCB)
< €4M EKOO-BBC * Focus op implementation
5-8 projects TRL 3-8  Project financing for ongoing
scale up a < €25k TRL 5+ initiatives
validated 35 projects test « Value chain approach
product or a product or < €0,5M TRL 6+
process to kg- | processto 12 projects  Focus on success
scale in large support further | validate < €10M TRL 4-8 * Addressing entire value cycles
consortia development or |products or 1-2 projects » Supporting projects aimed at
commercialisati |processes in scale to pilot and | < €75k first movers
on industrial setting | demonstration | 4+2 projects - Policy, financing, opportunity,
facility Demonstration and barrier analysis
and fine-tuning . . L
of prototype in * Risk diversification
real settings « Financing multiple emerging

players within value cycles
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. . . /ot usenatnzaex Y\ | Zonering platteland ABCD
« Biomass inventory and scoping by WFBR S |

- Primary crops, Side streams e /._E_._M"
» Food wastes, Protein transition 4.

 Building balance
- Forestry biomass N 4 A AR
+ Wastestreams = Dk, 0

polycarbonaten. Productie

gebruikt voor suikerproductie.

* Scan opportunities =) v !” e
 Market demand At LW

. . - e e ey i
« Biomass availability (M,Me.,,} %5

verwaarde suikerbiet, goed voor 500 kton pro duct)

* Plug in on regional initiatives

« Financial resources to scale biorefineries pilot/demo
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