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From the Ea

Bio-based in Soil applications
with Optimal biodegradation
in their Ultimate Life

SOUL project

. Circular . .
S Co-funded by Q Eio-based %Blo-based Industries
SN the European Union PR Consortium

This project is supported by the Circular Bio-based Europe Joint Undertaking and its members, and co-
funded by the European Union under the GA n°101214822. VViews and opinions expressed are however
those of the author(s) only and do not necessarily reflect those of the European Union or CBE JU. Neither

the European Union nor the CBE JU can be held responsible for them.
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More than 10 Design and High Quality For Innovation  and Dissemination,
years  working engineering  for Machining thermoplastics, project communication
with materials molds and tools. workshop with all thermostable management, and exploitation
from  pilot to CAD, CAM y machining options plastics and partners and is crucial for all
industrial scale CAE. available. composites. program research entities and
(tons) for Injection for your idea. projects. We are
materials workshop from 25 social!
validation. to 4000 tn,

casting,

thermoforming

and blow

injection.

17,000 m2 15 M twmover DI 120 25 4 soinos

Innovative pilot lines for circular 2 M€ yearly investment for key enabling Multidisciplinary staff ~ Sustainable solutions, advanced

processes and sustainable products technologies to the European Industry materials, 3D printing & IT solutions
fecnoff) @uSOLVER pnvap: MOSES ®
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From the Earth, for the Earth

SOUL is a co-funded Horizon Europe project under
the Circular Bio-based Europe Joint Undertaking
(CBE Ju).

The projectis funded under GA 101214822.

« Topic: HORIZON-JU-CBE-2024-1A-01 - Bio-
based materials and products for biodegradable
in-soil applications

« Type of Action: HORIZON JU Innovation Actions

« Full title: Bio-based in Soil applications with
Optimal biodegradation in their Ultimate Life

 Duration: 48 months

« Start Date: Olst September 2025

« Estimated Project Cost: 10.014.752,00€
« CBE JU contribution: 7.267.599,50 € =5 ]
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Problem and background information
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In agriculture, farming & gardening, plastics represent 3.1% of the end-use
market, with crop production and livestock sectors as the largest users,
accounting for 10 Mt annually.

The agricultural plastic industry forecasts the global demand for greenhouse,

mulching and silage films to increase by 50 % from 6.1 million tonnes in 2018 to
9.5 million tonnes in 2030.

=8

Around 63% of agriplastic non-packaging waste generated in the EU was reported

v ‘ as collected in 2019 by APE Europe. The fate of the remaining 37% of agriplasticsis
*Xi - notknown - as by definition this is not recorded - but the agriplastics may be
stored, burnt, buried, or collected with another waste stream.

Soil & Crop Impact: Accumulation of mulching film residues in soils reduces agricultural productivity.
Health & Wildlife Risks: Plastics and their toxic additives harm wildlife and pose potential risks to
human health through food chain transfer.

Pollution & Contamination: Microplastics spread pathogens and chemicals; burning or dumping
releases persistent toxic pollutants.

Climate Contribution: Fossil-based plastic production and degradation add to global greenhouse gas.
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Problem and background information

In this context, SOUL will develop novel biomaterials with high renewable material content and biodegradable

in soil to find solutions that complies with regulations (microplastics) and that do not hamper soil fertility.

Tz

(

-

RENEWABILITY BPSs will be based on high renewable content
biomaterials (>95% RRM) by valorising industrial biobased building
blocks (1,4 bio-BDO, C18-DCA, Azelaic acid)

VALIDATION The industrial manufacturers will ensure full validation
of technical requirements at high TRL, and end users will ensure in-
field validation in 5 demo sites (Spain, Italy, Portugal, Poland and
Ireland).

REPLICABILITY products with direct exposure to soil or at high risk
of dispersion in the open environment even in other sectors than
those studied at the project, ensuring cross-fertilization

FLEXIBLE PRODUCTION Innovative platform ensuring the BPS to
meet the different application needs in terms of mechanical
properties, time of use and EOL options.

SAFETY Design of novel biomaterials following EU methodological
approach to SSbD and combining the biodegradability-in-soil with
different end-of-life options
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Project Scope and Objectives

SOUL’s main objective is to develop and bring to market novel biobased and biodegradable-in-soil product solutions that
can replace fossil-based plastics in agriculture, improving waste management, reducing carbon footprint, and preventing

soil degradation, while ensuring compliance with regulations(e.g. microplastics) supporting the transition to a circular,
sustainable plastics economy in Europe

@@TIE To scale up at TRL8 the production of novel high renewable content biomaterials High Societal Impact
tuned for biodegradable-in-soil product solutions. e ot

@@2& To develop novel biomaterials with enzymes for ad hoc degradation in open
environments.

@@3& To develop biobased, high-performing biodegradable-in-soil product solutions
by means of industrial technologies.

Commercial
Exploitation

>

Defining a business case for
innovation replication

Safe and Sustainable

Design
Complying with sustainability
indtiatives

demonstration sites.

@@5& To test and model the biodegradation pathways for the biopolymers developed
and assure soil quality.

To demonstrate the performance of biodegradable in soil product solutions in real O

Biodegradation

SOE: To amplify the EOL of relevant biodegradable in soil product solutions. b, Z;g;:i”d”
adation processes

807: 10 comply with the Safe and Sustainable by Design initiative and provide =

recommendations. B S

Demonstration

£ To define a sound business case for the commercial exploitation and replication of e
SOUL innovations. performance in real sites

@@@E To engage end users to achieve a high societal impact creating synergies with
similar initiatives.
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Project concept
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BY USING ~ BIO-BASED I NEW
BUILDING BLOCKS (1,4 BIOMATERIALS
BIO-BDO, C18-DCA, (95% EU RRM)

AZELAIC ACID) VALIDATED FOR
FROM EU SUSTAINABLE 2 KEY
FEEDSTOCK TECHNOLOGIES
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PERFORMANCE, SOIL QUALITY
AND BIODEGRADABILITY IN SOIL
ANALYSIS IN 5
TESTED.
16 7
+ | A\& AND 3
STAKEHOLDERS ENGAGED IN THE
PROJECT

O

FOR

AGRICULTURE,
GARDENING/LANDSCAPI
NG AND SPORTS/LEISURE

Safe and Sustainable by Design Tool
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CIRCULARITY INDEX >0.55
MPEP <13.
BIODEGRADABILITY
PREDICTION MODEL
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£ ASETAGA

AIMPLAS

PLASTICS TECHNOLOGY
CENTRE

TENAX
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customized biocatalysts
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Our consortium

SOUL brings together 17
organisations from across
Europe + 1associated
partner, combining research
excellence, industrial
expertise, and stakeholder
engagement, under the
coordination of Fundacion
AITIIP (Spain).




BPS 1- agriculture BPSs 2-3 - agriculture BPS 4 - agriculture

Monolayer ultrathin mulch film Multilayer black & white mulch film Controlled Release Fertilizers (CRF)
- Spray coating

BPS 5 - agriculture BPS 6 - agriculture BPSs 7-8 - agriculture

Clips Twines Pheromone dispenser

BPS 9 - gardening/landscaping BPS 10 - gardening/landscaping BPS 11 - leisure/sports

Turf nets Tree shelter Infill

QM! il

Our 11 product
solutions

are designed to:

- work with existing plastic
manufacturing
technologies

« perform well during use
« fully biodegrade in soil
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Injection
Moulding
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Extrusion & Compression
Stretching & Injection

—> e
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BPS 6 BPS 7-8
Twines Pheromone

dispensers
W‘
0y

LEIRY,¥ AMORIM

Lt i

Net

Extrusion Compounding
BPS 9 BPS 11-B
Turf nets, Infills
BPS 10 (Cork

Tree shelters integration)

~Neolll

Our 11 product

solutions

are designed to:

« work with existing plastic

manufacturing
technologies




Our demo sites

SOUL BPSs will be tested in
real-world conditions and
brought close to market
readiness.

SOUL demo sites are based in
5 EU countries:

Portugal
Spain

""BEDOUKIAN | &= NOVAMONT

Ireland

Italy
Poland

AMORIM
R

(
OMPOSITES
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EOL CIRCULAR STRATEGIES MATRIX

BPS Solution Reuse Recycling Industrial Compost Anaerobic Digestion In Soil Biodegradability
BPS 1-3: Mulch Films (]
BPS 4: CRF Fertilizer ()
BPS 5-9: Clips & Tree Shelters (] Qo (]
BPS 7-8: Twines & Pheromone Disp. -- () ] ]
@

BPS 9-10: Turf Nets & Infills
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Current Tasks Progress

VA Biomaterial Preparation

Designed formulations for all BPSs with >95%
renewable content. Evaluated upscale strategies for pilot

production.

Key Result: Prepared >200 kg of large scale samples of
biomaterial for infill (BPS11-B) and provided to Amorim.

CORK COMPOUNDING

SOUL BIOMATERIAL

N
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& Enzyme Hydrolysis

Planned tests for enzymatic hydrolysis of biopolyesters

in collaboration between NVMT and EVOENZYME.

Status: Evaluation of intermediate building blocks and

masterbatch matrix selection currently ongoing.

High degradation
activityand low
thermostability
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Soul outcomes & impacts
OUTCOMES

MPEPl>1800

microplastic
pollution and

70%l1 & 7 +0,25

GHG (Materials and Improvement of
products the Circularity

40%

LCA (average)

50%!

in CO2 : .
:enmissions improvement in . . .. accidental
energy consumption optimization) Index dispersion
IMPACTS
Expected to create up to 1,000 new jobs in the early years, boost the Replicability -> Impact on other industries:
European bioplastics industry, and generate €7 million in returns within four * Growth and jobs

years after project completion. » Technological spillover and new applications

SOUL directly supports the European Green Deal, the Biodiversity and the _
Farm to Fork Strategies and contributes to the EU’s Zero Pollution Action asszlgiztti;; o
Plan and Circular Economy Action Plan. O@;;Acm

advocacy
awareness

Multi-actor Advisory Panel (MAP): stakeholders from the entire value chain - raising
will help define a replication roadmap and deployment strategy for -
sustainable solutions, ensuring the exchange of knowledge and benefits.

Soil/Agriculture
associations

Standardisation actions led by OWS, a Belgium delegate in some CEN and
ISO committees focused on biodegradation and ecotoxicity, in collaboration
with all technical partners and the stakeholders engaged in the MAA.




Soul - 17 /Ml
SOUL joining forces

Contact us to be part of:

- Multiactor Advisory Panel S&UL MAP

- Cluster “Biobased materials and products for biodegradable in-soil applications” with our

Twin project INSIL

-Thematic Network BBiolets @ PBioNets

() bt 5P sonxcname G sosacmnow L emian icip OO souL
Joint EU Policy Event &
Co-Creating Policy Recommendations \Ve are open
for a Rural Bioeconomy 0 Co\\aborat
with
[ L. sta\(eho\deY n
ntefested. !
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Thank you for
your attention

www.soul-biobased.eu

[=] 5%, [m]
[=]t:

) X @9 souLbiobased

Carolina Penalva
carolina.penalva@aitiip.com
M. (+34) 684 463 883

Co-funded by
the European Union

Circul This project is supported by the Circular Bio-based Europe Joint Undertaking and its members,
Bilcra-gaasred Bio-based Industries and co-funded by the European Union under the GA n°101214822. Views and opinions expressed
Europe i are however those of the author(s) only and do not necessarily reflect those of the European

P Consortium

Joint Undertaking Union or CBE JU. Neither the European Union nor the CBE JU can be held responsible for them.
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