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Since its creation in 2005, IAR T The French Bioeconomy Cluster - works to develop and place
innovative bio-based products on the market.

In this context, bio-based materials have a privileged place. They feature strong technical
properties interesting for industry and consequently participate to the development of the
bioeconomy.

Today, the development of bio-based composites meets the requirements of industrial
mar ket s, in applications such as #Atransportatioc
"furniture & design".

The innovation of these new materials is growing strongly since the past ten years. It focuses
on the use of natural fibers as reinforcement, on the development of resins with an increased
bio-based share and finally on the interactions between these natural fibers and the resin
matrix.

As innovation catalyst, the IAR cluster takes part in this innovation process, supporting
collaborative R&D projects initiation and monitoring. It is also the ambassador of these new
products through its website www.agrobiobase.com, the international showcase of bio-based
products.

To carry further and faster the development of these products and their associated sectors,
IAR T The French Bioeconomy Cluster and the technical section of the European
Confederation of Flax and Hemp (CELC) have joined their forces and put their skills together
on:

Projects Engineering

Promotion & Communication

Business intelligence & Monitoring tools

| AR6s wor k, supported by Eur ope, -dd&Fraace Ragiona,nd t he
contributes to developing these products and associated sectors. Front runners in terms of
bioeconomy, these regions bring together a number of bio-based material stakeholders.

To further boost the development of the bioeconomy and bio-based materials at national level,
IAR and the CELC technical cluster have combined their skills and expertise. It eases the
mutualisation of resources from agri-industrial sectors, scientific research networks and
companies directly in touch with customer expectations.

T he | A Pbasedniterials Committee and the Agrobiobase are pleased to introduce their
full range of solutions for your composite applications.

'_; R Karim BEHLOULI

= President of the Commission Bio-based materials of IAR cluster

- Jean BAUSSET
= Bio-based materials Project manager, IAR cluster
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Bio-based and product origin

A bio-based product does not mean it is 100% derived from biomass. It is common to have
various origins in a product (fossil, mineral, plant or animal) to take advantage of each
constituent.

The choice of material is indeed based on three main motivations for industrials:

Optimize costs and vary its supply to always be competitive if market fluctuations,
Get new features and properties,
Reduce environmental footprint.

Incorporation rate

The rate of incorporation of bio-based materials depends on the family of products and existing
technologies. Certain classes of products are actually more advanced in terms of incorporation
of bio-based materials. For this reason it is important to integrate this parameter in the analysis
of bio-based content.

How bio-based content is measured?

Today there is no legal framework to define accurately a bio-based product, whether in terms
of definition or in terms of bio-based content measurement.

One of the most widely used methods is based on the calculation by percentage weight (or
volume) of the various components of a product to assess its bio-based content.

To communicate with their customers, manufacturers also use independent analyzes (via a
third party), on the content of bio-based carbon and the content of other elements from biomass
(oxygen, nitrogen ...) of their products.

Normative framework

WL
At European level, several standards dedicated to bio-based products are | ,
now available. These standards were developed in the framework of the "hlll |}“ ml Il"“
technical committee CEN / TC 411 Bio-based products. 3ll751233 1107056
- The standar d EN -basedprofuct? 0\ alc ailBudefmesygeéneral terms to be
used in the field of bio-based products, including horizontal aspects relevant for bio-based
product standards.

- Thestandard EN 16785-1 : 2 0 1 SbasBdioducts - Bio-based content - Part 1: Determination

of the bio-based contentusing t he radiocarbon analysis and

method of determining the bio-based content in products, based on the radiocarbon analysis
and elemental analysis.

el en
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- The standar d EN -basédphoduct®-Bib-Basedl Barbon content - Determination
of the biobased carbon content using the radiocarbon |
determination of the bio-based carbon content in products, based on the 14C content
measurement.

- The standard EN -bh®dpoductg OLfesCy i Beo Assessment o provid
life cycle assessment (LCA) requirements and guidance for bio-based products, excluding food,
feed and energy, based on EN ISO 14040 and EN ISO 14044.

- The standard EN -Hagd praducks (O Séstaifalidlityocriter i ad set s hori zc
sustainability criteria applicable to the bio-based part of all bio-based products, excluding food,
feed and energy, covering all three pillars of sustainability; environmental, social and economic
aspects.

- The standard EN 16848:2016 i B-based products - Requirements for Business to Business
communication of characteristics using a Data She:
communication of characteristics, including recovery and disposal options, of bio-based
products designed for business to business transactions.

- Other technical reports or specifications -have al
based products - Overview of methods to determine the bio-b as e d c o CENETIBt © ;
16766: 20khhsedsdEnt®-Requi rements and test methodso ; C
based products - Guidelines for Life Cycle Inventory (LCI) forthe End-of-l i f e phased) .

At the international level, the standard ASTM D6866 explains how to calculate the bio-based
carbon content, based on the measurement of the percentage of carbon derived from the plant
in the organic portion of the product. This method of analysis is based on the carbon-14 dating
(C14/C12 ratio).

Not to be confused

It is important to note that the origin of a product does not predict anything in its environmental
impact: renewability, toxicity, end of life, greenhouse gas emissions, energy consumption
during the manufacturing etc..

It is also important to distinguish the manufacturing process and the origin. For example, a
product cannot be considered as bio-based if it is obtained by fermentation of a fossil substrate
by a microorganism.



Design of bio-based composites

What is a composite material?

A composite material consists of two or more immiscible materials, with properties
superior to those of the constituents taken independently. This is usually referred to a
matrix and reinforcements.

The properties of a composite will depend on the intrinsic properties of these 2
components, on the interface between them and the used process.

Fibers provide high mechanical performances, thus we talk about "reinforcements".
The matrix or resin, more frequently used term, protects fibers and transfers mechanical
requests and external stress applied to the material.

Focus on matrices

In the case of composites reinforced with natural fibers (long or short depending on the
types of application), the polymeric matrix are mainly used.

The choice of polymers depends on several parameters related to technical
performances (mechanical resistance, shocks, UV), the industrial processes used for
the shaping of these materials (temperature, viscosity, speed of impregnation, rate of
production) and of course, for the price of raw materials.

The polymers used can be divided into two large families:
The thermoplastics (TP), shaped by heating, then frozen by cooling, and finally
crushed and shaped a number of times.
The thermosets (TD), irreversibly solids after the polymerization of the resin.

Integration of bio-based components into composites

The remainder of this booklet presents solutions (48 in total) in terms of bio-based
reinforcements and matrices:

- Bio-based resins

- Dry fabrics and nonwowens

- Pre-impregnated fabrics and nonwovens

- Comingled fabrics and nonwovens

- Short natural fibres

- Bio-based compounds

- Bio-based composites

The two diagrams on the next page detail the different cases of use of bio-based
products in the development of a composite material.

Contact: J. BAUSSET, {liased material project manager, IAR Cluster
Tel: +33 (0)3 23 23 25 25, bausset@pate.com 7
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Scheme 1: Integration of bio-based components into composites
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Note: These schemes do not represent all possibilities of combination between matrix and
reinforcement.

Contact: J. BAUSSET, {based material project manager, IAR Cluster
Tel: +33 (0)3 23 23 25 25, bausset@pate.com 8
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Focus on processes

About ten different processes exist for the production of composite materials. The
performance of a composite material will depend heavily on the choice and quality of
the process.

A distinction is made between production processes according to the production
volumes, the technical specifications required, the materials used (type of
reinforcement, matrix used).

The table below shows the existing processes and the opportunities for using bio-based
components for the production of a composite material.

Use of bio-based

Processes*
components

Contact moulding Small and medium series Y
Spray-up moulding Small and medium series
RTM injection moulding Small and medium series Y
Infusion Small and medium series Y
(_)v_en molding of thermoplastic semi- Small and medium series Vv
finished products
Filament winding High performance \%
Molding of pre-impregnated thermosets in High performance Vv
oven
SMC compression moulding Large series Vv
Stamping - Thermocompre55|on - Large series v
Thermoforming
BMC injection Large series
Loaded thermoplastics injection moulding Large series Y

* Based on the classification IPC (www.compositec.com/compositec-promotion/les-procedes)

\ Contact our specialists in bio-based composites who will answer your

> expectations and questions! Indeed, the success of a project depends on

@ the expertise and know-how of recognized stakeholders in the field of bio-
based products.

Contact: J. BAUSSET, {based material project manager, IAR Cluster
Tel: +33 (0)3 23 23 25 25, bausset@pate.com 9
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Arkema
ARKEMA  France
Description
MEMBER . : . .
s With operations in more than 40 countries, some 14,000 employees and 10
“’|AR . research centers, Arkema generates a
" Deploying a responsible, innovation-based approach, Arkema produces state-
FosC T of-the-art specialty chemicals that provide customers with practical solutions to
such challenges as climate change, access to drinking water, the future of
energy, fossil fuel preservation and the need for lighter materials.
Business sector :
Chemistry
1 product proposed by this supplier
Rilsan®

Rilsan® PA11 has been a trusted source of performance in highly
demanding applications for nearly 60 years. It affords an unrivalled
balance of technical and economic benefits that are valuable to our
customers.

While other polymers may excel in one particular physical property,

Rilsan® PA1l stands alone in delivering superior performance in
R”_SAN several key areas:

- high impact resistance, at room temperature and at very low

=7 ARKEMA

temperature

- very good resistance to many chemical agents

- high abrasion resistance

Rilsan® PA1lis also a polymer of choice to obtain partially or totally
bio-based thermoplastic composites thanks to the high fluidity of
selected grades. Rilsan® PA11 is available in pellets and powder
form.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 10
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EcoTechnilin

France
Description
MEMBR N . :
) EcoTechnilin is the european leading supplier of non-woven products based on
*’IAR ¢ natural fibers. Our production capacity will reach 11,000 tonnes per year thanks
 J
i to our two production sites in France and Poland at the end of the year. Eco-

technilin delivers the entire world from Argentina to Australia through all
European countries, Russia, Turkey, India and China. Our privileged links with
our raw material suppliers have allowed us to develop products adapted for
many applications. A shift towards high performance products has been made
in recent years to meet the requirements of the railway and aeronautics markets.

Business sector
Natural fibers provider

2 products proposed by this supplier

FibriMat LCM

Fibrimat LCM is a range of 100% biosourced reinforcement mats
developed for composite applications.

Fibrimat LCM HD is range of natural fibre reinforcement mats for
composites for infusion and RTM (Resin Transfer Moulding)
processes which allow to achieve high levels of reinforcement in
composites.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 11
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SHOWCASE OF BIOPRODUCTS

]
! frd Fibres Recherche Développement - FRD
h‘ / i France
Description
MEMBR FRD® is a private innovation company and engineering platform for industrial
el projects, FRD promotes the emergence and development of innovative
sl R applications for agricultural fibres. (insulation, concretes, composites...).

THE FRENCH
BIGECONOMY CLUSTER

Business sector
Insulation, Concrete, Composites

4 products proposed by this supplier

Yarn and rovings of natural fibres

i
b/ 3

Rovings and yarns are linear assemblies of aligned fibers, linked by a
torsion more or less important for the cohesion of the whole from flax
or hemp fibers.

Fabrics structures determine their mechanical performances in the two
directions: 0° and 90°. Unidirectionals are suitable for end-uses where
mechanical stresses are applied in one major direction.

Multiaxials +45°/-45° natural fibres

Multiaxials consist of unidirectionals fibres of flax or hemp superposed
in two or more directions (45°, -45°) and then linked by inter-layer
stitching which can be cotton.

Nonwovens are made of a fleece or a mat of fibers arranged randomly
linked by mechanical, chemical or pneumatic action. This arrangement
of fibres provides isotropic mechanical performance to materials
incorporating nonwovens.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 12
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woeeocHanvre F GEOCHANVRE F

Lindustrie au service de la natur

France
MEMBER
“IAR < Description
/" GEOCHANVRE F manufactures and sells non-woven geotextiles and
B geofilaments from long fibers mechanically bonded by hydro- logy, for various
applications in the fields of ecological engineering, soil erosion control and crop
protection. Our new 100% natural products also meet the needs of the
construction and composite fiber industries.
Business sector
Environment, Agriculture, Construction, Composites
1 product proposed by this supplier
Geochanvre

GEOCHANVRE is a range of nonwoven geotextiles and geofilaments
produced from long fibers mechanically linked by spunlace
technology.

Applications are possible in the fields of ecological engineering, soil
erosion control, crop protection, weed control and exotic plants.

Our new 100% natural products also help to meet the needs of
construction and composite materials.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 13
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al

y TDL technique / Terre de Lin
//‘ France

Terre de Lin

Description

TDL TECHNIQUE is a subsidiary of TERRE DE LIN, 1st european flax fibres
producer. TDL TECHNIQUE has its own production units which a capacity of
150 000m?/year.

Its range BIORENFORTS is composed by flax fibers reinforcements,

unidirectional or bi-axial, in 100 % flax or in blend with other composites fibers.

MEMBR

T NCH
BIGECONOMY CLUSTER

Business sector
Producer of flax reinforcements for composites uses

2 products proposed by this supplier

Unidirectionnel flax fiber reinforcements

Unidirectional flax fibers reinforcement made by parallelized flax
slivers, maintained by sewing between 2 polyester fabrics

Weight: 120 g/m2 of flax+ 2 polyester fabrics (20g/m2), 200 g/m? of
flax+ 2 polyester fabrics (35g/m?2), 400 g/m? of flax+ 2 polyester
fabrics (35g/m2)

Packaging: rolls of 120 m2, width of 1220 mm

e et

Bi-axial 45°x45° flax fibers reinforcement

Bi-axial 45°x45° flax fibers reinforcement, made with parallelized
hackled flax sliver. 100 % flax;

Weight: 300,400,500,600,750g/m2. Specific weight on request.
Packaging: rolls of 60 m2, width of 2530 mm

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 14
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;@; Bcomp Bcomp Ltd.

Switzerland

MEMBRE Description
We develop and patent technologies allowing the fabrication of eco superior
products from natural fibres.

Business sector
Sport and leisure, Mobility & marine, Electronics & acoustics, Design & interior

5 products proposed by this supplier

ampliTex® flax braids

G - . This product can be combined with other composites and is the easiest
m > g way to absorb shocks in different applications, such as tubes, poles,
v

rods, hockey sticks, rackets or x-country skis.
'

ampliTex® light fabrics

= The strong need of the water sport- and bike industry inspired us to
z develop this lightweight reinforcement range. The ampliTex light
products are made with a new low-twist yarn for a maximum
performance.

ampliTex® non crimp fabrics

Our non crimp fabrics are the preforms leading to the strongest and
stiffest natural fibre composites currently on the market.

The powerRibs can be easely combined with flax, glass or carbon fibre
fabrics.

During production, the flax yarn placement is carefully controlled in
order to obtain an application-specific mesh structure.

This patented ski core material can be processed like wood, is the
lightest on the market and provides this "woody" feeling we all love.
Today we offer a range of three product groups for the use in Winter-
and Watersport applications as well as other industries.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 15
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SHOWCASE OF BIOPRODUCTS

DEHONDT >, DEHONDT COMPOSITES
gﬂ/’(/””“” W% France

Description
MEMBRE DEHONDT COMPOSITES, a spin-off of Groupe Dehondt, designs,
manufactures and markets a new generation of bio-sourced composite
materials: from continuous roving in technical flax fibre to thermoplastic

sandwi ch panel s. Il nnovative idtsourcech
reinforcements made from flax fibre that can be combined with thermoplastic
resins.

Business sector :
Natural fibres reinforcement and semi-finished products for composite material

2 products proposed by this supplier

NATTEX®

NATTEX® represents arange of natural flax fibres reinforcement issued
from a specific culture, different from flax fibres for the textile industry.

TWINFLAX®

TWINFLAX® is atechnical fabric in natural flax fibre designed from non-
coated twisted strands.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 16
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Groupe
e Groupe DEPESTELE
R France
Description
Its expertise in the preparation of flax fibres allowed the Depestele Group to
MEMBRE develop a technical fiber specially adapted to the manufacture of flax fibre

reinforcements dedicated to the composite industry.

Business sector
Composites, Equestrian sector

4 products proposed by this supplier

LINCORE® CF

LINCORE® CF is a technical flax fabric made of untwisted comingled
rovings, composed of long flax fibers comingled with thermoplastic
filaments (PLA, PP, PAEé)

LINCORE® FF

LINCORE® FF is a 100% flax fabric made of untwisted rovings. The
moulding is realized by infusion, resin transfer molding, lay up,
pultrusi onégé

LINCORE® ML
LINCORE® ML is a flexible multilayer structure that consists in a stack

of flax technical fabrics arranged on one side or both sides of a core,
being a nonwoven material containing natural fibres.

LINCORE® R
£ N

LINCORE® R is an untwisted roving composed of long technical flax
fibers, that can be comingled or pre-impregnated with a thermoplastic
matrix such as PLA, PP, PA or PVCeé

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 17
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LINEO SAS

France

Description

Development, manufacturing and marketing of flax reinforcements (fabrics &
fibers) for composite applications

MEMBRE A particular attention to customer's needs allows us to provide innovative, bio-
based & high performance solutions to the composite industry

Business sector
Sport & Leisure, Transportation, Marine, Aeronautics, Furniture, Design,
Musical

2 products proposed by this supplier

FLAXPLY

FlaxPLY: a comprehensive range of sized flax fabrics

Available in UD150, UD180, BL150, BL200, BL300 & BL550gsm
Ready-to-use flax reinforcements for the manufacturing of composites
parts

Unique and patented product range that allows to improve the
mechanical properties, the vibrations absorption and the aesthetic of
composites parts

FLAXTAPE®

FlaxTape©: a laminate of unidirectional raw flax fibers
Available in UD50,70,110 & 200 gsm

The bio-based and innovative reinforcement for your composites parts
Also available as a prepreg epoxy version

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 18
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Germany
MEMBRE Description

Norafin is a solution provider for engineered fabrics, specialty and technical
nonwovens as well as composites. We target industrial market segments such
as filtration, performance apparel and specialty applications.

Norafin provides tailor-made solutions which respond to the markets needs by
- translating customer needs into product functions,

- turning innovative ideas into valid products,

- targeting the entire product development process - from the product idea to the

launch.

Business sector
Producer of nonwovens/technical textiles

1 product proposed by this supplier

Flax nonwoven

Spunlaced product development based on flax nonwovens.
This technology allows a huge variety of fiber blends, multilayered

structures as well as various functionalities.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 19
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procotex Procotex Corporation SA
B =1 Belgium
MEMBRE Description
Procotex is specialised in processing natural fibers like flax, kennaf, coconut,

sisal, jute....
Furthermore we are also developing unidirectional flax based prepreg material
to be used in the composite world.

Business sector
Natural fibers / Natural composites

1 product proposed by this supplier

Hackled, Combed, Cottonized Flax

\ Hackling sliver: for finer spinning numbers (from 32 nm to 100 nm).
Carded and combed tops: for spinning, composite, insulation, paper
industry

Cottonized flax: for spinning, insulation, paper

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 20
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Safilin

France

{0 Description
1778 SAFILIN is the european flax spinner leader, with 3000 tons of yarns produced
per year.
MEMBRE Since 1778, SAFILIN selects and blends from each crop the very best flax fibers,
naturally ensuring the high level of its yarns and rovings, for reinforcements in
bio-based composites.

Business sector
Bio-based materials, natural fiber reinforced composite

1 product proposed by this supplier

100% low twist flax yarns & rovings

100% low twist linen/flax rovings and yarns adapted for natural fiber
reinforced composites processes such as pultrusion, filament winding,
weaving...

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 21
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EcoTechnilin

France

Description

EcoTechnilin is the european leading supplier of non-woven products based on
natural fibers. Our production capacity will reach 11,000 tonnes per year thanks
to our two production sites in France and Poland at the end of the year. Eco-
technilin delivers the entire world from Argentina to Australia through all
European countries, Russia, Turkey, India and China. Our privileged links with
our raw material suppliers have allowed us to develop products adapted for
many applications. A shift towards high performance products has been made
in recent years to meet the requirements of the railway and aeronautics markets.

Business sector
Natural fibers provider

1 product proposed by this supplier

FibriPreg

Fibripreg is a pre impregnated reinforcement made of flax fibres in

v association with bio-based resin dedicated to hot compression

N

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 22
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DEH("\“%L» é DEHONDT COMPOSITES

ongpoS’ "4 France

Description
MEMBRE DEHONDT COMPOSITES, a spin-off of Groupe Dehondt, designs,
manufactures and markets a new generation of bio-sourced composite
materials: from continuous roving in technical flax fibre to thermoplastic

sandwi ch panel s. Il nnovative ftsourcech
reinforcements made from flax fibre that can be combined with thermoplastic
resins.

Business sector
Natural fibres reinforcement and semi-finished products for composite material

1 product proposed by this supplier

TWINFLAX P-PREG

TWINFLAX P-PREG is a semi-finished products design from technical
fabrics impregnated with a high performance bio-based thermoplastic
resin.

* Winner of Agrobiobase Award 2013 **

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 23
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LINEO SAS
France

|”| LINEO'

Description

Development, manufacturing and marketing of flax reinforcements (fabrics &
fibers) for composite applications

MEMBRE A particular attention to customer's needs allows us to provide innovative, bio-

based & high performance solutions to the composite industry

Business sector
Sport & Leisure, Transportation, Marine, Aeronautics, Furniture, Design,
Musical

1 product proposed by this supplier

FLAXPREG

FlaxPREG: a full range of prepreg epoxy flax fabrics

Available in UD150, UD180, BL150, BL200, BL300 & BL550 gsm

Impregnating processes: Hotmelt Coating & Solution Coating

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 24
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SHOWCASE OF BIOPRODUCTS

CuiturellN Culture iN

LA MATIERE TEXTILE

France
MEMBER
o Description
1 AMy? Culture iN is an industrial company that innovates in the field of materials with
DEERG  eren its dry textile impregnation technology. We develop and manufacture bio-based
thermoplastic composite, safe and renewable. Our semi-products are ready to
use for technical and aesthetic applications
Business sector
Housing and transports
1 product proposed by this supplier
VARIAN®

Innovative technology and new material: VARIAN®
The Varian® is a new bio-based thermoplastic composite made by an

unique fabric and plant resin combination. Between texture and
structure, Varian® is arigid impregnated fabric available in sheets or
rolls ready to use, and simple to use as a real "textile sheet".
Lightweight, durable and customizable by the choice of weaving,
finishes and colors, Varian® combines technology and aesthetics for
eco-design, layout and decoration of healthy living spaces in the
housing and transports

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 25
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EcoTechnilin

France
Description
MEMBR N . )
) EcoTechnilin is the european leading supplier of non-woven products based on
*’IAR ¢ natural fibers. Our production capacity will reach 11,000 tonnes per year thanks
 J
i to our two production sites in France and Poland at the end of the year. Eco-

technilin delivers the entire world from Argentina to Australia through all
European countries, Russia, Turkey, India and China. Our privileged links with
our raw material suppliers have allowed us to develop products adapted for
many applications. A shift towards high performance products has been made
in recent years to meet the requirements of the railway and aeronautics markets.

Business sector
Natural fibers provider

1 product proposed by this supplier

FibriPlast

A |

FibriPlast is a range of nonwoven felts especially dedicated to
thermocompression moulding.
FibriPlast products are composed of a natural reinforcement fibre in

association with a thermoplastic matrix (PP).

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 26
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TDL technique / Terre de Lin
% France

Terre de Lin
Description
MEMER TDL TECHNIQUE is a subsidiary of TERRE DE LIN, 1st european flax fibres
e producer. TDL TECHNIQUE has its own production units which a capacity of

150 000m?/year.
Its range BIORENFORTS is composed by flax fibers reinforcements,

unidirectional or bi-axial, in 100 % flax or in blend with other composites fibers.

BIGECONOMY CLUSTER

Business sector
Producer of flax reinforcements for composites uses

2 products proposed by this supplier

Bi-axial Flax/PLA reinforcement

=z - Bi-axial 2x45° reinforcement made by an intimate blend of flax fibers
— and polylactic acid fibers. The blend is composed by 60 % of PLA
% fibers and 40 % of flax fibers in volume.
Pr——— O€Veral weights are available.
e

Bi-axial Flax/PP reinforcement

- 4 Bi-axial 2x45° reinforcement made by an intimate blend of flax fibers
and polypropylene fibers. The blend is composed by 60 % of PP
fibers and 40 % of flax fibers in volume.

Several weights are available.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 27
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GA\KAC Cavac Biomatériaux

— Biomatériaux - France
MEMBR Description
..m’k Founded in 2009, Cavac Biomatérials is a subsidiary of French agroindustrial
e’ cooperative group called Cavac, whose activities are based on cereals
BeCan o LT processing, feeding and animals growing in the west part of France (in Vendée

one hour south from Nantes).We go on to develop uses for straw and plant fibres
to open up new markets for agro-materials.

Business sector
Processing of vegetable fibers: defibering and burling and micronization

1 product proposed by this supplier

AGROFIB

Agrofib, a brand of Cavac Biomatériaux, specializes in the
transformation of plant material into micronized powder with
customized granulometry. Agrofib is able to meet the most
demanding customer specifications thanks to its innovative and
efficient industrial process.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 28
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Fibres Recherche Développement - FRD

France

Description
MEMEER FRD® is a private innovation company and engineering platform for industrial
- projects, FRD promotes the emergence and development of innovative
3 |AB.° applications for agricultural fibres. (insulation, concretes, composites...).

Business sector
Insulation, Concrete, Composites

4 products proposed by this supplier

FTECH is a range of hemp or flax fibres available with length between
20 and 150 mm, and available with different fineness. Other species are
available upon request (sisal, jute

FIBRA

FIBRA is a range of fibers between 2 and 20 mm, flax or hemp, for the
reinforced thermoset and thermoplastic composites.

UFIBRA & HGREEN

eFIBRA and pGREEN are ranges of micronized flours made from plant-
based fibres and aggregates intended for the plastics industry as afiller
or reinforcement.

GREEN, plant fractions

GREEN is a range of plant fractions, for the load or the reinforcement
of thermoplastic composites. This range is suitable for injection and
extrusion processes.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 29
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J. RETTENMAIER & SOHNE France (JRS)

France

Description

Rettenmaier produces organic fibres that could be used in different current
applications classified in business units:

Pharma, Food, Feed & Petfood, Roadconstruction, Filtration, Industry,
Chemistry, Technical Applications, Pet Care, Innovations, Contract
Manufacturing.

Business sector
Organic fibres producer

ARBOCEL i Cellulose fibers

ARBOCEL®

These functional additives (short fibers) are used in bio-based
composites.

We have products with consistent quality and high production capacity.
In addition, we have a custom manufacturing unit dedicated to the
transformation of powders (grinding, micronisation, mixing,
pelletisation, granulation ...)

LIGNOCEL 7 Wood fibers

™

i

LIGNOCEL®

These functional additives (short fibers) are used in bio-based
composites.

We have products with consistent quality and high production capacity.
In addition, we have a custom manufacturing unit dedicated to the
transformation of powders (grinding, micronisation, mixing,
pelletisation, granulation ...)

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 30
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DEHONDT 5 DEHONDT COMPOSITES

oS’ " France
Description
MEMBRE DEHONDT COMPOSITES, a spin-off of Groupe Dehondt, designs,

manufactures and markets a new generation of bio-sourced composite
materials: from continuous roving in technical flax fibre to thermoplastic

sandwi ch panel s. Il nnovative ftsourcech
reinforcements made from flax fibre that can be combined with thermoplastic
resins.

Business sector
Natural fibres reinforcement and semi-finished products for composite material

1 product proposed by this supplier

LINTEX®

LINTEX® is a semi-finished natural flax fibre product in the form of
calibrated fibre lengths for plasturgy, composites or building.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 31
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procotex Procotex Corporation SA

Belgium

MEMBR

Description

Procotex is specialised in processing natural fibers like flax, kennaf, coconut,
sisal, jute....

Furthermore we are also developing unidirectional flax based prepreg material
to be used in the composite world.

Business sector
Natural fibers / Natural composites

2 products proposed by this supplier

Natural cut fibers

We are specialised in processing natural fibers. The fibers we can offer
are flax, kennaf, coconut, sisal, jute,...

All these fibers can be cut up to very short lengths which makes it
useable for the plastic industry.

Natural fibers for insulation and non-woven industry

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 32
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AP N0 Automotive Performance materials

France
MEMBER Py
e Description
Il R,s APM is specialized in compounding of natural fibers in thermoplastics (hemp /
o wood / sisal / kenaf / linen).
pereeeeT Since our inception, we are working on composite materials of 100% plant origin.
Our materials are used in the construction sector, automotive and appliance
industries.
Our production capacity amounts to 20,000 t / yr of compounds.
Business sector
Compounding
3 products proposed by this supplier
NAFILean

NAFILean is 20% hemp fibres reinforced polypropylene compound and is
designed for automotive structural parts by injection process.
In regard to environmental issues and the progressive exhaustion of fossil

resources, NAFILean is a clear answer to the trend in the automotive
industry towards lightweight concepts and bio-materials.

REFINE® PF3434A

Part of the range REFINE®, this compound, composed of 30% industrial
hemp fiber reinforced polypropylene, is intended for the production of
automotive parts.

REFINE® range

| REFINE materials are composite materials of vegetable fiber (hemp / wood
/ sisal / kenaf / linen) + thermoplastic (PVC /PP /PE/ABS/PS/..). These
materials can replace conventional materials loaded with glass vibrated to
the mechanical properties provided by the plant fibers and by their
lightness.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 33
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Fibres Recherche Développement - FRD

France

Description
FRD® is a private innovation company and engineering platform for industrial

MEMBR
- projects, FRD promotes the emergence and development of innovative
3 ”'B..' applications for agricultural fibres. (insulation, concretes, composites...).

THE FRENCH
BIGECONOMY CLUSTER

Business sector
Insulation, Concrete, Composites

1 product proposed by this supplier

Natural fibres based compounds

3 & ',‘su“g : ;‘\"‘ _‘

Formulated from polymers of wide diffusion such as PE, PP and PVC,
the compounds are reinforced with 20% to 50% fiber or powder from
flax, hemp, miscanthus and wood.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 34
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4 products proposed by this supplier

Biocéres range

\
Bio

BioFibrarange

¥

BioFibra

BioMine range

Bio-based compounds®

agrobiobase
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FuturaMat

France

Description

FuturaMat's activity is compounding plant materials (wheat, wood) associated with
conventional polymers or with biopolymers. The compounds produced are
compatible with the current technologies of industrial processing of plastics mainly
for horticultural and packaging sectors.

Business sector
Compounds

A true alloy of wheat flour and a biodegradable polymer, BioCeres
products are biobased and compostable. One reference carries the OK
Compost label and the OK Biobased label.

With the possibility of creating products from renewable resources,
BioCeres products are ideal for using calendaring, extrusion and injection-

molding.

The products range BioFibra ® is a real alloy composite wood fiber /
biodegradable polymer. BioFibre ® products are compostable, bio-
equivalent and offer degrees tailored to the different techniques of
plastics processing (injection, thermoforming, calendering ...).

BioMine® products are ideal for technical transformations with using
techniques such as injection molding, and are recommended for
applications in agriculture, horticulture, construction, catering, pieces of
equipment...

These materials are made from biopolymers of vegetable origin alloyed
with mineral charges.

Polyfibra range

¥

PolyFibra

Polyfibra ® product line features the lignocellulosic fiber composites
(beech, spruce ...)/ thermoplastic (PP, PE, PS, ABS ...). The wood fiber is
an expense: petrochemical substitution of carbon, but also because of its
mechanical properties, reinforcement.

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 35
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CoDEM1T Le BATLAB

France

Description
Developer, manufacturer of Biobased materials and products for construction,
renovation and fitting

MEMEER Business sector

e Construction, renovation and fitting
L]
) IA/R’..

TH
BIOECONOMY CLUSTER

1 product proposed by this supplier

PANOLI B©O

PANOL I Béfirst Biobased Customizable Panel
Low-density sandwich panels for layout and renovation.
Our panels exist in different forms. Depending on the

characteristics of use, we adapt our processes to your needs:
Mechanical resistance, fireproofing, water repellency, durability,
biodegradability ...

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 36
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DEDIENNE MULTIPLASTURGY®

France

Description
DEDIENNE MULTIPLASTURGY® is a European specialist in the manufacture

B MEMER of technical and composite plastic parts.
"il/-\R y DEDIENNE MULTIPLASTURGY® is focused on specialised markets as a multi-
_e® technology processor.

THE FRENCH
BIGECONOMY CLUSTER

DEDIENNE MULTIPLASTURGY® offers a range of FLAXCOMP CP products,
panels made from 100% linen fabric or blended with other fibers, from
thermoplastic resins and various core materials.

Business sector
Plastic and composite materials

2 products proposed by this supplier

FLAXCOMP CP

Calendered or compressed panels of linen Multiaxial fabrics with

thermoplastic resin.
Several available weights of fabrics, several available core materials,
available TP resins (PP, PLA, PA11)

FLAXCOMP SP

Calendered or compressed sheets of linen Multiaxial fabrics with
thermoplastic resin.

Several available weights of fabrics, available TP resins (PP, PLA,
PA11), possible thicknesses from 0.5mm to 6mm

More information on the website Agrobiobase (company details)
www.agrobiobase.com/en/database 37
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