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Accelerating the transformation to sustainability in the textile industry

» 63% of the world fiber market was
produced from fossil raw materials
(2018)

* Environmental impact of cotton
cultivation is enormous

« Everincreasing demand for cellulosic
fibers

» Great demand for bio-based polymers
— drop-in solutions
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Accelerating the transformation to sustainability in the textile industry

Endemic Colonial Wood Coal Petro Bioeconomy
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Accelerating the transformation to sustainability in the textile industry
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We believe in a textile industry based on renewable resources
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Adapted from the Renewable Carbon Initiative (RCI)

Our work along the entire textile value chain

9 Material, process and
‘.vé product development
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Digitalisation of
products and processes

Environmental
assessments (e.g. LCA)

User acceptance through participation

Connecting actors and stakeholders

Implement a sustainable mind-set

Create qualification systems
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Accelerating the transformation to sustainability in the textile industry

Prevention

The top
priority of the

chy -
hierarchy IS Recycling
waste _
preve ntion Energetic recovery
v Disposal
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Accelerating the transformation to sustainability in the textile industry

National funding for biobased and circular economy

-
BIOTEXFUTURE
« Self governing innovationspace

BIOTEXFUTURE - 9 active projects
* Over 80+ Members

Focus: Textile Supply Chain
Polymer/Raw Material to Textile

TRL:1-8
r A4 Y )
BioSC gosc Bio4MatPro INGRAIN (Oingrain
Focus: Plant-/Biobased Schwerounkt: Biobased and recyclable  Focus: Agriculture/Food/Textiles
Chemicals/Polymers products Bio-based circular economy
From plant to polymer Waste materials as a resource TRL:1-8
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Accelerating the transformation to sustainability in the textile industry

From Biomass to Examplary Products

Biomass
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Accelerating the transformation to sustainability in the textile industry

Example: AlgaeTex @

BIOMASS
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co, Algae Polymer Yarn Application

cultivation Development Development development

« Testing technical feasibility
* Production of thermoplastic biopolymers from algae

« Demonstrate textile application
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Accelerating the transformation to sustainability in the textile industry

Acrylonitrile is a versatile base chemical for... @

BIOMASS

Gel former Textiles Lightweight construction Nitrile gloves Toys Art glass
PAM PAN & Nylon Carbon fibres PA6.6 matrix AB/NBR ABS SAN

Green2Black provides proof of concept for further product developments
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Accelerating the transformation to sustainability in the textile industry

Example: Green2Black @

| Polymerisation Nassspinnen BIOMASS
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Propene Acrylonitrile PAN PAN Fibre
smart drop-in
Green2Black _ ¢

BV BN ARG

Natural fats

Green acrylonitrile is a "smart drop-in" solution for bio-based materials
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Bio-based polyethylene is already commercially available
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Green Polyethylene helps ﬂ Sugarcane caphures (0, _ -
reduce greenhouse gases 4 ¥ \ 1 Sugarcane
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Bio-based Carbon Fiber
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Carbon fibers from bio-based PE are cost-efficient and sustainable

Key Milestones

* Tensile Strength:

Tensile Modulus:

2um Mag= 3.00KX

17A WD= 21 mm

1.9 GPa
180 GPa

EHT = 15.00 kv

Signal A = SE1

Photo No. =

v Improved performance expected for new precursor generation

v Proof of reproducibility with several precursors

773

ki

BIOMASS

PAN-CF 23 % 7% | 18.50 €/kg*
-51 %
PE-CF iR 36 % PAL 2 % < 9.00 €/kg*
0€ 5€ 10 € 15 € 20€

m Precursor m Stabilization/Sulfonation = Carbonization

Cost structure comparison of PAN- and PE-based carbon fiber production

Other

*based on a production plant for 1,500 TPY of carbon fibers (including depreciation costs on CAPEX for plant and buildings)

Upscaling of sulfonation technology to industrial scale required
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Réding, T.; Langer, J.; Modenesi Barbosa, T.; Gries, T.: A review of polyethylene-based carbon fiber manufacturing.
DOI: 10.1002/appl.202100013

ZITA

‘RW“-I



Accelerating the transformation to sustainability in the textile industry

Example: RD&l in Carbon Capture and Use (CO2Tex)

* Process development: fibers from CO2
* Product development: socks made from these fibers

 Nominated for the "German Future Prize

Development of the entire textile process chain from
CO2 extraction to the product
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Accelerating the transformation to sustainability in the textile industry

Example: Recycling — Industrial RePAN - Recycling of PAN/Co Production waste "4"
Solvent based .
separation Spinning Further |

PAN/Co PIO®ESSINg  pAN
\Ijv;()sc:ECtion- o PANPellets  ©~ " PAN Fibres VN Demonstrator

Approach:

» Solvent based separation of PAN and cellulose
« Spinning the recycled PAN

» Processing to finished products
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Accelerating the transformation to sustainability in the textile industry

Example: Recycling-Atelier in Augsburg
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Opening

* New recycling processes 20.June.2022
» Closed process chains

» Digitalization of the recycling process
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Use of renewable (fiber) raw materials

Substitution of glass fibers with natural fibers

Greenhouse gases in production (CO,-eq/kg)

Fiberglass 1,4 kg

Flax Fibers -0,5 kg

Textile

Composite
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Accelerating the transformation to sustainability in the textile industry

Example: Digitization - CISUFLO )

Expand and ensure range of sustainable flooring
products

Meet quality and performance standards

ITA as Task Leader - "Systemic Transition Support Tool".

Electronic passport + "ePRODIS" database

3) https://www.cisuflo.eu/pilots/

Dieses Projekt wurde mit Mitteln aus dem Forschungs- und Innovationsprogramm Horizont
2020 der Europaischen Union unter der Finanzhilfevereinbarung Nr. 101003893 gefdrdert.

%) CISUFLO

CIRCULAR SUSTAINABLE FLOOR COVERINGS

Input

Type of User Map of Comgetence

Dear app, please show me

15 [ ]

RTOs

Phase of innovation procass

Exports -

Assio lations

Send request

fris and conditions
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New forms of cooperation between companies

'
Value chains become networks Wi I I kom men h
« Cooperation in open eco-systems T e
XSpace

« Digital platforms for the interconnection of companies and Die digitale Briicke fUr textile Innovation

networks

Die fihrende B2B-Innovationsplattform fir Startup
und Institute der Textilindustrig

« Cooperation of young companies/startups with established

companies and corporations

Dornbirn GFC
« Matchmaking events: getting to know each other personally 2nd Startup Days

lIi[lm 1t1uu Tent 2022

and gaining trust 14 16% September 2022
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Transdisciplinary collaboration

Across corporate and social boundaries

» Researchers, people from different companies, users form a temporary team
- Open Innovation, Customer Co-Creation
 Living labs or real labs places for:
- Conceptualization
- Research

- Implementation

- Evaluation

« Example: Regional Competence Center for Labor Research WIRKsam: Al in the Rhenish Textile Industry
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Digitization is changing our job profiles

(= Mittelstand 4.0
'IF Hompetenzzentrum Aklunlas hen=n Armgshid = Frzlam ke brten s Tecarr
ﬁ Textil veretai

Information and Qualification

" 5G im Produktionsumfeld
LOW -th res h o I d Offe rs 1 D digitale Transfoemation istohne dem kombinkcrten Einsatz
maderner Technologien und dencn Viernctzung nicht umsctzbar Dic
erknlpfung aller Komponcatcn Ist Vorawssctzung fir die fledblc und

wiandlungst 3hlpc industric 4.0 Produktion. Dic 50 Techalk ist das 4
H ‘Werkzoug der Zubaartt, umdicse Aurtgabe zu erflllen Erfahren 5 am
PU bl ICly (CO-)fU nded COm peten Ce Cente rS 20, 0.8, wo Sie 3G Im Unternehmen einsctzen kinnen, welche ol
Arwendungstic os gibtund welche Risiken den proden Chancen
fepeniber sbehen

— e.g. Competence Center Textile connects

 Lernfabriken und Trainingszentren

— e.g. the DCC Digital Capability Center Aachen

(Member of the International Association of Learning Factories)
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New business models - new operator models - new structures

Innovative business parks _ o o _ _ _ _
Establishment of an emission-free, digitalized innovation and industrial

. Subtitle - park (approx. 20 ha) in Monchengladbach - for companies in the textile
and clothing industry
 Micro-factories ' N

« Manufacturing on demand N e e T

« Pay per use

 Solution provider

* Rent instead of buy

[ WA
* Custom 'T7 Academy -

* Cloud services

10 j j j j j j j DN BB (e WE o mmsmms o

« Crowd funding
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Textile Structures — Our Value Proposition

Process
Skc%e Development
[ g ] ______________________________________ : IndUStry
10000 | ‘
1000 | Business
‘ Model
100 " Development

10

/—\ Demonstration
ERNEUERBARER Fiber Textile Combonents Confection/
KOHLENSTOFF Material Area P Equipment
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Contact

Univ.-Prof. Prof. h.c. Dr.-Ing. Dipl.-Wirt. Ing. Thomas Gries

Institut fur Textiltechnik (ITA) der RWTH Aachen University
Otto-Blumenthal-StralRe 1, 52074 Aachen

Phone: +49 241 80-23401

Fax: +49 241 80-22422

E-Mail: thomas.gries@ita.rwth-aachen.de
WWW: www.ita.rwth-aachen.de

Events: www.ita.rwth-aachen.de/events

Social Media: fAvHclinJo

Thank you
for your attention!

www.ita.rwth-aachen.de

_—
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http://www.ita.rwth-aachen.de/
http://www.ita.rwth-aachen.de/
http://www.ita.rwth-aachen.de/events
https://www.facebook.com/TextiltechnikAachen/
https://twitter.com/ITA_RWTHAachen
https://www.instagram.com/ita_rwth/
https://www.linkedin.com/school/institut-f-r-textiltechnik-der-rwth-aachen-university/
https://www.youtube.com/channel/UC-mo4DaI8LFmYsU4OCZwn3A?view_as=subscriber
https://www.xing.com/companies/institutf%C3%BCrtextiltechnikderrwthaachenuniversity
mailto:thomas.gries@ita.rwth-aachen.de
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