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Lifestyle&DesignCluster.

Lifestyle & Design Cluster er en national
erhvervsklynge inden for design, mode og mabler.

Vi arbejder for at fremme innovation og baeredygtig
vaekst primaert i de sma og mellemstore bolig- og
beklaedningsvirksomheder samt i de relaterede
kreative brancher.

Vi har en bred dialogbaseret bergringsflade med
PROJEKTET ER STQTTET AF: erhvervslivet, og genererer gennem vores mange
.32 Danmarks forskellige projekter og aktiviteter ny viden, som
i Erhvervsiremmebestyrelse formidles via begivenheder og her pd websitet via
cases og nyhedsopdatering.

DEN EUROPZISKE UNION

Den Europeeiske Fond [IRESIRY
for Regionaludviking

Vi investerer i din fremtid

www.ldcluster.com

T

SR
usgsse e
- $'!,

%

- L T
%

&

Affaldsdage 2022




|

LRy -
‘ * TEKSTILSYMBIOSE

~ = HERNING

PROJEKTET ER STQTTET AF:

oss Danmarks
++. Erhvervsfremmebestyrelse

Min forteelling | dag...

« Introduktion til rapporten
e Formal

Tekstilmgller identificeret

Teknologi status

Genanvendelsesprocesser

Cases
Udfordringer & fremtiden
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AUGUST 2022

TEKNOLOGISK
INSTITUT

VIA University
College

Research and identification of textile plants
globally - focusing on fibre-to-fibre recycling
for the fashion & textile industry
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Hvorfor, hvordan og hvad...

. Formalet med rapporten

o 1st version Januar 2020 - fokus pa Nordiske lande og EU
o 2nd version August 2022 - globalfokus

o Undersggelse:

e recycling technology

e business model

e Inputand output materials
e Kkapacitet

e Skalerbarhed

Affaldsdage 2022

Research and identification of textile plants in the Nordic countries & Europe
- focusing on fiber - to - fiber recycling for the fashion & textile industry

.....

seeen: - Published by Lifestyle & Desi
38, 3 Lifestyle&DesignCluster.  Goa Ty sto0. "

Gabriella Constantinou | Isabella Holmgaard |
Research analyst & designer Editing supervisor

isabella@Idcluster.com

gabriella@ldcluster.com

Lifestyle&DesignCluster.
TEKNOLOGISK
INSTITUT
VIA University
g% College

Research and identification of textile plants
globally - focusing on fibre-to-fibre recycling
for the fashion & textile industry
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GLOBAL RECYCLING PLANTS

SWEDEN
- Renewcell, Circulose
- Sédra, Oncemore
FINLAND
- Infinited Fiber
[ “-loncell
- Pure Waste

NORWAY
- Plast Nordic

GERMANY
-1.CO
- Altex

USA

- Ambercycle
- Circular Systems, Texloop . O E{%Lk:tND
o - Saxcell
e - Cure Technolog
-Weturn
- Carbios
Affaldsdage 2022 -

-Vanotex

SWITZERLAND
-Yarn to Yarn

ITALY

- Rifo Lab

- Aquafil, Econyl
- Reverso

e,

CHINA

- HKRITA, garment2garment
- HKRITA, Green Machine
-The Billie System, Novotex

AUSTRALIA
- Blocktexx

/#
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Pilot @)\J Operational @ Commercial

- Pure Waste

- loncell - R?newce” =
- Infinited Fiber - Sedra T::;t;al; Pioneers
- Plast Nordic : EV”LU | 1-CO
- Textile Change / ) Alm kercyc & L Al
- Yarn to Yarn // - Bloc t'e>'<x \\ el
s ) /| - The Billie System \ - \?S’n”ci ex
I i1 [ -
PROJEKTET ER STOTTET AF: - Cure Techno|ogy |'|‘ - _|ep|cm |‘ |‘ H - CLCS)_TZL '| .l‘
e Danmarke - Weturn : : ‘
i Erhver\tgfremmebestyrelse W : l'l‘ (| (1 - LenZIng, Reflbrﬂ I
" - Worn Again \ I - [l
w .‘ / - Rifo Lab /
DEN EUROPAISKE UNION CI rcb' /"l - Reve rso
i i arbios - Aquafil, Econyl
Vi investerer i din fremtid
- Recover

- Circular Systems, Texloop
- Green Machine

1) Pilotstadie: har fundet en Igsning p3, 2) Driftsfasen: ggr det muligt at 3) Kommercialiseringsfasen: fuld
hvordan man kan genanvende i behandle stgrre maengder tekstilaffal, funktionel behandling af store
men kun | begraensen kommerciel maendger tekstilaffald, der

laboratorieskala og kan producere og
teste i meget lille skala skala for udvalgte kunder

Affaldsdage 2022

videresalges som ravare, fiber,

garn, stof eller/og feerdigvarer
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WASTE REMOVAL OF TRIMS & OTHER CUTTING , SHREDDING & PURIFYING OF SHREDDED

COLLECTED & NON TEXTILE COMPONENTS DEFIBRATING FIBERS
SORTED
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e Erhver\isfremmebestyrelse / OPENING & BLENDING WITH

INTO FABRIC VIRGIN FIBERS
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e ¢

RECYCLED
FIBERS ARE
SPUN INTO
NEW YARN

CARDING PROCESSES

PREPARATION OF SPINNING
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Mekanisk proces

e Diverse materialer

e Sma mangder

e Nedsat garn kvalitet

e lilfgjelse af virgine fibre %

e Velegnettil almindeligt beklaedning og ikke
arbejdstgj

Affaldsdage 2022
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recover-

o Founded: 2015, Hilaturas Ferre Valencia, Spain

o Technology: Mechanical recycling

o Business model: Recycled fibre supplier
PROJEKTET ER STTTET AF o Input: Post-industrial to pre-and post-consumer waste
B Erermrammebestyralsa o Output: Recycled RCotton and RColorBlend fibres

. Capacity: High/not known

DEN EUROPZISKE UNION

Den Europzsiske Fond [IESRIRY
for Regionaludvikliing

o ot o Scalability: High. By 2026 350.000 metric tonnes/an

-

A B

E :.”,% :.
- § e
“':'\%“7 -
T

Affaldsdage 2022




| —
J

-
TEKSTILSYMBIOSE

- HERNING PY

"% Lifestyle &DesignCluster.

%e"* Denmark

° Founded: 2017, Italy

o Technology: Mechanical recycling

o Business model: Garment and home textiles supplier
PROJEKTET ER STOTIET AR o Input: Pre- and post-consumer waste (primarily denim
.2t Danmarks and WOOI.)

++. Erhvervsfremmebestyrelse

o Output: Garments and home textiles

e R R Capacity: Production capacity unknown

Vi investerer i din fremtid

o Scalability: High, but plan not known

Affaldsdage 2022
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MELTING PROCESSES
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WOVEN/KNITTED MELT SPINNING OF FILAMENT YARN
INTO FABRIC

TEXTURIZING OR SPINNING INTO NEW YARNS
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Termisk proces

e Thermoplastic polymers like polyester, nylon
etc.

e Proces karakteristika: omkostningseffektiv &
nem implementation

e Kommerciel i dag — rPET flasker

e Hojkvalitet genanvendte garner

Affaldsdage 2022

https://fiberjournal.com/
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PLAST
MNORDIC

. Founded: 2018, Plast Nordic Norway

. Technology: Depolymerisation/Alkaline hydrolysis +
microwave technology

. Business model: Provide recycled PTA and MEG equal
to virgin oil-based monomers

. Input: PET-based waste like polyester, PES/CO, plastic
PROJEKTET ER STQTTET AF: bottles, food containers

e trenmabestyralsa . Output: Recycled monomers (PTA and MEG), building
blocks f. synthetic fibres

DEN EUROPZISKE UNION

. Capacity: 30.000 metric tonnes/an/plant

. Scalability: Plans to cover the Nordic market within 8-
10 years
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CHEMICAL PROCESS

DEPOLYMERISATION

DISSOLUTION

POLYMER POLYMER
POLYESTER CELLULOSE

\\\ \

DEPOLYMERISATION

Polyester/cotton blends

Example of two methods polyestercotton blends
can be separated by:

1. Usage of e.g. a non-toxic dissolution liquid
retaining either the cellulose or polyester polymer
as a solid fibre while dissovling the other.

2. Depolymerisation separates the two fibres from
each other resulting in a cellulose or polyester
monomer. After repolymerisation of one the fibres,
a new recycled yarn is born.

DEPOLYMERISATION

™\

MONOMER

CELLULOSE
MONOMER

POLYESTER

N

\\ RE-POLYMERISATION
RE-POLYMERISATION
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e Diverse metoder af kemisk genanvendelse
findes afhaengig af teknologien og fibertype
(forskellige type kemikalier)

e Ny type: Biochemical ved brug af enzymer
PROJEKTET ER STQTTET AF: ° H¢J kvalitet Sortering er n¢dvendig

i — e Cellulose pulp (naturfibre: bomuld, viscose,
hamp m.fl.) videresaelges til tekstilproducenter
(spinning). Tekstilmgller kraever et min. af 50%
cellulose indhold

Affaldsdage 2022




TEKSTILSYMBIOSE

HERNING
Kemisk proces

e Diverse metoder af kemisk
genanvendelse findes afhaengig af
teknologien og fibertype (forskellige
type kemikalier)

e Ny type: Biochemical ved brug af
enzymer

PROJEKTET ER STQTTET AF:

Hojkvalitet sortering er ngdvendig

oss Danmarks .

o Cellulose pulp (naturfibre: bomuld,
viscose, hamp m.fl.) videresaelges til
tekstilproducenter (spinning).
Tekstilmaller kraever et min. af 50%
cellulose indhold

DEN EUROPZISKE UNION T
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° Founded: 2011, USA

o Technology: Chemical recycling based on hydrothermal
depolymerisation into monomers

o Business model: Raw-material supplier

o Input: Pre- and post-consumer waste

o Output: Recycled cellulosic pulp and rPET (powder/pellets)

o Capacity: Pilot scale 4 tonnes/day
PROJEKTET ER STQTTET AF:

N . Scalability: Planned increase of capacity to 60.000 metric
:5: Erhverv;fremmebestyrelse tOI’meS/al’l

DEN EUROPZISKE UNION

x>
Den Europasiske Fond SRS
for Regionaludvikling

Vi investerer i din fremtid

Earth Day
IS
. Every Day

Affaldsdage 2022
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JEPLAN

Papen Davireaman FLANming

° Founded: 2007, Japan

o Technology: Collection, sorting and chemical recycling
o Business model: Selling licensed technology to PET-
manufacturers
PROJEKTET ER STOTTET A o Input: Post-consumer textile waste and PET-bottles
1 Eiansiommebestyetse . Output: rPET-pellets (for spinning of PES-yarn)

DEN EUROPZISKE UNION

o Capacity: 22.000 metric tonnes/an rPET based on bottles

Den Europzsiske Fond
for Regionaludvikling

Viinvesterer  din fremtid o Scalability: High but extend not known

Affaldsdage 2022
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5 nye cases

«  Newretex (DK)

«  Textile Change (DK)
«  Dear Denier (DK)

«  Wolkat

« Sodra

€ ) wokkat  £New Retex SODRA

£ New Retex

Five new cases have been created with the following companies:

1. Kimberley Van der Wal, Director of Business Development at Wolkat
2. Rikke Bech, CEO at New Retex

3. Johannes Bogren, Vice President of Cell Bioproducts at Sédra

4. Ditte Hejland, CEO at Textile Change

5. Frederik Lewinsky CEO at Dear Denier

The companies represent both mechanical and chemical recycling as well
as sorting. The case studies were conducted by interviewing each company
asking multiple questions regarding their business model, how to secure
feedstock of textile waste, partnerships, challenges and future visions. The
way these cases are structured give an insight into:

* Business model
* Securing feedstock
* Partnerships
* Challenges
« The future

Y DEAR DENIER
OZ‘QTEXTILECHANGE

SUSTAINABLE AND INNOVATIVE HOSIERY

74

78
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Opdatering af
mappingen lgbende...

Spanien:
* Jesus Rubio
- Coleo
Portugals:
« Sasia
. Recutex

e Valérius 360
« Jomafil/ Ibérica Feltros

|. Gomes



https://www.hilaturasjesusrubio.com/
https://colibristudio.es/
https://www.sasiareciclagem.com/en/home
http://www.recutex.pt/?lang=en
https://valerius360.pt/
https://www.jomafil.com/
https://j-gomes.com/en/#weglot_switcher
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ANDRINGER

e Mereviden bade for
industrien og borgere

e Hoj-kvalitet sortering
er must

e Traceability - data
e Ensartet systemer

e Mere samarbejde pa
tvaers af veerdikaeden

FREMTIDEN

» Flere ogflere
tekstilmgller vil
opsta globalt i

fremtiden. Behov |

EU og
tekstilproducerend
e lande

DK vil fa en stgrre
rolle i recycling

*  McKinsey &
Company rapport:
* 15.000 nye jobs EU

4 mio. tons CO2 sparres

2.2 mio euros verdi i 2030
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TEKSTILSYMBIOSE HERNING
en dag i fremtidens tekstilunivers .

TEKSTILSYMBIDSE

CHERNING

\ES g '

SAVE THE DATE: ONSDAG D. 9. NOVEMBER 2022

Herningomradets stolte tekstiltraditioner kalder pa nyteenkning, ambitioner
og mulighed for et nyt erhvervseventyr inden den kommende indsamling af
husstandstekstiler star for deren 2023.

Du/ ler hermed inviteret til en dagi Herning, epicentret for tekstil-
innovation i Danmark med fokus pa nye forretningsmodeller og next step
inden for genbrug og genanvendelse af tekstiler.

i
<

Med et skarpt blik for hvad der foregar omkring os i Europa og resten af
verden, kigger vi i forskellige tematiske panelsessions i Igbet af dagen pa
nationale udfordringer, gennemferte first step-pilotforseg hos en raekke
sma og store virksomheder samt next step i pipeline pa omradet.

Tid: 9. november 2022 kl. 2.30-16.15
Sted: Beeredygtig Herning, Gl. Skolevej 1, 7400 Herning

AT - 5% 4O
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