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Difficult-to-treat feedstocks
Different business models

Medical Waste Compositg material Road Construction Waste PFAS
WEE Textiles Mixed plastic
—
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Next generation automated
sorting, tracing & closed-loop
recycling technologies for

non-rewearable textile

Funded by
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* * o —/
25.09.2025 © Fraunhofer UMSICHT ublic Funded by % Fraunhofer

the European Union
UMSICHT



Background and Challenges
Figures and Facts

" The European Textile and Clothing Industry

" 1.3 million employees across 197,000 companies in EU

" Turnover €170 billion

"  Total textile consumption: 12 Mt/year

® Waste & Disposal

" 10.9 Mt/year of post-consumer textile waste in Europe

"  Most of it was disposed of:
" 38% (4.1 Mt) landfilled E
"  51% (5.6 Mt) incinerated [

® Recycling

" Blended fabrics are hard to recycle: Textiles often contain multiple fibers (e.g., cotton
+ polyester) difficult to separate
" Recycling is technically complex: Separating the fibers is difficult and expensive
" Limited recycling technologies: Efficient recycling methods for many blended
materials do not yet exist
Funded by =
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AUTOLOOP

Next generation automated sorting, tracing & closed-loop recycling technologies for

non-rewearable textile

Development of a multinational project with the aim of achieving complete recycling
of non-recyclable textiles within the framework of Horizon Europe.
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" Project will start on 1 September 2025 and run for 48 months
® It brings together a consortium of 14 partners from 7 European countries
®  The total budget is €5 million

" The project is funded under the Horizon Europe framework
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AUTOLOOP

Next generation automated sorting, tracing & closed-loop recycling technologies for

non-rewearable textile

NRT sorting

Al-based near-infrared
sorting — faster, more
accurate, cost-efficient
Material focus:
Mixed fibres (cellulose
+ polyester + small
shares of other fibres)
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NRT recycling

Cellulose fibres are recycled
using the loncell® process,
— efficient recovery of high-
quality cellulose

Synthetic fibres: ReSyn
process with thermochemical
conversion — selective
recovery of TPA

Re-polymerisation and fibre
spinning with virgin quality
benchmark

Textile tracing

Manufacturing of
new Textiles (Shirts)
with tracers

Brand/product-
specific markers: —
allow automatic,
contactless detection
of fibres, enabling
efficient sorting, high-
quality recycling, and

traceability for brands.

Value chain data

Data Hub: real-time
data, Digital Product
Passport — supports
LCA, LCC & supply
chain

Strategy: Safe &
Sustainable by Design
(SSbD), IPR & spin-off
model for market
uptake
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AUTOLOOP: ReSyn Technology

Targeted depolymerization through steam

Water Separation
& Cleaning

EolL
Textiles

Automated Sorting
& Shreddinc oY @ erephthalid
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Al-Sorting

Initial sorting trials for pyrolysis

First milestone: Production of a fraction containing 60% Polyester for the
first pyrolysis trials

Provided and pre-sorted used textiles (e.g. blouses, dresses, light items)

LI SLOBAL

Set up and put the Al-based sorting system into operation for
commissioning (camera, sensor, computer)

Zori
tex.

The system was tested to scan textiles and predict their fiber composition
using machine learning

= |n the first pyrolysis tests, a fraction containing 60% polyester was
produced
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Page 12 16.06.2026 © Fraunhofer UMSICHT Confidential Funded by % Fraunhofer

the European Union
UMSICHT




Achieved results
Optimization of TPA yield on TRL4 Plant

— Optimization

TPA (%) Oligomers
15% 21%

Oligomers
59%
BA (%) BA (%)
26% 12%
TPA (%)
67%
m Gas mChar Solid Product m \Water
First trail Optimized trail Mass balance optimized trial

= By increasing the reactor temperature (450°C) and steam temperature (250°C), the TPA yield was increased
= Calorific value of the gas: approx. 25 MJ/kg (can be used as a fuel substitute)
= Current purity of TPA: 98% (Target: >99 %)
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The Vertical Thermo Catalytic Reforming Technology
Development of a TRL 6 plant with a capacity of 50 kg/h

Use cases and outcome

= Vertical screw reactor enables high throughput \
and low space requirements ‘*& :

= High heat input and low heat loss thanks to
slinky design

Adjustment for AUTOLOOP-Plant

Adjustment of the feed system

Integration of steam

Condensation and return of steam

Design of a scratch cooler for TPA

Funded by
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AUTOLOOP

EU Horizon Project - Next generation textile recycling

Next generation automated sorting, tracing and
closed-loop recycling technologies for non-

. Please follow and like
rewearable textiles

AUTOLOOP on Linkedln and
BlueSky
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https://www.linkedin.com/company/autoloop-project/?viewAsMember=true
https://bsky.app/profile/autoloop-project.bsky.social
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Dr.rer.nat. Thomas Fehn

Group Manager, Recyclingtechnologies
Sulzbach-Rosenberg
thomas.fehn@umsicht.fraunhofer.de
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