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Avoiding fine-grained/dusty Residuals

Innovative approaches for the
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FINEST Impact

Decision makers
= Regulatory framework
= Influence on research funding

Education

= Expertsin resource management
= Life cycle thinking

= |ndustrial Ecology

@ I

Industry

= Reduction of waste

= Valorization of residuals
= Transfer via brains

= Technology transfer

Ecology
= Resource efficiency 1t
= Amount of waste &

L’ = Environmental risks &
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FINEST Project Structure

FINEST Scientific Advisory Board Steering Committee
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FINEST Scientific Advisory Board

Joakim Johansson  Grit Walther
Linképing University RWTH Aachen
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Present network & competencies of the FINEST core project

Education
Materials
Process Technology

Biotechnology
Bioinformatics

Biotechnology _ _
Sensor Technologies ; Biotechnology

Process Technologies 2 i : Sustainable Production
Fluid Dynamics i .

Holistic Assessment : Biotechnology
Circular Economy Environmental
Pyrolysis Micrology
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FINEST Doctoral Candidates

Simone Bertoldi (UFZ, SP1)

“Isolation and characterization of bacteria capable to
degrade microplastic and phthalate plasticizers”

( i Stefanie ClauB (UFZ, SP1)

-
4 N “Fungal degradation of synthetic polymers and polymer-
A related additives”

< 3 Noelia Fernandez Merayo (UFZ, SP1)
s “Non-invasive monitoring and control of enzymatic
ﬂ microplastic degradation”

Sonja Harter (HZDR, SP1)

“Anchoring Peptides: Development of specific,
high affinity polymer-binding peptides”

Parinita Singh (HZB, SP1)

“Structure-based enhancement
& purification of identified pet hydrolases”

£y
R o
Tim Kurtz (KIT, SP2)

“Develop and evaluate a chemical recycling process from
finest organic and mineral waste fractions of ETICS”

Rafael Bischof (HZDR, SP2)

|
“Circular Economy in the built environment - gi
Recycling of ETICS” '

Lea Riede (KIT, SP2) A
“Toxicity assessment of different fibres and particles on !
different lung cell types by air liquid interface exposure” \

Anna M. Baecke (HZDR, SP3)

“Rheological Investigation
of Particle Flow”

Nazait Hossain (HZDR, SP3) ‘
“Characterization of plasma-furnace-based processing

in the context of waste stream valorization”

Deniz Nuray Yildiz (TUBAF, SP3)

“Mixing of fine powders to generate feed pellets for
plasma oven” \ P

llkay Yildiz (TUBAF, SP2/3)

-
“Mechanical recycling of selected external thermal Al
insulation composite systems” %
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Talent Strategy

= Diverse recruiting
= Decentralized research school

= Broad understanding of various fine-grained @
waste streams FINEST Research School
. - Coop with TUBAF & TUM -
= Industry visits
= |ndustry internships Sustainability

Assessment

= Further competencies through external
courses of

Open

« EIT Raw Materials Academy Science /

« Transfer Allianz Academic

L Writing
« BePerfekt Initiative
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FINEST Achievements

FINEST Project Meetings FINEST Lectures

PhD talks (2023) Particle (technology)

Poster presentations (06/2024) Life Cycle Assessment

Science Slam (12/2024)
e F|NEST@\\

Circular Economy

Industrial Ecology

Poster Award (06/2025) LI

FINEST Outreach
Strategic partnerships - several NDA"s
3 Status/position papers -
Share of female PhD‘s >50 - 58%

3 product/technologies >TRL5 -

FINEST PhD Retreats
= |ndustry visits

= Seminars (Career management,
Transfer management, Science
communication, ...)

= Team building activities
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FINEST Science
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Publication Highlights | i

Ren Wei (UG), Gert Weber (HZB), Lars M. Blank (RWTHA) & Uwe T. Bornscheuer (UG)
Process insights for harnessing biotechnology for plastic depolymerization

Nature Chemical Engineering, 2025.

Biotechnological approaches are innovative
alternatives to conventional methods for
recycling plastic waste.

Engineered ester hydrolases and recently
discovered novel enzymes can depolymerize
various types of plastics.

For plastics with only saturated carbon-carbon
bonds a chemo-biotechnological process appears
to be a viable option.

The paper discussed achievements using
biocatalytic and biotechnological methods.
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Publication Highlights Ii

Rafael Bischof (KIT), Rebekka Volk (KIT) & Frank Schultmann (KIT)

Future Disposal Surge o

Journal of Industrial Ecology, 2025. o o Vogash ko 4
_ e R R ok Do

= Quantification of ETICS (esp. EPS) installed in , - i
Germany between 1969 and 2022. ; RS ARG =

¢ it i il WA 010
= Waste stream predictions suggest a quadrupling S R SR - e
of annual EPS waste generation from ETICS by . S g o4 |

2050 compared to today.

= The results indicate that currently established B ‘* TR
disposal routes are not sufficient to handle “ e

7
e
ALEGE

future waste generation, underlining the % Nde
importance of alternative recycling paths for X
ETICS and improved waste disposal policies.

(d): 2045 (e): 2050 (f): 2055
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Publication Highlights Il

Si0, - Ca0 - ALD, - MgO - K,0

Prajwctian (A-Slag-q) 50V fg|=0.028

Md Naziat Hossain, Volker Recksiek, Junnile Romero, Doreen
Ebert, Praicy Ann Joseph, Ajay B. Patil, Alexandros Charitos,
Axel D. Renno, Jens Gutzmer

Application of quarry dust and concrete recycling dust in
pyrometallurgical treatment of waelz slag to enable the
recovery of valuable materials

Metal 2025, Brno Czech Republic, 2025.

- Stu dy 0 n th e feasi b i | ity Of usi n g q u a rry a n d F:?:ar:aea.3;‘IF_’Iga::c?isaaggr:rg;o;?ﬂﬁ:g;-caO-Alez slag system for Reduction with CaQ flux

concrete recycling dust as flux materials for the |
pyrometallurgical processing of Waelz slag.
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= The results indicate that the incorporation of
these dusts reduces the melting point and
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viscosity of the slag, facilitating efficient slag - O 0 0 P 0 1

Temperature("C)

metal separation along with valorization of the

Figure 3.6 : Relationship between viscosity and temperature for liquid slag in Reduction (using

fine particulate waste. FaciSage 5.2 ofware)
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FINEST Output

Scientific

Output Transfer
Education & Impact
Training P
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Success beyond FINEST

Satellite project PUreValue

funded through the Helmholtz
Sustainability Challenge

PUreValue aims to transform polyurethane
(PU) rich waste streams from the FINEST
consortium into valuable resources
through bacterial, fungal degradation, and
enzymes, optimized for PU degradation by
Al- and/or rational design based enzyme
engineering.

w FINEST
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The FINEST Story - to be continued
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Contacts

Prof. Dr. Jens Gutzmer Dr. Jonathan Engelhardt
0351 260 4400 0351 260 4427
j.Gutzmer@hzdr.de j.engelhardt@hzdr.de

Dr. Stefan Dirlich
0351 260 4413
s.dirlich@hzdr.de

The project FINEST is funded by the Investment and Networking Fund of
the Helmholtz Association under grant agreement no. KA2-HSC-10.
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