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About CIRCE Research Centre

Who are we?

MERLIN

We are a technology centre that helps you to improve your
competitiveness in the fields of energy and sustainability
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We are ready to become your

—* We are the gap between
long-term technology partner

research and the needs of the
business sector
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Fundacion CIRCE — Main research areas

MERLIN

Generation and .

e Smart grids
renewable resources

Mobility Industrial

technologies

Lines of
activity

Hydrogen and
renewable gases

Recycling and o]
circular economy J

o Efficiency and
decarbonization

digitalization
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REDOL Project

@) Redol MERLm

Aragon” s REgional hub for circularity: Demonstration Of Local industrial urban
symbiosis initiatives

Topic
1 HORIZON-CL4-2022-TWIN-TRANSITION-01
(CLIMATE NEUTRAL, CIRCULAR AND DIGITISED PRODUCTION 2022)

|A action:
Demonstration or pilot + market replication

3 | Project Cost: 17,012,301 €

2

4 | EU Funding: 14,214,752 € s 0 5
//tEI'I'IEN
o NEXTO Rifn &
E '_-:_ E m @ Ala j,, PRATO . g;uite5 o
4 years 35 partners 12 countries _ i
i AN meose  EEELC
bl -+ aitex piomee brilen Mfemex
Starts: 12/2022 5 Large Companies — 12 SMEs — 11 RTOs- 5 oo w1t o messe G ame
Ends: 11/2026 Public Institutions — 2 Non-profit organizations Il e, (S Q) Zaragoza (CIFINSA
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REDOL Project

Objectives and Impact

To develop and demonstrate novel management
systems and processing technologies for

the valorisation of SUW to be used as feedstock for
other sectors and/or across value chains.

To obtain recycled secondary materials from SUW
ready to be fed in downstream processes

for the further production of circular products,
closing the production loop.

To enable the achievement of'a zero SUW landfilling
approach in Zaragoza by accomplishing 55-100%
recycling rates in REDOL value chains while creating
new sustainable economic activity in the Aragon region.

www.merlinproject.eu

MERLIN

To establish a roadmap for the implementation of
REDOL solutions in other urban

environments and industrial areas, tackling
technical and non-technical barriers.

To assure a successful dissemination and exploitation
of the project, through a strategic and I-US oriented
commercialization plan, dedicated business models
and key stakeholders' engagement

2020 2040
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REDOL Project

Solid Urban

Waste Textiles [

Plastics [

Mnnngemen‘t RGB camera, H51 techniques Smart Urban Al-based sorting with H5I sorting Al-based alg.
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REDOL Project

Task 4.1 Valorisation of composite wastes through green solvolysis assisted by MW and
US (CDW)

& /\SALE

Roof

%acciona
Epoxy resin/GF
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Yellow wool

Polyester
resin/GF

Green wool

Composite
with red and
grey coating

Vinyl Ester resin/CF
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SOLVENTS

lonic Liquids

= [BMIm][Acet]:Ethylene
Glycol

Deep Eutectic Solvents

* Urea:Gly:ChCl
* Tymol:Decanoic Acid
* EG+(Ac00),Zn

Biobased and catalyzed

. _J

e Glacial acetic acid +
ZnCl,
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REDOL Project

Task 4.1 Valorisation of composite wastes through green solvolysis assisted by MW and
US (CHALLENGES)

Different experimental conditions were tested:

= Conventional and lower temperature heating was tested first to test the suitability of the reaction media.

» Once the reaction media were tested, the experiments were continued in the MW-heated reactor to study the
influence of MW on the reaction

Conventional Heating SpeedWave (MW heating) SynthWave (MW heating)
g | - ] —— ] -
4 1 == I ')" . |

Indirect T control Direct T control . Endogenpus pressure = Exogenous pressure
= No agitation = |nert atmosphere
= Agitation
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REDOL Project

Task 4.1 Valorisation of composite wastes through green solvolysis assisted by MW and
US (MW Assisted solvolysis — 1L scale)

Compartive study (University of Birmingham)

Fiber
? uEnergy efficiency m (glass/carbon)
® “.Green solvent SEM and
characterisation for use

in composites

96%
efficiency

o Oils (buidling blocks)

=
EXTRACTION .

Gas
Chromatography/Mass
Spectrometry
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REDOL Project

Recycling route for textiles based on IL-based, glycolysis, polymerization, post-condensation
and spinningPET Textiles recycling

* Chemical recycling of polyester (Poly(ethylene terephthalate) based textile waste (> 90% purity)
* MICROWAVE-assisted depolymerisation process

Depolymerisation by GLYCOLYSIS
OBJECTIVE: to reduce the time of the experiment. Conventional heating methods of 8-14 hours

* Media: ethylene glycol

e (Catalysts: ionic liquids, deep eutectic solvents and metal oxides

* MICROWAVE heating at high temperatures (2002C)

* |solation and purification of the monomer BHET (Bis(2-hydroxyethyl) terephthalate)

| DW Evaporation
BHET and .

small ’

'/ Unreacted

PET and large
oligomers
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Q&A
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Cecilia Chaine
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COLLABORATING CENTRE ON SUSTAINABLE
CONSUMPTION AND PRODUCTION
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Packaging engineering & consulting
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CREATING LONG TERM VALUE
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