(A C|RCUtAB._,.

3 l.."' e
i o

T R
» ‘ vgl &L
j}_ c’rmg technolog|es — results, upscaling and

b ’demonstratlon of the technology of choice

~ J \l
g 54

o

e A ~ Presenter: Dr. Catherine Lovenich, Covestro Deutschland AG
o S Yok ks | | 11.09.2025 | Brussels, BE



CIRCULAR
FOAM

S

Forward looking statements

* This presentation may contain forward-looking statements based on current
assumptions and forecasts made by Covestro AG.

e Various known and unknown risks, uncertainties and other factors could lead to
material differences between the actual future results, financial situation,
development or performance of the company and the estimates given here. These
factors include those discussed in Covestro’s public reports, which are available on the
Covestro website at www.covestro.com.

 The company assumes no liability whatsoever to update these forward-looking
statements or to adjust them
to future events or developments.

The project leading to this application has received funding from the

European Union‘s Horizon 2020 research and innovation program under grant 11 September 2025 CIRCULAR FOAM final conference | 2
agreement No 101036854


http://www.covestro.com/
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How is a polyurethane (PU) rigid foam produced @
and what needs to happen at end-of-life (EoL)? >

* PU rigid foams have good insulation properties e At EolL the PU foam cannot readily be recycled
and are used in construction and refrigerated mechanically (re-bonding of powder possible).
appliances.  |deally recycling would lead back to the original

* Two main components for production required: main components: polyol and isocyanate.
polyol and isocyanate (plus blowing agent and : : .
additives). * In practice, the isocyanate will not be generated

directly so that an intermediate will be

* In the case of rigid foams, the isocyanate is a obtained, that can be converted to the

IH

material known as ,,pMD

isocyanate.

The project leading to this application has received funding from the
European Union‘s Horizon 2020 research and innovation progra



Chemical recycling via chemolysis or catalytic

pyrolysis

; F !? q . . ‘/’_‘ r Breaking plastics
4 Yo/ | L - into individual

components via

Using solvents,
catalysts, heat and
sometimes
pressure.

Target molecules with CIRCULAR FOAM approach:
- polyol and ,,pMDA"

“pMDA” can be converted in 1 step in the existing
production train to the isocyanate “pMDI”.

The project leading to this application has received funding from the
European Union‘s Horizon 2020 research and innovation program under grant
agreement No 10103

chemical reactions.

Chemolysis (also known as solvolysis) Catalytic pyrolysis

» Breaking plastics into
individual
components without
solvents via heat.

il & ° Catalyst to steer
% reaction and to
enable use of
relatively low
temperatures

Target molecule with CIRCULAR FOAM approach :
- aniline

Aniline can be converted in 2 steps in the existing
production train to the isocyanate “pMDI”.
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Summary of results chemolysis including 2TV

application testing
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Foam with
100% polyol ~ based
replaced with

re-polyol

e Successful conversion of EoL foam to re-polyol * Re-polyol from EoL foam could be used to replace
and ,,re-pMDA" the polyol completely for the preparation of a

\ . new foam (recycled content of ca. 36 %).
* The re-polyol was of very high quality.
: . . * The new foam showed comparable properties to a
* The re-pMDA was of high purity but the purity foam based on fossil-based materials.

did not meet the very high purity requirements.

The Life Cycle Assessment (with focus on global warming potential, GWP) and economic assessments for
chemolysis were not as good as with catalytic pyrolysis.

The project leading to this application has received funding from the
European Union‘s Horizon 2020 research and innovation pro
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Summary of results catalytic pyrolysis including COAM

application testing

S

* Successful development of catalytic pyrolysis process to a pyrolysis oil (high aniline yield).

Successful development of separation process to obtain re-aniline from pyrolysis oil.

Re-aniline with a purity of ca. 99% could be made from EolL foam.

High quality appliance foam was produced with re-isocyanate made from re-aniline.

Life Cycle Assessment (LCA) shows a CO, emission reduction of up to 80% compared to
fossil-based aniline. N

BioBTX UNIVERSITY
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The project leading to this application has received funding from the
European Union‘s Horizon 2020 research and innovati
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Demonstration of catalytic pyrolysis at scale \\"

i
e Successful transfer of pyrolysis process to mini-plant scale at fomfs
Fraunhofer Umsicht. -
e 300 L of pyrolysis oil produced without any
clogging/problems.

e Separation of aniline at required purity at mini-plant scale
was carried out at Sulzer.

CIRCULAR FOAM demonstrated that

e Eol rigid PUR foam can be recycled chemically at scale to aniline of suitable quality for
conversion to isocyanate and for making new PU rigid foams

e this circular process is economically viable and environmentally of benefit

The project leading to this application has received funding from the 11 September 20
European Union‘s Horizon 2020 research and innovation program under grant
agreement No 101036854
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Thank you! ‘
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