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Environmental, economic and social assessment @ M ~NE
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Product systems and system boundaries 0 <_/\//\ =R\ |
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Product systems and system boundaries
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Environmental analysis i\//\ =R
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m Commerical vPET ® rPET

* The most relevant impact categories selected based on w0
normalised data (IC contributing <5% excluded) 0
* rPET obtained via depolymerisation/polymerisation recycling o
route is more environmentally-friendly than the reference 0
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categories apart from water consumption and PM formation et v

(PET bottle example)
1 m2 MLT film

m Commerical vPET/VLDPE ~ m rPET/rLDPE

* rPET/rLDPE) via delamination recycling/upcycling route performs o
either worse or comparable to the reference products made from %0
virgin materials in almost all impact categories (MLT film example) &
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Economic analysis

* Cost of rPET via depolymerization/polymerization recycling route
ranges between €980-€1,400/t, and performs better than the
reference (€1,300/t) in the best-case scenario, but slightly worse in
the worst-case scenario (PET bottle example)

* Cost of rPET and rLDPE via delamination/upcycling route ranges
between €1,480-€2,260/t, and €1,470-€2,360/t, respectively. The
rPET/rLDPE materials performs worse than the reference (VPET
€1,300/t and vLDPE €1,380/t) in both the best-case and worst-case
scenarios (MLT film example).

* If the cost of CO, considered (€80-€300/tCO,) rPET bottle even
more favourable in the best-case scenario and comparable to virgin
in the worst-case scenario. For MLT film, virgin material performed
better in terms of CO, emission, and thus no compensation for CO,
considered for MERLIN products
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Social analysis & M=RLI

Social risks in the MERLIN value chains identified mostly for occupational health
and safety due to exposure to solvents (MLT film production) and exposure to
some potentially harmful additives used in the PET and LDPE upcycling
Worker

Potential positive impacts on the local employment quantity (expending existing
recycling infrastructure to accommodate MLT materials) and quality (skilled
engineers needed to integrate novel sorting and recycling technologies).

High
Potential positive impact on economic development, although difficult to
estimate. The chemical technologies once optimised and implemented would
most likely add value by providing additional revenue streams to existing
recycling facilities (or reduce costs for plastic packaging producers) in Europe.

Health and safety

IMPACT

Employment

Support to circular economy topic was assessed as an opportunity by rltonships ™ Fissdoich
supporting and improving the existing policies regarding resource efficiency ® o

Equal opportunities

improvements, waste management, recycling and end-of-life treatment Low| soca @) rorsioy

. Wnrluihnurs.

Any technologies and recycling initiatives supporting the creation of local value Low High =
chains reduce the dependency on resources imported from conflict and high-risk

countries (e.g. Russia and Libya).

RELEVANCE

www.merlinproject.eu
e Copyright © MERLIN Project Consortium



Conclusions and future perspectives {_/\//\ =R I[Q

* Sustainability assessment based on the mix of industrial, pilot and lab-scale
data (scale-up procedures applied for some processes), some of which was of
low quality

* Transportation of materials, components and products excluded from the
sustainability study

* Despite these limitations and challenges, the WP5 results are promising and
constitute an attractive option for further research, optimization and upscaling
(e.g. increasing volumes, valorising by-products from multifunctional processes,
long-term supply contracts or reuse some expensive chemicals)

* The petrochemical industry has spent decades on technological development
and optimisation to produce more value-added products in a more efficient
and economical manner
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