@ Protecting humans and wildlife
from harm ful chemicals

Chemical Recycling: Is it Worth
the Energy?

CHEM Trust’s new report from Eunomia

Michael Warhurst
Executive Director, CHEM Trust

@chemtrust https://chemtrust.org/policy




@@ CHEMTrvet

> Contents

Introduction to CHEM Trust

A clean circular economy?

Two key recycling challenges

The Eunomia report

What is chemical recycling?

Key factors in assessing chemical recycling
Conclusions & next steps

@chemtrust https://chemtrust.org/policy




@ CHEMTrvst
.@ o
About CHEM Trust

* A charity working mainly at EU level ) CHEMTrosr —
to protect humans & wildlife from
harmfu' ChemiCaIS b O k Probls hemicals Chemical Chemicals poli Take i

« Working with scientists, technical

processes and decision makers, in et | oo
partnership with other civil society -

groups

» Focus on identification of, and action
on, endocrine disrupting chemicals

° See blog & tW'tter for more: New EU chemicals strategy promises a Tora
. orotective approach to regulating chemicals in food
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A clean circular economy?

« A circular economy should lead to more reuse, recycling, remanufacture — and
longer product lifetimes
* Hazardous chemicals can disrupt this:

— Long lasting products: may contain chemicals that have been banned (& aren’t labelled),
disrupting recycling & remanufacturing

— Contamination of feedstock: it's harder to control feedstock quality for a recycled material
Vs a virgin one

— New products still contain problem chemicals

« EU regulations are not delivering effective controls on use of hazardous
chemicals

— Action on chemicals is too slow, narrow and cautious

« A dirty circular economy will not be sustainable
— And it will not maintain public confidence
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Eg (1) PFAS contamination

* PFAS - Forever Chemicals
— over 4,700 highly persistent chemicals that don’t @@ CHEMTrvst
occur in nature o oo i e
* PFAS hardly degrade in the natural he ‘F ch I?FA}S,
e n V i ro n m e n t t e or?w! g{;reats frorﬁe’r?st!rﬁgmgs

— found in the blood & breastmilk of people &
wildlife around the world

+ E.g. widely used in 'compostable’ moulded
fibre food packaging

— PFAS then contaminates compost made with
these products

« EU discussing wide-ranging ban on ‘non
essential’ uses e T
* More info: https://chemtrust.org/pfas/ St e
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Eg (2) Brominated flame retardants

— Large group of persistent and bioaccumulative chemicals, some of which have been
banned globally, while others are in widespread use

— Added to fabrics, plastics, foams etc to give fire retardancy (though there is argument that
this releases more toxic smoke)

— Huge historical contamination of furniture and electronics with now-banned chemicals,
e.g. the PBDEs penta, octa & deca

» The chemical industry just moved from one to another as bans came it, after fighting against
regulation of each one.

— Unlike with PCBs (used in transformers etc), there has been no attempt to contain
emissions from items in the 'technosphere’ like furniture.

— Furniture Fire standards in UK encourage use of BFRs, while e.g. California has moved
away from them, See https:/safefurniture.eu

— Big barrier to recycling of furniture and electronics
+ E.g. Found to contaminate black plastic kitchenware by researchers
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Our recommendations in 2015

By CHEMTusr ety 1. A move to non-toxic products, thus removing
. Frtetng s and i Briefing . '
problems in recycling

Faster, more precautionary, safety assessment
B el of chemicals, assuming a circular economy.

This briefing, part of CHEM Trust' to the
Circular Economy, . The aim has to

Circular Economy and Chemicals:
Creating a clean and sustainable circle
Executive summary 2

e o vt a lomn sreutar r economy, pRiehighesd nly truly sustainable approach.

i ot v ot s v, e e 3. Better information flow on hazardous materials

Key recommendation:

e e in products, and controls on chemicals in
I.reullraemylndlmry Mwldmuvelwlyfrmwobl«n Mmlm imported prOdUCts

R i 4. Some materials should not be recycled

e.g. that 100% of sewage sludge will be used as fertliser.

e e https://chemtrust.org/circulareconomy

Better information flow on hazardous materials in products, and controls on
| chemicals in imported products

m[nnnlW:mnnldm ymdpropaugo!hamdwsdﬂl:mulsmpn:zﬂ.smm
. Soo sl st b https.//www.chemtrust.org/wp-content/uploads/chemtrust-
B circulareconomy-aug2015.pdf

* TheEU
dangerous enss tmalpmr.pﬂll utants. This promotion of ersstent pollution is

The cirular economy wi only be succssstuln the long tarm tf customers - ncluding
in If this confidence

rlmnvnd ‘then the market will demand virgin materials, mmmmmm

circular economy will fail.

‘hitp/www.chemtrust.org.uk Twitter: @CHEMTrust
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Two key recycling challenges

« Complexity of final articles, e.qg.
— Furniture - wood, fabric (treated?), foam (treated?), plastic
— Multi-layer packaging — different plastics, aluminium, inks
— Computers and other tech-related equipment

* Presence of hazardous chemicals, e.g.

— Furniture — brominate flame retardants (including globally-designated
POPs), PFAS coatings, phthalates in PVC etc

— PFAS coatings in food packaging
— Bisphenols from till receipts mixed into paper waste

« Could chemical recycling help with these problems?
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Our Eunomia report

We saw seeing increasing promotion of
chemical recycling as a “solution” to the
problems of recycling various materials,
including plastics

— We wanted to have a clear and accurate review
of the state of the art in chemical recycling

— We chose Eunomia as experts in waste policy
The report is a detailed assessment of the
situation, though finds that much data is
not available

— https://chemtrust.org/chemical-recycling/

Chemical Recycling:
State of Play

Report'for CHEM Trust

Simon Hann
Toby Connock

8th December 2020
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What is chemical recycling?

Three broad categories:

» Solvent purification, where the plastic is dissolved in a solvent in order
to separate it from other contaminating materials.
— This approach has been used with polystyrene

« Chemical depolymerisation; the plastic polymer chain is broken down
into smaller units through use of chemicals which split it into monomers.

— These monomers can be purified and then used to make new plastic polymers.
This approach has been used with PET/polyester

* Thermal depolymerisation; the plastic polymer is broken into smaller
units using a heat treatment, often pyrolysis (heating with limited O,)

— Used for polyolefin plastics like polyethylene and polypropylene
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Key issues in Eunomia’s analysis

« Input material type — can mixed plastic waste be processed, or does it need to
be pre-sorted? In general ‘clean’, single-material waste streams are needed

« Energy use in both the recycling and purification processes, and the climate
change impacts? Many processes are very energy intensive

» Fate of any hazardous chemicals in the input material? See next slide

» Use or generation of any hazardous chemicals within the process, and where
these chemicals end up, for example in a waste stream? See next slide

 How much of the input material is actually recycled
« Comparison with the performance and cost of normal material recycling

« What is a reasonable estimate of the recycled content of the polymer output?

— This is particularly important when implementing EU targets for recycled content of
plastics; Eunomia is a contractor on a European Commission study on this issue.
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Hazardous chemicals (1)

» Solvent purification has been specifically used to (at least partially) remove
hazardous chemicals from waste plastics, e.qg.:

— The VinyLoop technology, developed by Solvay, which processes PVC waste.
A plant was constructed and was economically viable until the tightening of
the REACH regulation regarding phthalates, plasticisers used to soften PVC.
The operator closed the plant in 2018 after fifteen years of operation as it was
not economically feasible to separate phthalates with the VinyLoop process to
the extent necessary to comply with new regulations.

— The PolyStyrenelLoop technology, which is at a pilot stage, and is being used
to recycle foamed polystyrene from industrial insulation waste which is
contaminated by the brominated flame retardant Hexabromocyclododecane
(HBCD). The company reports that most (though not all) of the HBCD is
removed from the output polystyrene.
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Hazardous chemicals (2)

« Chemical depolymerisation can produce virgin-equivalent plastic after
the purification of the monomers

— However, Eunomia find that there is a “general lack of understanding around the
level of contamination that the technologies can handle, nor how the contaminants
are dealt with following monomer purification”.

* Thermal depolymerisation can also produce virgin-equivalent
polymers from the final cracker output.
— However, pyrolysis itself produces a complex mix of chemicals and can lead to the

formation of toxic by-products such as dioxin, polycyclic aromatic hydrocarbons
and hydrogen chloride.

— The pyrolysis oil must therefore be purified (and diluted) prior to being used in the
cracker, and this purification stage will require further chemicals and will generate
: o ) Al oo
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Conclusions

» Major lack of data

— Hard to find robust data on the performance of chemical recycling
technologies, including with respect to fate of hazardous chemicals
+ Eunomia say investment should be linked to a commitment to openness and transparency

« Chemical Recycling is not a miracle solution

— Many of the same problems as mechanical recycling, e.g. a need for sorted &
compatible feedstock — it can’t solve the problem of complexity of final articles

— Extent of use and removal of hazardous chemicals & generation of hazardous
waste is often unclear

— Big issues around energy use and profitability, and ‘real’ recycling rate
* Key chemical conclusion: Prevention is key, avoiding

hazardous substances at design stage — CHEM Trust’s focus
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Next steps

« CHEM Trust’s work focuses on regulation of substances, including
lifecycle issues like contamination of recycling

— We will continue to monitor chemical recycling from this point of view, where
relevant to chemicals we are prioritising, like endocrine disrupters
» See https://chemtrust.org

« The Eunomia report covers many other issues, and we encourage other
organisations to use it as a resource

— Zero Waste Europe are looking in-depth and chemical recycling, and have
used the Eunomia report as one of the sources for an analysis of the Mass
Balance issue:

» https://zerowasteeurope.eu/2021/02/press-release-zero-waste-europe-and-ecos-to-the-
european-commission-mass-balance-approach-blocks-ambitions-for-increased-recycled-
content-in-plastics/
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