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Tyre Recycling: Familiar Concept, Unfamiliar Complexity

Tires: A composite of rubber, steel, textile and chemical additives

« Tyres are composites of rubber, steel, textile and fillers —
permanently bonded through vulcanization

« Car and truck tyres differ significantly in composition,
weight, and recycling potential — the feedstock mix
matters

« For standard mechanical recycling and pyrolysis, this
complexity is largely irrelevant — tyres are processed as a
bulk stream

« For advanced recycling, feedstock composition becomes a
critical variable that shapes technology decision
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Tire Recycling Ecosystem

Treatment Processes and Related Material and Energy Flows

Mechanical recycling remains the industrial
backbone: granulation and grinding feed the majority
of today's volume into infill, asphalt, and compound
applications

Tyre manufacturers have shifted their interest:
devulcanization, reclaim, and rubber powder — once
seen as the circular economy answer — are losing
ground to pyrolysis-derived outputs, particularly
recovered carbon black (rCB)

This is why pyrolysis is now the strategic focus of the
industry

Source: End-of-Life Tire Toolkit 2.0, WBCSD
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The Swiss ELT* Market: A Snapshot

The question is not only quantity — it is access to the right tyres at competitive cost
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Source: Market analysis, Sonia Megert Marshall, January 2026

*End-of-Life Tyres (ELT) =Tyres that have reached their end-of-life.
Excludes tyres that can be retreaded or have a second use.
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Mechanical Recycling: The Industrial Backbone

It Is Not Glamorous, But It Is Indispensable

Mechanical recycling is the established industrial
standard — robust, scalable, proven

Output fractions range from coarse chips to fine
powder, each with distinct markets

Infill market (historically >30% of EU ELT volume) is
in structural decline due to microplastics regulation
— replacement markets urgently needed

Mechanical recycling is evolving finer fractions,
better sorting, lower energy consumption
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Source: Recycling Europe, Mechanical Tyre Recycling Fact Sheet

Granulate and rubber powder
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Pyrolysis: The Future Hope

The Most Promising New Route — Still Proving Itself

« End-of-Life Tyre (ELT) input: typically granulate or chips. Thermal decomposition at 450-
700°C, oxygen-free. Three output streams:
« TPO (Tire Pyrolysis Qil): 40-50 wt% — liquid hydrocarbon feedstock
« rCB (Recovered Carbon Black): 30-40 wt% — solid, carbon-rich material
« Syngas: 10-20 wt% — used for process energy

« Pyrolysis is not a risk-free technological approach. High CAPEX requirements, long
permitting process in Europe. There is no single dominating pyrolysis technology.

« Multiple large-scale projects are now in the scale-up phase across Europe : Circtec (NL,
PL, D), Alpha Carbone (F), Pyrum (D), ReQil (PL), New Energy (H)
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Recovered Carbon Black (rCB) forecasted growth

Capacity volume expansion based on announced investments. rCB capacity is growing fast — but most announced volume is still pre-commercial.

Global rCB Supply Capacity
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Pyrolysis: The Profitability Challenge

Pyrolysis Has a Promise. The Economics Still Need Proof.

« Revenue depends on two things simultaneously: output quality (to command premium
prices) and offtake agreements: TPO and rCB are not (yet) commodities you sell on a spot
market

« TPO value is impacted by flashpoint, sulphur and biogenic carbon content. Fuel
applications (marine diesel and SAF) create highest value compared to material
valorisation.

« rCB is not a commodity — its price varies widely depending on quality grade. For a
pyrolysis plant to be profitable, achieving premium rCB pricing is not optional: it is the
central economic requirement.

« Gate fees (income for accepting ELT) are likely to remain stable or face mild pressure as
more pyrolysis capacity comes online. Today, they are essential to make tyre recycling
profitable in Europe.
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Feedstock Determines Output Quality

Garbage In, Garbage Out — but More Precisely Than You Think

« rCB quality is determined by two distinct factors: the tyre input composition (natural vs.
synthetic rubber ratio, carbon black grade, ash content) and the pyrolysis process itself
(reactor design, temperature profile, post-processing, etc...). The first is a feedstock
challenge; the second is proprietary know-how — and where pyrolysis companies build
their competitive advantage.

« rCB properties impacted by: Particle Surface Area, Aggregate Structure and Surface
Chemistry
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Two competing visions of the value chain

Vision A: Pyrolysis players back-integrate
Vision B: Mechanical recyclers become feedstock suppliers to pyrolysis companies

Gas self sufficient for pyrolysis process energy

ELTs
* Selected ELT Gas (~60%) Non-condensable
ELTS ELT multi-step granulate gas (710%) Generator
ELT selection =iy i — ' —l
granulation ADCITEE B or burner
Steel * Raw rCB (~40%) * Oil (~50%) * Exhaust
(~1%) Metal Tank or
Storage e
: separation distillation el
Milling Storage

. . rCB
Pyrolysis gas typically not
enough to also dry rCB pellets (”39%)

Wet . _
granulation —> Drying — Sleving

Over- and undersized pellets

Source: Market analysis, Martin von Wolfersdorff, January 2026
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Standardisation: The Missing Link

Without Common Standards, There Is No Market

e ForrCB— ASTM D8632:

The classification standard for recovered carbon black in rubber compounds
Classifies rCB into grades (R11-R43) based on toluene transmittance (purity), ash
content, and rheology

Enables apples-to-apples comparison between producers and gives buyers
confidence to specify rCB in formulations

With it: rCB can be traded like a new product, not a waste. It will shorten approval
processes.

e For TPO — ISCC EU / ISCC PLUS certification:

ISCC (International Sustainability and Carbon Certification) Plus covers mass-balance
chains of custody for recycled and bio-based materials

Allows TPO to be certified as a circular/sustainable feedstock - enables access to
chemical recycling credits, SAF (Sustainable Aviation Fuel) blending, and premium
pricing

With it: TPO commands a significant price premium and opens regulated markets
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The Regulatory Tailwind

Rules Are Changing — and They (mostly) Favour Sophisticated Recyclers

« EU Waste Shipment Regulation (2026): export of unprocessed ELT to non-OECD countries
banned - more material stays in Europe

« Infill/microplastics regulation: a large traditional market shrinks - volume pressure on
alternative routes

« End-of-Waste criteria under development - recycled tyre material will gain "product”
status

« Digital Product Passport: traceability of tyre composition becomes mandatory - reduces
feedstock uncertainty
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Opportunities and Challenges:
Where the Industry Stands

Opportunities

- Alarge, growing and well-collected feedstock base

» Pyrolysis opens a genuinely new value chain

« Regulatory tailwinds are real and durable

« Standardisation (ASTM D8632, ISCC+) is maturing

« A strong basis of mechanical recyclers eager to grasp new opportunities

Challenges

» Pyrolysis profitability at commercial scale is still unproven

« rCB quality is highly variable and feedstock-dependent

« The value chain structure is unsettled

» Permitting timelines in Europe are long and costly

« TPO and rCB require offtake agreements before investment can be justified
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Opportunities and Challenges:
Switzerland

« Switzerland presents a specific structural constraint: the market volume is
too small and the permitting process too lengthy to justify standalone
pyrolysis investment.

« Beyond scale, the limited domestic availability of truck tyres — a valuable
feedstock for advanced recycling — further narrows the realistic scope for

high-grade recovery on Swiss soil.

« Partnership models with European operators are the more pragmatic path.
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