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Particle size100 µm10 µm1 µm0.1 µm

Number

2

1010-1011 particles/km/car

Euro 7 exhaust limits:
6 * 1011 particles/km/car
 
What are they?
Are they dangerous?



Cadle & Williams
Furnace

Tyres emit ultrafines

1978

Dahl et al.
Tyres on track

Volatile

2006
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Haugen et al.
Tyre in drum

Volatile & organic

2024



Emerging concensus:
Evaporation and condensation of something

Evaporation of what?
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Tyre extender oil
• Mineral oil

• ~ 20 % of tyre tread (passenger cars)

• Used for:

• Processability 

• Filler (cost reduction)

5



6

Tyre A

Tyre B

Tyre A (after extraction)

Tyre B (after extraction)
Mass losses during extraction:

Tyre A: 15 %
Tyre B: 26 %
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99 % reduction

70 % reduction

At 200 °C



Extender Oil
Tyre B Extract Tyre A extract

Tyre B Nanoparticles Tyre A Nanoparticles
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1H NMR



Tyre BTyre A
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Conclusions
• Tyre nanoparticles emitted at 200 °C are likely derived from 

extender oil (or something similar)

• Link to real-world emissions remains unclear (hotspots may even 
approach pyrolysis temperatures)

• Tyre extender oil can offer a practical surrogate for toxicological 
studies of tyre nanoparticles
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Extender oil (RAE)Tyre tread

In a tube furnace
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1H NMR



Tyre BTyre A
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