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1010-10" loar’cicles/km/car

Euro 7 exhaust limits:
6 * 10" particles/km/car

What are ’chej?
Are ’cheg dangerous?
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normal driving. Therefore, in order to
account for the formation of polymer
degradation products, we postulate that
local temperatures in small areas of the
contact patch must greatly exceed the
temperature of the bulk tread, and even
approach pyrolysis temperatures.
Temperatures hot enough to cause
polymer degradation would also vola-
tilize the extender oil, which is a high
molecular weight hydrocarbon material.
Indeed, the thermoparticulation ex-
periments support this hypothesis by
showing that particles are released from
the rubber surface at temperatures
greater than 180°C. S

differently than the 320 and 640nm particles.
Fig. 4 shows the mean particle diameter of selected
80 nm particles after being conditioned at tempera-
tures from 50 to 300°C. The particle diameter
appears to decrease linearly with increasing tem-
perature. If the particle material had contained only
one single substance then the response curve would
have been more S-shaped. Hence, the particles most
likely contain several semi-volatile components with
a wide range of vapor pressures.

internally and externally mixed (see Fig. S8 and S97). It is not
possible to differentiate the tire and asphalt components of these
particles, and thus must be referred to as a collective TRWP. The
nanoparticles appear primarily to be organic based on the CS-
ELPI results (>95% removal in the CS), but there do appear to
be non-organic signals in the EDX spectrum, which are distinct
from the micron-sized TRWP materials.
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Emerging concensus:
Evaporation and condensation of something

Evaporation of what?



Tyre extender oil

* Mineral oil
e ~20% of tyre tread (passenger cars)
 Used for:

* Processability

* Filler (cost reduction)
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Mass losses during extraction:
Tyre A: 15 %
Tyre B: 26 %
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Conclusions

* Tyre nanoparticles emitted at 200 °C are likely derived from
extender oil (or something similar)

* Linkto 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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