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Abstract

Air pollution is recognized as one of the fundamental challenges in the field of environmental
engineering. This study examines the impact of vehicle tires on air pollution and explores methods to
reduce it. A significant portion of the energy generated by the vehicle engine is lost through tire
rolling resistance. Consequently, reducing tire rolling resistance leads to decreased fuel consumption
and, consequently, reduced air pollution. Modifying the formulation of tire tread compounds can be
an effective approach to reducing tire rolling resistance. One proposed method for modifying the
formulation is the addition of nanoparticles as fillers. In this research, the impact of adding varying
amounts of nanosilica to the tire tread compound formulation, which is the main factor contributing
to vehicular energy dissipation, has been investigated. The results indicate that the addition of
nanosilica increases tire rolling resistance. Furthermore, the influence of tire thickness on its lifespan
and rolling resistance has been examined, demonstrating an increase in rolling resistance over time.
Additionally, necessary changes in the production process conditions and their impact on the
mechanical properties and performance of the produced materials have also been investigated.
Rheological analysis reveals that the addition of nanosilica leads to increased viscosity. Moreover,
the examination of mechanical properties shows an increase in the modulus values of both 100% and
300% materials with the addition of nanosilica.
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