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ABSTRACT

The use of reclaimed asphalt pavement materials in asphalt mixtures has received considerable
attention in recent years as an effective strategy for reducing the consumption of virgin
materials, achieving economic savings, and mitigating the environmental impacts of the road
construction industry. However, the presence of aged asphalt binder in reclaimed asphalt
pavement can increase binder stiffness and viscosity, reduce ductility, decrease cracking
resistance, and create durability-related challenges in pavement performance. This paper
explains the main mechanisms of asphalt binder aging and the role of rejuvenators in restoring
the balance between the maltene and asphaltene fractions of asphalt binder. In addition,
different types of rejuvenators, including bio-oils, waste oils, lubricant oils, and commercial
products, are reviewed along with methods for determining their optimum dosage and mixing
procedures with reclaimed asphalt pavement materials. The findings of previous studies
indicate that rejuvenators generally increase the penetration and ductility of aged asphalt binder
while reducing its viscosity, softening point, and complex modulus. In terms of mechanical
performance, the use of rejuvenators can improve fatigue resistance, cracking resistance, and
moisture durability of recycled asphalt mixtures. However, excessive use of rejuvenators may
reduce rutting resistance and weaken the adhesion between asphalt binder and aggregates.
Therefore, selecting an appropriate type of rejuvenator, determining its optimum dosage, and
controlling mixing conditions are key factors in achieving recycled asphalt mixtures with stable
and acceptable performance.

Keywords: Reclaimed Asphalt Pavement, Aged Asphalt Binder, Rejuvenator, Rheological
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