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The production and maintenance of road pavements require significant quantities of raw materials and 

generate substantial amounts of waste, much of which is ultimately disposed of in landfills. To enhance 

the sustainability of these activities, we propose a circular approach based on the reuse of residues 

generated during the pyrolysis of refuse-derived fuel (RDF), particularly oil and char. These can be 

considered as functional additives for the production of improved asphalt binders and the recycling of 

aged asphalt into new pavement materials. This approach could simultaneously reduce the consumption 

of virgin resources required for new road construction and minimize the amount of waste sent to 

landfills. 

The aim of this work is to demonstrate the feasibility of integrating two processes: thermal treatment of 

waste materials and road pavement production, by converting pyrolysis-derived products into value-

added materials capable of enhancing pavement performance. In particular, the study investigates the 

effects of pyrolysis products on asphalt binder preparation and aging.  

Rheological tests were conducted to characterize the mechanical properties of the neat asphalt binder 

(bitumen) and the binders modified with pyrolysis-derived products. Additional measurements were 

performed to assess the potential anti-aging effects of these additives. The results indicate that the 

addition of char enhances the overall intermolecular structure of the bitumen, contributing to increased 

binder strength, whereas the addition of bio-oil exhibits a rejuvenating effect, potentially restoring 

properties lost during asphalt aging. 
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