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Urban waste management presents a critical challenge: over 30% of global Municipal Solid 
Waste (MSW) is mismanaged, with landfilling remaining widespread. Concurrently, the road 
infrastructure industry generates massive waste streams as asphalt pavements reach the end of their 10–
15-year service life, becoming stiff, cracked, and unsuitable for reuse. To address these dual 
environmental burdens, the ReScA project proposes a circular economy framework utilizing the thermal 
treatment (pyrolysis) of urban solid waste. The resulting pyrolytic residues—char and oil—are upcycled 
as value-added additives within the asphalt lifecycle. 

Mechanistically, the solid carbonaceous char reinforces the intermolecular bitumen matrix, 
enhancing mechanical strength, rutting resistance, and durability against aging. Conversely, the 
hydrocarbon-rich oil replenishes the maltene phase in aged asphalt, acting as a rejuvenating agent to 
restore viscoelastic properties. Experimental rheological characterization confirms that integrating these 
pyrolytic residues improves neat bitumen performance while enabling reclaimed asphalt pavement 
recycling. Ultimately, ReScA highlights how the chemical knowledge of complex bituminous systems 
can solve environmental issues, establishing a closed-loop pathway that reduces virgin resource 
dependency and diverts problematic waste streams from landfills. 
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