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Abstract

This research presents preliminary results on developing new materials for cultural
heritage restoration by recycling waste materials in geopolymer-based mixtures. The
innovative aspect is the use of waste materials, either from the same site or other
construction or demolition sites. This approach supports sustainability while
addressing the challenge of preserving the aesthetic and structural integrity of
historical sites.

The case study focuses on creating new flooring for the historic courtyard of the
Academy of Fine Arts in Naples. The research reuses traditional brick materials
(laterizi) from the site, incorporating them into geopolymer-based mixtures to
produce new tiles. The goal is to preserve the original colors and geometry, ensuring
the new tiles integrate seamlessly with existing architectural elements.
Geopolymers are promising materials for conservation, offering mechanical
strength, chemical stability, and environmental sustainability. Their ability to
stabilize waste materials makes them suitable for historic restoration, combining
functional and aesthetic concerns. Reusing bricks reduces environmental impact
while maintaining historical integrity.

The project also explores technical challenges, such as selecting appropriate waste
materials, optimizing geopolymer formulations, and testing durability and weather
resistance. Early lab results show that incorporating recycled bricks into the
geopolymer matrix yields materials that reflect the mechanical and aesthetic
requirements for the courtyard restoration.
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