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In recent years, restoration strategies have increasingly focused on the design and development of
innovative materials that ensure maximum compatibility between cultural heritage substrates and new
conservation products. Since most heritage materials (such as ceramics, mosaics, mortars, and stones)
are of natural inorganic origin, the use of inorganic, non-metallic compounds—sometimes even the
same as those originally employed—is essential. In this perspective, geopolymers represent a
particularly promising solution.

Geopolymers, obtained from natural inorganic raw materials processed at low temperature and
hardened through alkaline activation, combine environmental sustainability with strong chemical and
mechanical affinity to traditional heritage materials. Their versatility in formulation allows for
applications ranging from small-scale artifact conservation to large-scale architectural restoration.
This makes them especially valuable not only for archaeological objects but also for the structural
conservation of historic buildings, where durable, compatible, and reversible materials are required.

Our work is currently devoted to tailoring geopolymeric systems for different conservation needs:
lightweight mobile supports and layered shells for displaying fragments of mosaics or frescoes;
colored geopolymeric strips ready to be cut into tesserae for mosaic integration; and composite pivots
designed as anchoring elements for the reassembly of broken artistic slabs or funerary stelae. In
addition, the mechanical strength and versatility of these materials open up the possibility of their use
as structural components in the restoration of historic buildings, where both stability and material
compatibility are required. These examples highlight how geopolymers can provide reliable,
sustainable, and compatible solutions for the preservation of both movable artifacts and immovable
historic structures.



