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The research focuses on the development of a hybrid nanostructured system conceived for the 
conservation of outdoor cement-based artworks, highly susceptible to weathering and biological 
degradation. The formulation combines silica and calcium hydroxide nanoparticles, which, by 
replicating the pozzolanic reaction, promote the in-situ formation of the cementing phase of concrete, 
calcium silicate hydrate (CSH), that consolidate the deteriorated surfaces. To enhance this system, 
halloysite nanotubes are incorporated as carriers for a controlled and sustained release of a 
commercial biocidal agent, Biotin T. This dual-function approach intends to provide both mechanical 
stabilization and prolonged protection against biological colonization. 

The investigated case studies include Burri’s Cretto in Sicily, where extensive red-coloured biological 
patinas have compromised the visual aspect of the artwork, and Sol LeWitt’s Cubo senza cubo from the 
Gori Collection at Fattoria di Celle in Pistoia, whose aesthetic appearance has been similarly altered by 
biological growth.  

To evaluate the effective biocide incorporation within the halloysite nanotubes, multiple 
characterization techniques were employed, including FT-IR spectroscopy, UV-Vis spectrometer 
analysis, gas porosimetry, and thermogravimetric analysis. Mock-ups replicating the cementitious 
matrices of the artworks have been prepared to test the efficacy of the treatment in terms of both 
consolidation and long-term biocidal activity.  

This innovative system represents a promising approach to enhance the durability and preservation of 
outdoor cement-based artworks by combining the benefits of nanostructured consolidation with 
sustained biocidal protection tailored to specific conservation challenges. 

 


