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NANO-CATHEDRAL project, started in June 2015, develops new nano-materials, technologies and procedures for 
the conservation of deteriorated stones in monumental buildings, cathedrals and high value contemporary architecture. 
Cathedrals, distributed throughout Europe, are representative of the diversity of European cultural heritage (Lazzeri et 
al., 2016). 

Five different cathedrals were selected as they may be considered as representative of both different exposure 
conditions and different types of stones: Cathedral of Pisa (Italy), Cathedral de Santa María of Vitoria-Gasteiz (Spain) 
as representative of south European “Mediterranean” climate in coastal and continental regions; Sint-Baafs Cathedral of 
Ghent (Belgium), Cathedral of St. Peter and Mary in Cologne (Germany) and St. Stephen's Cathedral, in Wien (Austria) 
as representative of north European climate in coastal and continental regions, respectively; the Oslo Opera House, as 
an example of a contemporary building coated with white Carrara marble. They also represent different lithotypes such 
as marble, sandstone, limestone. 

During the first phase of the project, stones and their decays have been extensively studied. Based on the specific 
decay phenomena of the selected lithotypes, different products, namely nano-particles based consolidants and 
protectives exhibiting photocatalitic, anti-fouling and hydro-repellency proprieties, have been selected for laboratory 
testing on lithotypes. 

To verify fundamental requirements for stone conservation (e.g., they have to preserve the originality of the stone 
materials, provide high performance treatments, and provide long-term conservation), artificially decayed lithotype 
specimens for lab tests are prepared and a systematic testing program has been performed for consolidant and protective 
treatments (Ban et al., 2016). The results of the tests carried out by the laboratories have been employed to improve the 
products for the second phase of the project, i.e., the application of consolidants and protectives on-site. 

Preliminarily, products have been applied and tested on pilot areas, with the aim to develop homogeneous 
operational guidelines; moreover, in situ tests have been carried out before and after the application of the products to 
evaluate their efficiency and compatibility. The results will be employed to select the best products to apply on the 
Cathedrals. 
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