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Abstract  

The main objective of this study was to develop an innovative and systematic protocol for the 
characterization of construction materials used in buildings of historical, architectural, and 
artistic interest, with specific regard to their radon gas exhalation rates and the associated 
potential radiological risks. To this end, experimental analyses were carried out on 
representative samples collected from different quarries located in southern and central Italy, 
including Lecce stone, Modica stone, Comiso stone, Noto stone, Mendicino stone, 
Campanian ignimbrite, and Viterbo tuff. These natural stones, widely employed as building 
and ornamental materials, had never previously been systematically investigated in terms of 
their radon exhalation behavior and potential radiological implications for human health.  

The closed-chamber method was applied to determine the radon exhalation rates of the 
investigated materials under controlled laboratory conditions. Measurements were 
performed both before and after specific laboratory treatments, consisting of accelerated 
ageing tests followed by the application of selected commercially available nanostructured 
consolidants, to evaluate possible variations in radon release associated with material 
degradation and conservation treatments.  

Furthermore, to assess potential radiological risks to public health, specific radiological 
hazard indices were calculated for each sample based on its natural radioactivity content.  

Finally, multiscale structural and mineralogical analyses were performed to investigate 
possible correlations between the mineralogical phases of the natural stones, their natural 
radioactivity content, and the corresponding radon gas exhalation rates, providing an 
integrated approach to their radiological and structural characterization. 


