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The use of ionizing radiation for the conservation of Cultural Heritage (CH) materials has gained increasing 

attention as an effective and environmentally friendly method for the decontamination of biodeteriogens 

affecting archival and historical artifacts. Nevertheless, concerns remain regarding possible radiation-induced 

physicochemical changes that could compromise the integrity of valuable heritage objects. To evaluate the 

suitability of radiation-based treatments for cultural heritage conservation, a series of studies were carried out 

on representative organic-based CH materials exposed to gamma irradiation 

Irradiation experiments were performed at the Calliope facility (ENEA Casaccia Research Centre, Rome, 

Italy), equipped with a 60Co gamma source [1]. Samples were irradiated with absorbed doses up to 8 kGy, 

within the range generally recommended for cultural heritage decontamination. Before and after treatment, the 

materials were characterized through a multidisciplinary analytical approach including Raman, FTIR-ATR 

and Electron Paramagnetic Resonance (EPR) spectroscopic techniques and colorimetric analysis. The results 

obtained from irradiated samples were systematically compared with those of the corresponding untreated 

materials to detect radiation-induced modifications[2,3].  

The results showed that gamma irradiation, at the tested dose levels, did not induce significant physicochemical 

alterations in the investigated materials. The observed changes, when present, were limited and did not affect 

the structural, chemical, or aesthetic properties of the materials. These findings demonstrate the compatibility 

of gamma irradiation with the preservation requirements of the examined cultural heritage substrates. 

Overall, this study provides further evidence supporting the use of gamma irradiation as a safe, effective, and 

minimally invasive technology for cultural heritage conservation. The results contribute to the development of 

optimized decontamination procedures and reinforce the role of radiation-based treatments in the long-term 

preservation of cultural heritage materials. 
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