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Abstract 

The development of multifunctional and resource-efficient materials is of increasing interest for the 

sustainable protection of Cultural Heritage artworks. In this context, cerium oxide (CeO2) is a promising 

functional component owing to its redox properties and UV absorption, while silica-based materials are 

widely investigated in conservation due to their compatibility with inorganic substrates and protective 

functionalities. In particular, mesostructured silica can provide a high surface area scaffold for controlling the 

dispersion and organization of the CeO2 phase. In this work, CeO2-based mesoporous nanocomposites are 

investigated as a potential platform for Cultural Heritage protection, focusing on the relationship between 

synthesis, nanostructure and functional properties. Mesoporous CeO2 (CeO2_Meso) was prepared by soft-

template-assisted precipitation, while CeO2@SBA-15 composites containing 10 wt% CeO2 were prepared 

through two non-conventional impregnation strategies, namely Two-Solvent (TS) impregnation and 

impregnation combined with Self-Combustion (SC). These materials were compared with bare SBA-15 

support. X-ray diffraction, N₂ physisorption and transmission electron microscopy revealed a strong 

dependence of the CeO2 nanostructure on the preparation route. CeO2 crystallite sizes of approximately 8 

nm and 2.6 nm were obtained for the TS and SC composites, respectively, while the mesostructured 

organization of  SBA-15 was retained. UV-Vis diffuse reflectance spectroscopy further highlighted the optical 

contribution of the ceria phase. The results demonstrate that mesostructured silica enables a substantial 

reduction of the CeO2 content while controlling its nanoscale dispersion. This approach provides a promising 

basis for resource-efficient multifunctional materials for Cultural Heritage protection, whose compatibility, 

durability and conservation effectiveness require further validation on representative substrates.  
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