
From ceramics and glasses to mortars and stones: using synchrotron 
radiation to study cultural heritage 

 
João Pedro Veiga1, Teresa Pereira da Silva2, Mathilda Larsson Coutinho3 

 
1 CENIMAT/I3N – Centro de Investigação em Materiais, Departamento de Ciência dos Materiais, Faculdade de 

Ciências e Tecnologia, Universidade Nova de Lisboa, 2829-516 Caparica, Portugal.  
2  LNEG (National Laboratory for Energy and Geology), Mineral Resources and Geophysics Research Unit, 

Estrada da Portela, Apartado 7586, 2610-999 Amadora, Portugal. 
3 Laboratório Hercules,Universidade de Évora, 7000-809 Évora, Portugal. 

jpv@fct.unl.pt 
 
 
Keywords: Cultural Heritage, Synchrotron Radiation, Mortars, Binders, Stones, Glasses, 
Ceramics, Porcelains, Minerals  
 
The use of Synchrotron Radiation to study cultural heritage, either through objects with 
museum interest or materials from historical monuments is no longer a novelty. Advanced non-
destructive characterization techniques to understand degradation phenomena, ageing 
mechanisms and ancient manufacturing techniques is now a well-established trend.  
Profiting from the properties of synchrotron radiation and using large scale facilities such as 
ESRF (European Synchrotron Radiation Facility, Grenoble, France), BESSY (Berliner 
Elektronenspeicherring-Gesellschaft für Synchrotronstrahlung, Berlin, Germany) and former 
LURE (Laboratoire pour l’Utilization du Rayonement Synchrotron, Orsay, France), it was 
possible to study a great diversity of materials and objects of cultural value from different ages 
and provenances through X-rays.  
 
Synchrotron radiation sources available at these large-scale facilities provide powerful 
chemical and structural characterization tools such as micro X-ray fluorescence and X-ray 
absorption spectroscopies (XANES and EXAFS).   
 
Different case studies will be presented regarding the variety of materials studied by a group of 
Portuguese researchers from the past two decades (ceramics, glasses, inorganic pigments and 
lithologic materials). 
 
JP Veiga acknowledges funding from the European Institute of Innovation and Technology 
(EIT) a body of the European Union, under the Horizon 2020, the European Framework 
Programme for Research and innovation, through EIT Raw Materials “MineHeritage” Project 
(PA 18111). 

mailto:jpv@fct.unl.pt

