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Scanning Electron Microscopy (SEM) coupled with Energy dispersive X-ray spectrometry (EDS) 

microanalysis is a widely used technique for the analysis and characterization of cultural heritage materials 

[1, 2]. Using spectral imaging (SI) techniques (i.e., X-ray spectra for each pixel in the SEM image field) and 

fast silicon drift detectors, quantitative phase analysis of large areas of an object can be obtained in relatively 

short acquisition times. 

In this work we used the SEM/EDS technique in the morphological characterization and in-situ 

microanalysis of small portraits on copper support of the seventeenth/eighteenth centuries. As is well known, 

scientific investigations of artworks using non-destructive in-situ techniques are challenging and important 

from the point of view of understanding of an object’s history, conservation, restoration, dating and 

authentication [3]. 

The studied portraits are small oil paintings on copper that are part of the collection of portraits of the 

Museum of Évora (in Évora - Portugal - UNESCO World Heritage Site), which belonged mainly to the 

Portuguese royal family (House of Braganza). Apart the simple observation of their condition and the scant 

historical interpretations assigned to them, these pieces have never been studied. 

Scanning electron microscopy (SEM) in combination with energy dispersive X-ray (EDX) analysis allowed 

us to obtain information regarding the chemical composition of the copper support (Fig. 1), and to observe 

the roughening of its surface (frequently created in the preparation of the plate prior to painting), the 

corrosion products formed on it (Fig. 2), and also the preparatory layer between the support and the pictorial 

layer (Fig. 3, after the surface had been roughened, it was usual to apply one or more preparatory layers, 

prior to painting). Detailed information concerning aging processes in these paints can be deduced from SEM 

backscattered-electron images. In several pieces we can observe the lead white degradation (Fig. 4). All this 

information was obtained in a non-invasive way, without any preparation step or sampling from the paintings 

or their supports. 
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Figure 1. EDS point analysis of the copper support of miniature ME 19. 
 

 
Figure 2. EDS point analysis of the corrosion products formed on the copper support of miniature ME 

11. 
 

 
Figure 3. EDS maps of selected elements that indicated a presence of a preparatory layer between the 

copper support and the pictorial layer in ME 11. 

 
Figure 4. Observation of the lead white degradation in the carnation hand of the nun (miniature ME 

641). 
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