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Just microns below their paint surface lay a wealth of information on Old Master 
Paintings. Hidden layers can include the underdrawing, the underpainting or 
compositional alterations by the artist. In addition, the outer surface of a paint layer may 
have suffered from discoloration. Thus, a look through the paint surface provides a look 
over the artist’s shoulder, which is crucial in technical art history, conservation issues and 
authenticity studies. 

In this contribution I will focus on the degradation mechanism of early modern painting 
pigments used in the work of Vincent van Gogh. These include pigments such as cadmium 
yellow and lead chromate yellow. Recent studies [1,2,3] of these pigments have revealed 
stability problems. Cadmium yellow, or cadmium sulfide, may suffer from photo-oxidation 
at the utmost surface of the paint film, resulting in the formation of colorless cadmium 
sulfate hydrates. Lead chromate, on the other hand, can be subject to a reduction process, 
yielding green chrome oxide at the visible surface. Obviously, such effects can seriously 
disfigure the original appearance of Van Gogh's oeuvre, as will be shown by a number of 
case studies. 
The degradation mechanisms were revealed using an elaborate analytical campaign, mostly 
involving cross-sections from the original artwork, as well as model paintings that had been aged 
artificially. First, we used laboratory-based techniques, including optical and electron 
microscopy. Second, we turned to synchrotron-based x-ray microscopy. Using µ-XRF, µ-XRD 
and µ-XANES we were able to characterize our samples elementally and structurally at the 
micrometer scale. 
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‘Bank of the Seine’ (V. Van Gogh, 1887), divided in three and artificially colored to simulate a possible original, 
current and future appearance. Credit: ESRF/Antwerp University/Van Gogh Museum
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