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1. INTRODUCTION 
Chrome yellow (PbCr1-xSxO4 with 0<x<0.8; CY) is a family of pigments prone to degradation when used by 
artists in the form of oil paint, i.e. when intimately mixed with lipidic binding media [1]. (In acrylic binder, 
a lower reactivity is observed). The alteration comprises a reduction of Cr(+VI) to Cr(+III) while the binding 
medium is subject to oxidation. Both photo-induced as well as thermal ageing may induce this 
phenomenon, which causes the original orange-yellow colour of the chromate paint to turn brown/olive 
green. 
Next to Cr(+III) and Pb(+II) ions, one may expect a mixture of sulfate, oxalate and (long chained) 
carboxylate anions with ability to form complexes/soaps with metal cations to be present. Depending on 
the degradation circumstances, the newly formed secondary reagents form a series of identified as well 
as unidentified compounds, including metal (hydrox)oxides (e.g., Cr2O3), metal salts (e.g., KCr(SO4)2) and 
metal-soaps. These are present in a superficial alteration layer of ca 3-20 μm thickness. Many secondary 
compounds are hard to identify (by XRD) because they are not crystalline and do not show a distinct 
Raman signal. Previous K-edge XANES investigations of the Cr(+III) compounds present, yielded spectra 
consistent with mixtures of Cr(OH)3, Cr2O3, Cr(SO4)2 and Cr(+III)-carboxylates. 
Also FTIR measurements are consistent with this. S-XANES measurements reveal sulfates in this layer. 
We proposed to perform X-ray Raman measurements (E0=6.5 keV) in different geometries (regular vs. 
grazing incidence/emission) to directly probe the K-edges of C [3] and the L2,3 edges of Cr [4] 
to obtain contrasting information between the upper alteration layer and the original paint underneath. 
By probing different depths below the surface, we wanted to reveal the difference in “average” redox state 
of the binding medium between the top few micrometers and the material below. 
[1] L.Monico et al., Angewandte Chemie Int. Ed., 54 (2015) 13923-13927. [2] H. Tan et al., 
Angewandte Chemie Int. Ed. 52 (2013) 11360-11363. [3] U. Bergmann et al., Chemical Physics Letters,369 (2003) 
184-191. [4] Nyrow A. et al., J. Anal. At. Spectrom., 31 (2016) 815-820. [5] J. Jiminez-Mier et al., Phys. Rev. A72 
(2005) 052502. 

3. RESULTS 

Due to excessive beam damage to the paint samples, no meaningful results could be collected.  


