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The late nineteenth and early twentieth centuries were marked by tremendous innovations in art and science. 
The development of spectrophotometry and the flourishing of numerous color theory treatises, were soon 
made available to artists together with new inorganic and organic pigments synthetized by the emerging 
chemical industry. Neo-impressionist artists embraced these scientific developments and went so far as to 
describe themselves as scientific colorists . [1]
Recent analytical studies of contemporaneous artists have demonstrated dramatic photo-induced color 
changes of 19th century pigments, including browning of the chrome yellows (PbCrO4), bleaching of red lead 
(Pb3O4), degradation of cadmium yellow (CdS) [2,3,4]. As such a reconsideration of the current visual aspect 
of such painted works must be undertaken. 
In this context, the PhD will aim at unraveling the combined chemical and optical evolution of those paintings 
through time, with the new and urgent aim to reconstruct their original aspects and propose adapted 
conservation strategy to document and preserve the original intention of the artist.
Two complementary approaches will be developed:
1) First, a modern palette replicating 19th-20th painting recipes for a family of photo-sensitive chrome yellow 
pigments used by the neo-impressionists will be realized and artificially aged to investigate the 
physico-chemical properties of aged painting films, to better understand the current aspect of the historical 
painting. We will first define the most stable pigment/binder combination to understand their different use by 
the painters. Microscopy techniques will be combined to allow the complete structural and chemical 
characterization of these complex systems at different length scales.
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Finally, using the collected databases combining chemical composition and visual aspect of the aged model 
together with artificial neural network (specifically multilayer perceptron) we will predict the ungraded past 
appearance of the historical paint materials.
2) In parallel, we will characterize the original artist's painting materials by identification and quantitative 
determination of pigments and binders. The analyses will be performed in-situ via FTIR in reflection mode and 
VIS/SWIR (Short-Wave InfraRed) hyperspectral imaging as well as by X-Ray Fluorescence spectroscopy. The 
works of art which display characteristic signs of degradation will be further characterized with chemical 
techniques at the macro - (via X-Ray diffraction in reflection mode) and micro - scales (on cross-sections using 
FTIR microscopy, Synchrotron μ-XRD and ToF-SIMS imaging): to identify secondary degradation compounds 
and how they impact the current visual aspect of the painting.


