Electromagnetic Exploration of Historical Oil Paintings – possible application venues and preliminary results
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The study of the properties of siccative oils has been central for the understanding of the degradation processes that affects oil paintings. Considerable attention has been given to the chemical characterization of different oil systems representative of oils used for painting through the ages, since its development in the XV century by the Flemish primitives. Nonetheless, the study of their dielectric properties remains unexplored. The study of such fundamental properties of oil binders constitutes thus a new approach to understanding their behavior and to offer a conceptual framework explaining some of the ionic-driven processes observed in historical oil paintings, from paint film formation to their degradation. In our work, attention has been given to the interaction between oil binders and water in the early stages of curing, and how it results in changes in dielectric behavior and ion mobility. Our study thus contributes to the widely-studied, ongoing concern in the domain regarding metal carboxylates in historical oil paintings – both in terms of their formation and their role in the stability of the paint and/or its degradation (Casadio, Keune, et al, 2019) – and the role played by water. 	Comment by Francisco Mederos-Henry: All of this is very interesting but I do not think you need expanding so much. If you will present comparisons between fresh oil, aged fresh oil, leaded oil and standoil then those materials are not fully linked with the early flemish paint technology… 

If, on the other hand, you want to show the EM properties of the oils you will be preparing with Angelos then I think all of this info is relevant indeed. 

In this case, I’m not sure you’ll have the type to finish the EM work on the oils prepared with the early recipes… and will need to focus on your work of the first year. So I’d focus more on going super general like: considerable attention has been given to the chemical characterization of different oil systems representative of oils used for painting through the ages, since its development in the 15c. By the flemish primitives. Nonetheless, their dielectric properties have been unexplored and yet there is a wealth of information that is relevant to understand how a paint film cures and ages and how this fundamental property of matter can explain how degradation processes occur… (your last phrase)	Comment by Francisco Mederos-Henry: Proposal… feel free to erase/adapt/...
Preliminary results related to differently treated oils (namely, cold pressed linseed oil, stand oil and leaded oil) subjected to different relative humidity conditions will be presented. A multi-analytical protocol including FTIR spectroscopy, GC-MS and acid values measurements, has been developed to fully characterize the chemical state of the different oil systems and highlight links between chemical changes and the dielectric properties of these materials, characterized using a Vector Network Analyzer (VNA) methodology. Attention has been given to the very early stages of curing and the obtained results connected to findings from food science (Ghnimi et al, 2017; El-Shami et al, 1992) and engineering (Zhang et al, 2023). Additionally, Dynamic Vapour Sorption (DVS) was used to evaluate variations in the water sorption behaviour of the oils under investigation, and to explore how these relate to their dielectric and chemical properties.	Comment by Beatrice Boracchi [2]: This depends on if we want to include DVS results (and then if so I should include Sebastian in the publication)	Comment by Francisco Mederos-Henry: Yes to include the DVS but no need to include Sebastiaan at this point; 

Acknowledgement: this work is realised in the framework  of the EEHOP project funded by the FNRS (Research fund for Scientific Research, Belgium), grant number n° 1.0519.24 « Exploring metal carboxylate-related electrical properties and ionic processes in oil paint films: fundamental insights into historical oil paintings’ degradation processes”.	Comment by Isabelle Huynen: It is necessary to include this sentence in all official communications
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