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Figure S 1: Points analysed on the Kiss by the different techniques. X: XRF, R, Raman spectroscopy, F, ER-

FTIR. 
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Figure S 2: Points analysed on the Garden airplane trap by the different techniques. X: XRF, R, Raman 

spectroscopy, F, ER-FTIR. 
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Figure S 3: Points analysed on the Entire city by the different techniques. X: XRF, R, Raman spectroscopy, 

F, ER-FTIR. 
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Figure S 4: Points analysed on the Zoomorphic couple by the different techniques. X: XRF, R, Raman spec-

troscopy, F, ER-FTIR. 
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Figure S 5: Points analysed on the Attirement of the bride by the different techniques. X: XRF, R, Raman 

spectroscopy, F, ER-FTIR. 
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Figure S 6: Points analysed on the Antipope by the different techniques. X: XRF, R, Raman spectroscopy, F, 

ER-FTIR. 
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Figure S 7: Chroma DI (1050-650, 650-550, 550-450 nm) of the Entire city: the red arrow points at the moon 

circle, not visible in the RGB image (yellow square) 
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Figure S 8: Spectral features of Prussian blue recognized in The Kiss: (a) in-situ Raman spectrum and (b) 

ER-FTIR spectrum, the absorption at 512 cm-1 is to refer to (ZnO). 

 

Figure S 9: ER-FTIR spectra of three yellow tones in The Kiss which show the presence of silicates 
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Figure S 10: In-situ Raman analysis of the Kiss identifying chrome yellow orange 

 

Figure S 11: In-situ Raman analysis of the Zoomorphic couple identifying iron oxide (green peaks) and lead 

white (blue peak) 



11 
 

 

Figure S 12: ER-FTIR reflection spectra showing the presence of alteration products in AP (green lines), KI 

(black line) ZC (red for the spectrum collected in dark tones, cyan for the one collected on light tones), VS 

(magenta line), GA (blue line) and EC (orange line). Zinc oxalate (magenta dashed line) was identified by 

the typical inverted doublet at ≈1364 and ≈1320 cm-1, attributable to the νs(CO) and by the derivative ν(OH) 

at ≈3400 cm-1 [1]. Instead, Zn metal soaps, probably zinc stearate (dark cyan dashed line), were recognized 

by the sharp inverted bands at ≈1540 and ≈1395 cm-1 which can be reasonably attributed to the asymmetric 

and symmetric stretching of the carboxylate group in zinc stearate [2, 3, 4, 5]. 

 

 

References: 

1. de Keijzer M. The Delight of Modern Organic Pigment Creations. In: K. Jan van den Berg, A. 

Burnstock , M. de Keijzer, J. KruegerKlaas, T. Learner, A. de Tagle GH, editor. Issues Contemp Oil 

Paint. Springer; 2015. p. 44–73. 

2. Otero V, Sanches D, Montagner C, Vilarigues M, Carlyle L, Lopes A, et al. Characterisation of met-

al carboxylates by Raman and infrared spectroscopy in works of art. J Raman Spectrosc. 2014; 

45:1197–206. 

3. Monico L, Rosi F, Miliani C, Daveri A, Brunetti BG. Non-invasive identification of metal-oxalate 

complexes on polychrome artwork surfaces by reflection mid-infrared spectroscopy. Spectrochim 

Acta Part A Mol Biomol Spectrosc [Internet]. Elsevier B.V.; 2013; 116:270–80. Available from: 

http://dx.doi.org/10.1016/j.saa.2013.06.084 

4. Robinet L, Corbeil M. The Characterization of Metal Soaps. Stud Conserv. 2003; 48:23–40 

http://dx.doi.org/10.1016/j.saa.2013.06.084


12 
 

5. Rosi F, Cartechini L, Monico L, Gabrieli F, Vagnini M, Buti D, et al. Tracking Metal Oxalates and 

Carboxylates on Painting Surfaces by Non-invasive Reflection Mid-FTIR Spectroscopy. In: Fran-

cesca Casadio, Katrien Keune, Petria Noble Annelies Van Loon, Ella Hendriks, Silvia A. Centeno 

GO, editor. Met soaps art Conserv Res. Switzerland: Springer; 2019. p. 173–95 


