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The study of organic colouring materials used in cultural heritage objects provides useful information for 

dating, authentication, conservation treatments, and art history in general. Synthetic dyes are not as widely 

studied as natural dyes, since the latter are typically considered of more artistic and historic relevance. 

However, the study of modern and contemporary art is widely recognized as one of the most difficult and 

pressing challenges in conservation science. Indeed, the ease in production and employment of these 

materials was responsible for their huge widespread, accompanied by a lack of scientific knowledge and 

comprehension of adequate conservation treatments [1]. 

The aim of the study is to understand the behavior of Basic Blue 26 (Victoria blue B,  VBB) and Basic Blue 11 

(Victoria blue R, VBR) [2] under different pH conditions using UV-Vis, FT-Raman and SERS spectroscopies. The 

FT-Raman technique was applied for the Raman characterization of these dyes as they show a great 

fluorescence emission that prevents the use of other excitation lines. SERS spectroscopy was performed on 

Ag nanoparticles prepared by reduction by citrate. Various pH values and laser excitation lines were tested in 

order to find the optimal conditions for the study of the blue synthetic dyes.  

At alkaline pH, the UV-Vis spectra show a great shift in the maximum absorption band of VBB, from 616 to 510 

nm. However, only an intensity decrease of the main absorption at 611 nm is observed in the case of VBR. This 

is accordance with the change in the color of the VBB aqueous solution at basic pH.  

The SERS spectra of both blue dyes show an intensity decrease as the pH increases, due to the deprotonation 

of the triarylmethane molecules. Regarding the excitation lines, the position of the absorbance maximum 

affects the resonance or pre-resonance conditions met by both dyes. Thus, the excitation at 532 nm leads to 

a pre-resonance conditions of the two species present at acid, neutral and basic pH, while the laser at 633 nm, 

met resonance conditions only with the VBB species at acid pH. Finally, the 785 nm laser lies far from any 

absorption maximum, being out of resonance. In the case of VBR, only one absorption maximum is observed 

in the UV-Vis spectra, meaning that only one is present in solution. Pre-resonance conditions are only met at 

532 nm. The differences among the SERS spectra of the dyes at the different pH values were studied by mean 

of the vibrational analysis obtained from the results obtained by DFT theoretical calculations. 
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