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which leads to the highest FWHM value of the spectrum. The high concentrated solution (800 mmol/L) is charac-
terized by a lower FWHM value owing to the fact that the fraction of the monomers decreases and the solution 
contains predominantly dye aggregates. In addition to the monomers absorption band at 706 nm, distinct peaks 
at 650 nm (80 mmol/L solution) и 610 nm (800 mmol/L solution) are present in the spectrum. When the con-
centration increases, aggregation of the dye is intensified, with dimers and then trimers being formed.

Storage of the dye 1 in a non-airtight container at room temperature for 3 months and longer results in 
significant changes of the spectral properties. For example, the absorption spectrum of the dye after storage 
at room temperature for 2 years is shown in the fig. 2. A new absorption band at 514 nm is observed in the 
spectrum. Moreover, the FWHM of the main band increases significantly and intense unstructured absorption 
is present in the whole spectral range. The presence of the band at 514 nm in the absorption spectrum may be 
due to impurities that are formed upon long-term storage of the dye 1.

Fig. 1. Normalized absorption spectra of the dye 1  
aqueous solutions at different concentrations:  

0.8 mmol/L (1), 8 mmol/L (2), 80 mmol/L (3), 800 mmol/L (4)

Fig. 2. Absorption spectra of the freshly synthesized dye 1 (1)  
and after storage of the dye 1 at room temperature for 2 years (2) in aqueous solution


