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Abstract

Effect of concentration and additives on the spectral and aggregative properties of some oxazine dyes

Sahar Shokri

In this work, absorption spectra of two oxazine dyes, nile blue (NB), and brilliant cresyl blue (BCB),
in aqueous additive solutions (0.2-8.0 M) were studied as a function of the dye concentration at room
temperature. The added additives were thiourea (TU), aminoethyl ethanolamine (AEEA) and
diethanolamine (DEA). The absorption spectra of the dyes as a function of pH (adjusted by addition of
additive aqueous solution) were studied. The spectral behavior of the studied dyes without additive in
buffer solutions at different pH was also investigated and compared. Due to the multiple properties of
the additives (having different functional groups), different absorption characteristics were observed
for these dyes in the pure additive and in their aqueous solutions. The nature of deprotonation in the
aqueous alkaline media was interpreted in terms of direct and indirect mechanisms of proton transfer
process. Dissociation constant, pK,, for BCB in aqueous DEA solutions was determined at room

temperature. Finally, the dimerization behavior of the investigated BCB in aqueous thiourea solutions
was analyzed in terms of monomer-dimer equilibria. The aggregate structure and the nature of the
interacting pairs in this dye were discussed using the exciton theory.

Keywords: Oxazine dyes; Nile blue; Brilliant cresyl blue; Additive effect.
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