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Evaluation of Spectral Overlap Effect on
Determination of Dye Concentration in Bi-Component
Solutions

E. Ekrami; A. Shams Nateri; B. Ghanbary
ABSTRACT

Estimation of dye concentration in bi-component dye solutions is normally made using Beer —Lambert
law, and through solving the constructed linear systems. In this way a variety of parameters such as
experimental errors, restriction or inefficiency of color model. may lead to some inaccuracies in obtained
results. Spectral similarity of dyes or spectral overlapping phenomenon is also an important effective
factor in accuracy of prediction of dye concentration. In this paper. the accuracy of dye concentration
determination in bi-component dye solutions as well as the effect of spectral similarity of dye components
are discussed by evaluation of the condition number values of respective constructed coefficients
matrixes. Based on the obtained results, with increasing the amount of spectral similarity and overlapping
of the binary mixtures components, the accuracy of the dye concentration prediction decreases as a result
of increase in the condition number values of the resulted coefficient matrixes.

KEYWORDS

Dye Concentration, Determination, Beer- Lambert, Spectral-Overlapping.
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‘Beer-Lambert

¥ Kubelka-Munk

“perturbation linear system analysis
111 condition

‘ell condition

‘Gaussian

YFull width at half maximum

*Red

*Scarlet
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