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Abstract: Real-time analysis of dye concentration in the solution is the key to achieving controllable,

energy-saving and efficient dyeing process. Based on the UV —Vis absorption spectroscopy, the maximum

absorption wavelength-simultaneous equation method, peak area method and ratio derivative method were

used to determine the concentration of the dye in the two-component and three-component solutions. The

accuracy and applicability of these three methods were compared. For the analysis of the two— component

solution, the three methods exhibit a high accuracy, and the calculated concentration has a linear

relationship with the actual concentration. The relative error was less than 2.15% when the concentration

was 1. 0X10 °~8 0X10 * g/L. The maximum absorption wavelength—simultaneous equation method is

a preferred method because of the higher practicability and convenience. The accuracy of the three methods

for the analysis of the three—component solution was less than that for the analysis of the two-component
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solution. The order of accuracy of these three methods is as follows: the zero intersection ratio
spectroscopy-derivative method, the peak area method, and the maximum absorption wavelength-
simultaneous equation method. The relative error for the zero intersection ratio spectroscopy — derivative
method ranged from 1. 30% to 6. 47% when the concentration was 1. 8§ X10 °~3, 0X10* g/L.

Key words: UV-Vis absorption spectroscopy; multi-component concentration analysis; acid dye; ratio

derivative method
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