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Reactive dyeing process and mechanism of primary

arylamine dyes to cotton fabrics
HU Qian, CAI Jinfang s JIANG Hua, CHEN Weiguo , CUI Zhihua
(a. Engineering Research Center for Eco-Dyeing &. Finishing of Textiles, Ministry of Education;
b. Key Laboratory of Advanced Textile Materials and Manufacturing Technology .,
Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to establish a high-color-fastness dyeing method for cotton fabric, the dyes
containing primary arylamine group were selected for the reactive dyeing of cotton fabric. The dyeing
process was optimized and the mechanism of color change in the dyeing process was discussed. The scope
of dye applicability of this method was studied. The optimized dyeing conditions are as follows: firstly, the
dyes and cotton fabrics were heated at 90 ‘C for 30 min in one bath in 8 g/L salt; then the temperature
declined to 0 °C for diazotization for 10 min; finally, 6 g/ sodium carbonate was added at room
temperature to stir and react for 10 min. The mechanism of color change was studied by the method of
quantum chemical simulation. The results showed that after primary arylamine group on the molecular
structure of dye changed to alkoxy, the bandgap of the dye molecule was reduced in the reactive dyeing
process, which was the intrinsic reason for the red shift of the color. The study of different types of
aromatic amines showed that the reactive dyeing method could be used for naphthamine, aniline and
l-amino anthraquinone amine dyes. The color fastness to rubbing and soaping of the dyed fabric could be
higher than grade 4.

Key words: aromatic amine dyes; diazotization; cotton fabric; covalent bond; dyeing properties
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