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Electrochemical Reduction Dyeing of Indigo under Fe( II )-Based
Complex Complexation System
Wang Kangkang, Li Xiaoyan, Yao Jiming
(College of Textile and Garment, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, China)

Abstract: Aiming at the problems of low current efficiency and low dye reduction rate in the current
electrochemical dyeing process, the indirect electrochemical reduction dyeing of indigo with iron-gluconate—Abal B
synergistic complexation system was carried out. The electrochemical behavior of indigo in Fe(Ill )/Fe( Il )-DGS—Abal
B medium was studied by cyclic voltammetry. The effects of various factors on redox peak current value and dye
reduction rate and ferrous ion conversion rate were investigated. The mechanism of indirect electrochemical reduction
of indigo was discussed. The experimental results show that when the reduction time is 30 minutes, the working
voltage is 6.00 V, and the cathode area is 10 cm?, the optimized electrolyte composition is: indigo 2.5 g/L,
ferrous sulfate 10.0 g/L, sodium gluconate 8.0 g/L., Abal B 7.0 g/L., and sodium hydroxide 30.0 g/L. Under this
process, the dye reduction rate can reach at 90.00%, and compared with the traditional insurance powder dyeing,
the K/S value of cotton fabric dyeing is increased by 7.43%, and the color fastness is basically consistent with the
traditional dyeing process.

Key words:Fe ( [I )-Dgs—Abal B; Complex Complexation System; Indigo; Electrochemical Dyeing; Cycle
Voltammetry; Reduction Rate; Ferrous Ion Conversion Rate
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