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Kinetic Analysis and Performance Characterization

of Ozone Decolorization of Sulfur Black Dyed Cotton Fabric

SHUAI Qi', XU Lang', BIE Bihan®, YI Changhai’*, ZUO Danying'""
(1.State Key Laboratory of New Textile Materials and Advanced Processing Technology,
Wuhan Textile University, Wuhan 430200, China; 2. State Key Engineering Laboratory
for Advanced Textile Processing and Clean Production, Wuhan Textile University, Wuhan 430200, China)

Abstract: The ozone decolorization treatment of sulfide black dyed cotton fabric was carried out, the kinetic process of the decolor-
ization reaction was analyzed, and the structure and mechanical properties of the decolorized cotton fabric were characterized. The re-
sults showed that the ozone decolorization process of sulfide black dyed cotton fabric followed the quasi-second-order kinetic equation,
the process was more complicated than the ozone decolorization process of sulfur black dye solution. Ozone not only interacted with
dye molecules, but also with groups on fibers. It can be seen from the electron micrograph that with the extending of ozone treatment
time, the fine lines on the fiber surface increased, and peeling appeared after 80 min. After the ozone treatment, the tensile strength
of the fabric decreased, and the elongation at break was almost unchanged. The dry rubbing fastness was stronger than the wet rub-
bing fastness. The dry rubbing fastness was generally 4-5 and the wet rubbing fastness was generally 3-4.

Key words: ozone decolorization; kinetics; cotton fabric; sulfur black dye
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