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The Effect of Low Temperature Dyeing Accelerants on

Structure and Properties of Acrylic Fiber
DU Xu-yi¢, ZHENG Jin-huan*’, SHEN-TU Yan-yan*
(Zhejiang Sci-Tech University, a. The Key Laboratory of Advanced Textile Materials and
Manufacturing Technology, Ministry of Education; b. Engineering Research Center for
Eco-Dyeing &. Finishing of Textiles, Ministry of Education, Hangzhou 310018, China)

Abstract: The breaking strength, expansion ratio and thermal stability of acrylic fiber, the dyeing rate
curves dyed with cationic dyes are investigated to study the dyeability and other physical chemical proper-
ties of acrylic fibers, which are treated by three kinds of low temperature dyeing accelerants made by our-
selves. Furthermore, the quasi crystallinity of the acrylic fiber that is researched by X-ray diffraction
(XRD) and infrared spectroscopy and expansion ratio of acrylic fiber are also considered to study the mech-
anism of low temperature dyeing of acrylic fiber. The results show that all the three accelerants can reduce
the proportion of quasi crystalline area of acrylic fiber in different extent when dyeing process is at 85°C,
but both the breaking strength and the thermal stability at the dyeing temperature have little effect by the
accelerants. In summary, the accelerant III can be used to maintain the low temperature dyeing of acrylic
fiber, which also can reduce the damage of the fiber when compared with the high temperature dyeing.

Key words: low temperature dyeing; acrylic yarn; dyeing accelerants; quasi crystallinity
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