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Natural Indigo Dyeing of Braided Sisal Fibers
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Abstract

This research aimed to investigate the natural indigo dyeing of braided sisal fibers and to examine
the effects of fiber pretreatment using a cationizing agent on dye absorption and color fastness properties
under varying indigo concentrations from 20 to 200 ¢/L. The results revealed that pretreated fibers
significantly improved dye uptake, as indicated by a marked increase in color strength (K/S) values from

14.57 to 26.10, along with a continuous decrease in lightness (L¥), signifying deeper color penetration.
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Additionally, the CIELAB coordinates (a*, b*) supported the blue hue characteristics of indigo. Color fastness
tests showed excellent resistance to water and light, but moderate rubbing fastness, possibly due to the
insoluble nature of indigo dye that adhered to the fiber surface through van der Waals forces and hydrogen
bonding. Consequently, fiber pretreatment with a cationic agent plays a crucial role in enhancing the dyeing
performance of natural indigo, and further research on establishing permanent chemical bonding is

recommended to ensure industrial sustainability.
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