Olyon g Ligo adle e 98Ny w48 63l Aoy

b pusS S oLS b ous (63,50 (oot BN (S5, Sl (b5, 965,55y sl 58 (g5l

"l ailons & Shb e (S Los (Mg ale

Olpl iz o iz o Kl oSl

hmaleki@birjand.ac.ir

VERI ¥ iy gl VE Y/ VY sl o

ouuS>

e

@ olpl o @b puS IS cel atdly 08 ¢ pSedn b (s Saio 10 Cemjlase Jlatugs 5 sl (B Dlredr (ormb LIS, 5l eslial
50 5 CEF 3 e 9 y9m wty SLII ael (65,55, (5T LS ) ) ool bl (g cal 5 S ss £SLE (sag 5 5,095 oS K lye
oilly Jelos @l w08 sileaig 65,50, sl (slel ladlow ol 1 ey ad b)) 0T (5, Sl 5 b Shis 2 65,55, At Lylyd
Sleslatwl b o ulul cpl pols plad (S5, @ja8 o 1 pH g ley o des ailais cdale I35, clale Jols (65,5, Glizes sbo i 31 (5 lolas ).JL
A ploz PH g o 0 0 alais cdale oo VO I35, cdale w@ido 1 l) Gow A-7C oo Jols (63,55, argy byl ol o g5kl s,
5 ol Gl lo e Sl eslitul b oy 05 () el o ol (ol A g atile Uy DjaB 5 ogls j0 S i S bulpd ol ad
obS S i Lot (65,5, Gleaiges Ky b (ghj)l po b peld peiie () slaaed S Il il (g5l sl wiliis jpam )0 (rizes
sl o Slse s Shae iz 0l 63,55, anl)d o8 ols iS5 SLlSe sla Ty anlllas il i 1) 5yt gt 5 (55 LS

LS sl g ey (@b eI 5 (ol 135S guals lols

Evaluation of dyeing process and colorfastness of wool fibers dyed with
Centaurea behen L
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Abstract

The use of natural dyes as a sustainable and environmentally friendly approach in the textile industry has significantly grown. In this study, the
potential use of different parts of Centaurea behen L. as a natural dye for wool fiber dyeing was investigated, and the effect of various dyeing
conditions on its color properties, lightfastness, and wash fastness was evaluated. Finally, after conducting statistical analyses, the wool dyeing
process using the natural dye extracted from this plant was optimized. Analysis of variance (ANOVA) results demonstrated a significant effect of
various dyeing variables, including dye concentration, mordant concentration, temperature, dyeing duration, and pH of the dye bath, on color
strength. Consequently, using response surface methodology (RSM), optimal dyeing conditions were determined to be a temperature of 90°C, a
dyeing duration of 90 minutes, a dye concentration of 150%, a mordant concentration of 5% (based on fiber weight), and a pH of 8 for the dye
bath. These optimized conditions resulted in remarkable improvements in choroma, hue angle, and color strength, with the final outcome being a
yellow color shade. By utilizing different parts of the plant, and in the presence of various metallic mordants, diverse color shades were achieved.
In terms of color fastness evaluation, samples dyed with the leaf part of the plant exhibited higher lightfastness and wash fastness. Mechanical
property analysis of the dyed yarns indicated that the dyeing process had little effect on the mechanical performance of the fibers.

Keywords: Natural dyes, Centaurea behen L., Wool, Dyeing optimization, Fastness
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