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Dyeing properties of difluorenylidene quinoidal thiophene
dye on cotton fabric

CAI Jinfang' CHEN Weiguo' > CUI Zhihua' > JIANG Hua'’
(1. Engineering Research Center for Eco-Dyeing and Finishing of Textiles Minisiry of Education
Zhejiang Sci-Tech University Hangzhou Zhejiang 310018 China; 2. Key Laboratory of Advanced Textile
Materials and Manufacturing Technology Minisiry of Education Hangzhou Zhejiang 310018 China)

Abstract In order to develop environmentally friendly direct dyes for cotton fabrics a self-made
difluorenylidene quinoidal thiophene dye SR was applied to dye cotton fabric. The effects of dyeing
temperature time dye dosage and mass concentration of sodium sulfate on dyeing performance were
investigated and the dyeing condition were optimized. Dyeing dynamics were studied by using a pseudo
second-order kinetic model. Besides relevant experimental data were analyzed by using the Freundlich
adsorption isotherm model. The results show that proper dyeing condition at 1% (o. w. f) of dye
concentration are 55 °C of temperature 60 min of contact time 10 g/L of mass concentration of sodium
sulfate and 1: 50 of liquor ratio. Under the conditions 71.6% of equilibrium dye-uptake and 18. 76 of
color depth are achieved. The dyeing dynamics can be described with a pseudo second-order kinetic
model. As the dyeing temperature increase dyeing rate constant as well as diffusion coefficient
increases accompanied with the decrease of half-dyeing time. The Freundlich type thermodynamic
adsorption model fits well to describe the adsorption behavior of dye SR on cotton fabric.
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Tab.1 Dye uptakes and K/S values of dye SR on cotton 2.2.3
fabric under different temperature K/S
/C 1% K/S 4,
35 42.5 11. 66 K/S 10 g/L
45 60. 1 12.90
50 65.5 16. 81 SR
55 71.6 18.76 : K/S
60 68.0 18. 63
65 58.6 17. 60 °
75 54.2 15.74
85 48.1 13.29 o
95 44.4 12.58 10 g/Lo
: SR 1% (0. w. 1) ; 10 g/L; 1% ( 0. w. f) SR
60 min,
1 SR 10 g/L 55 °C 60 min 1:50.
K/S 71.6% K/S 18.76,
35 °C 2.2.4
70.7% K/S 18.76. SR
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) SR T/C C. 1% k/10 3 min ™! £y, /min
Tab.2 Effect of dve d dvei o ; 45 62.6 1.01 15. 80
ab. ect of dye dosage on dyeing performance o 55 76.9 2 24 5. 80
cotton fabrics by dye SR 65 57 4 18. 50 0.94
/% (0. w.f) /% K/S
0.25 90.0 6. 69 1.6 x10 3 em
0.50 84.7 12.21 SR 16
0.75 73.2 15.37
1.00 70.7 17.20 4 °©
1.50 50. 1 16. 96 °
2.00 43.0 16.75
2.50 40.7 16. 54
3.00 37.7 16.77 °
1: 50; 10 g/L; o
55 C; 60 min.
2.3
SR
15 4 SR
Tab.4 Diffusion coefficient of SR dyeing on cotton fabrics
—10 2, -1
(c) (1) 5 i D/(10 " cm?+s")
3 t1C ! 45 C 55 C 65 °C
! ) 3 0. 627 7.391 17. 630
° R 6 1. 102 5. 860 15. 220
0. 998 o 12 1.348 4.420 11. 890
SR 36 1.722 3.273 8.671

80 1.242 2.112 3.268
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