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Dyeing Kinetics of Natural Dye from Euryale Shell on Silk
J1 Jun—ling"?, LI Xiao—qin®*, WANG Wei'?, ZHU Mei—fang'
(1. State Key Laboratory for Modification of Chemical Fibers and Polymer Materials, Donghua University,
Shanghai 201620, China; 2. Changzhou University, Changzhou 213164, 3. Zhejiang Ternary Co., Ltd.)

Abstract: To investigate the dyeing mechanism of the natural dye—euryale shell onto silk fiber, the diffu-
sion coefficients D and dyeing velocity coefficient at different times and temperatures were determined.
The results showed that diffusion coefficient and dyeing velocity coefficient increased with the increase of
dyeing temperature, but decreased along with the prolongation of dyeing time. The adsorption data of eu-
ryale shell onto the silk fabric fitted well the pseudo second—order kinetic model.
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Fig. 1 The natural dye from euryale shell
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Table 1 Dyeing formula of natural dye
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Fig. 2 UV —vis spectrum of extraction solution from euryale shell
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Fig. 4 Uptake rate curve at different temperatures
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Fig. 5 The pseudo first—order kinetic model In (w.—w,) —t
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Table 2 Dyeing kinetics data of natural dye on silk

IR/ C 50 60 70 80
R? 0.868 3 0.853 2 0.846 5 0.864 5
R} 0.976 4 0.984 3 0.977 4 0.9718
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Table 3 Dyeing dynamics simulation of natural dye on silk

W/ C (t/w,) —t LPERE A2 R?
50 y=26.21x+9.004 0.999 6
60 y=25.73x+5.992 0.999 8
70 y=25.21x+7.973 0.999 6
80 y=25.26x+5.667 0999 2
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Table 4 Dyeing kinetics parameters of natural dye on silk

EE/°C 50 60 70 80
we/ % 0.0382 0.0389 0.0395 0.0396

£ /min ! 76.31 81. 46 99.75  114.71
t1/2/min 0.3435 0.3156 0.2729 0.224 3

D/ (X10""mm?/min) 0.102 0. 254 0.478 0. 715
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