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Fig. 1 Schematic diagram of the crosslinking dyeing
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Fig. 3 Effect of temperature on the adsorption

of the dye on wool
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Tab.1 Kinetics data calculated for adsorption of tetraethylene pentamine crosslinking dye on wool
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Geccal /(g * g1 Geep/(mg g !)  h/(mgeg ' emin ') k/(gemg !+ min 1) R?
80 0.952 19.7 18. 6 3.40 8.77X103 0.999
90 0. 868 17. 2 16.9 9.28 3.14X10 2 0.999
98 0.676 16. 4 16. 3 20. 00 7.44X102 0.999
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Fig. 4 Plot of the pseudo second-order equation

at different temperatures
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Tab. 2 Activation parameters for the adsorption

of tetraethylene pentamine crosslinking

dye on wool
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371 7.44X10°2 1.24X1073
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Fig. 5 Langmuir adsorption isotherm of tetraethylene
pentamine crosslinking dye on wool at

different temperatures
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Tab.3 Langmuir isotherm constants of dyes

at different temperatures

0/°C Q/(mg+g b/(mL *« mg— 1) R?
80 266.7 5.76 0.998
90 167. 8 5.37 0.998
98 134.2 4.22 0.998
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Tab. 4  Thermodynamic parameters for the
adsorption of tetraethylene pentamine
crosslinking dye on wool
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98 4.46 —4.61
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Tab.5 Fixing properties and color fastness of tetraethylene pentamine crosslinking dye on wool
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isotherm and thermodynamic studies of adsorption of

Adsorption and dyeing properties of tetraethylene
pentamine crosslinking dye on wool fiber

DANG Nan-yan. ZHANG Shufen’. |YANG Jin-zong|

( State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116012, China )

Abstract: Adsorption kinetics and adsorption thermodynamics can instruct the establishment of new
dyeing theory and highly efficient dyeing methods. The adsorption kinetics and equilibrium of
tetraethylene pentamine crosslinking dye on wool were investigated under different pH, temperature
and contacting time. The experimental results show that dyeing pH should be higher than isoelectric
point of wool. It is also found that the adsorption kinetics of tetraethylene pentamine crosslinking dye
on wool fits the pseudo second-order kinetic model well and the dye adsorption process is most likely
to be controlled by the chemical adsorption with activation energy of 130. 3 kJ/mol. Enhancement of
the temperature increases the rate of dyeing and decreases the adsorption amount at equilibrium. The
adsorption isotherms of tetraethylene pentamine crosslinking dye on wool obey Langmuir type. The
negative values of thermodynamic parameters demonstrate that the dye adsorption is a spontaneous
and exothermic process. The fixing properties and color fastnesses of wool fiber dyed with
tetraethylene pentamine crosslinking dye are studied. The results indicate that almost 100% fixation

and good fastness are obtained.

Key words: crosslinking dye; wool; dyeing properties; adsorption kinetics; adsorption equilibrium



