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Abstract— The dyeabilities of C. L. Reactive Blue 19(B19, MW ; 626), C. L. Reactive Blue 4(B4, MW ; 637)
and C. L. Reactive Black 5(B5, MW : 991) were investigated. Initial dyeing rates were increased and

the amount of dye on the fabric at equilibrium was decreased with temperature like other ordinary dyeing

processes. Activation entropy(AS*) was decreased because of loose bonding between dyestufffs and fiber

molecules at transition state. It can be clarified that the entire reaction is exothermic and the number

of molecular species at transition state becomes greater from decrease in activation enthalpy(AH*) and

the increase in activation free energy(AG*) with temperature, respectively. The amount of B19 on the

fabric at equilibrium was greater than that of B4, because B4 became unreactive towards textile substrates

through hydrolysis. Due to the biggest size of the dye molecule, the reaction rate of B5 was the slowest

but its difuncitonal group played an imporant role in achieving the greatest amount of dye on the fabric

at equilibrium.
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Fig. 1 Molecular structures of dyes used
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Fig. 2 Rate of dyeing of C. I. Reactive Blue
4(+), C. I. Reactive Black 5(A) and
C. 1. Reactive Blue 19(R) at 50T.
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Fig. 3 Rate of dyeing of C. I. Reactive Blue
4(+), C. L. Reactive Black 5(A) and
C. 1. Reactive Blue 19(IB) at 70T.
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Fig. 4 Rate of dyeing of C. 1. Reactive Blue
4(+), C. I. Reactive Black 5(A) and
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Table 1. Rate coefficient and diffusion resis-
tance constant

Dye Temp, C kX107%m:1"-s! n
50 3.52 0.8004
B19 70 4,78 0.7342
90 7.92 0.6612
50 347 0.7659
B4 70 4.70 0.6655
90 5.40 0.5051
50 2.90 0.8081
B5 70 3.28 0.7835
90 393 0.7312

*B19 5 C. L. Reactive Blue 19, B4 ; C. I. Reac-
tive Blue 4, B5:; C. . Reactive Black 5
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Table 2. Activation parameters for dyeing of
silk with C. I. Reactive Blue 19(B
19), C. 1. Reactive Blue 4(B4), and
C. L. Reactive Black 5(BS)

Dve E. Temp AH* AS* A G *
Y¢ G/moh)  (©) (J/mol) (J/K) (J/mol)
50 18341 —341 128484
B19 21026 70 18174 —333 132393
90 18008 —326 136346
50 9545 —313 110644
B4 12230 70 9378 —307 114679
90 9212 —304 119564
50 5388 —301 102611
B5 8073 70 5221 —298 107435
90 5055 —296 112503
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