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Abstract—Of the various types of dye that can be used to apply polyamide fibers, acid dyes and
pre-metallised acid dyes are great in use so far. However, since these acid dyeings suffer from dye loss during
latindering, recourse to an aftertreatment is usually necessary to achieve adequate fastness to washing. In the
case of reactive dyes, the characteristically high washfastness of dyeings comes with the concomitant
advantages of brightness and low environmental impact. Despite the obvious advantages, the commercialization
of reactive dyes for polyamide fibers has not gained widespread success. In this context, the rewards for
approach are likely to be considerable.

Heterobifunctional reactive dyes were applied to polyamide fibers using various conditions. Optimum
conditions and fixation were determined. The forms in which the vinylsulphone and hydrolyzed moieties were
examined using HPLC-Mass. In addition, it was found that the extent of the washfastness secured, in terms of
both change in color and staining of adjacent multifiber was being acceptable.
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Table 1. Effect of application pH on color
strength of reactive dyeings

J Color strength of

Dyes dyeings (K/S)
Acidic | Neutral { Alkaline

C. I Reactive Red 198]16.56 | 4.56 | 0.03

C. 1. Reactive Red 176 1421 | 6.16 | 026
C. L Reactive Red 241 17.0& 2.89 | 0.02
C. I Reactive Blue CL| 1451 | 661 | 0.03
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butions

Relative peak intensity (%)
Structure 1 Structure 2
calculatedmeasuredcalculatedimeasured
[M-Na] {840, 1000, 1000 100.0 | 1000
[M-Na+1]|841 36.4 357 36.6 370
[M-Na+2]842 58.5 60.9 27.0 25.9
[M-Na+3]843 19.6 18.9 8.1 89
[M-Na+4]|844 11.5 12.2 3.1 35

Peak (m/z
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Table 3. Effect of aikali addition on color
strength of dyeings

TAlkali
* x
Dyes addition L |a b C h | K/S

Nil |41.74/58.90] 11.51160.01| 11.06|16.32
C L Smin [40.92/53.27| 036 153.27] 0.28 [12.18
Reactive -
Red 108 30min [40.85/53.19 055 | 532 | 0.59 [12.14
SOmin [40.07/53.91] 2.31 (53.96 2.45 13.72
Nil 69.29/31.60|79.03|85.11]68.20{14.35
C L smin [70.6231.25, 78.01 |84.04] 68.17 |1 1.1
Reactive -
Red 176 30min [70.56/30.95| 77.46]83.42 68.22 [11.65
SOmin {70.46{30.94] 77.75 |33.68| 68.30 11.97
Nil |40.36/59.10, 3.90 [59.23| 3.77 |16.87
C L Simin [39.78/56.01] -0.34 |56.01359.6514.99
Reactive -
Red 241 30min [39.88]55.76 -0.7 |55.76359.28 14.74
SOmin [39.11]55.46] 0.03 [55.46, 0.03 |15.46
Nil |31.77)-4.08)-12.65[13.30252.12] 9.80
15min {36.79{-5.24 -14.70115.611250.38] 7.21
30min |38.57|-5.29]-14.61/15.531250.10 6.32
SOmin |32.70|-4.95- 14.08]14.93250.62| .64

C. L
Reactive
Blue CL
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AE AAge] Aebdsx g 288k Table 4

of vehlisicl 9SS AEtAgE Ay
IS0 105 C06 BISW& ol&38le o5 At
AEel &4 4y 9 A og¥xe] HE Grey
scale w2 RAE AT $pA4L Ao 4= g
ATk Table 4358 4% 0] 98 25 AEbAY A
F2o} A4 Aznle] QlojAl2] brightness, saturation
4 hued Fto] 2F A vehda glen A
Y HAFE AJ8Y AAFRIo1% C L Reactive Red 176
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FAHL QS o 5 vk w3 Table 50§49
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Table 4. Colorimetric data of reactive dyeings on
wash test

Dyes [Wash| L | a*| b* | C h |JEw

C. L |before{41.53164.93| 6.87 65.30 6.04
Reactive . 0.65
Red 198 after |41.22164.44) 6.57 164.78] 5.82

C. L |before|76.20[29.95 90.55 [95.37 71.70
Reactive 1.28
Red 176] after |76.00129.09) 89.62 194.22| 72.02

C. L |before|44.23{70.34) 2.23 70.37 1.82
Reactive 0.56
Red 241] after 143.93(69.87 2.14 i69.90) 1.75

C. L |before{23.80(-0.20|-13.55[13.55/269.17
Reactive 0.44
Blue CL| after 23.55/0.16|-13.56(13.56{270.65

Table 5. Grey scale assessments for reactive
dyeings on nylon

Change
Dyes in
Color |AcetateiCotton NylonIPET AcrylWool

Staining

T C L
Reactive| 3 5 5 515} 5 5
Red 198
C L
Reactive] 5 5 S 4/5 1 5 5 | 4/5
Red 176
C L
Reactive] 5 5 5 S 15| 5 145
Red 241
C. L
Reactive| § 5 445 5154 5 |45
Blue CL
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