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Performance testing and evaluation of reactive dye inks for silk digital printing
GUO Wendeng' MO Yang' HUANG Yi WANG Kehao' CHEN Ni'
(1. Wensli Group Co. Ltd. Hangzhou 310018 China; 2. Engineering Research Center for Eco-Dyeing & Finishing of Textiles

Ministry of Education Zhejiang Sci-Tech University Hangzhou 310018 China)
Abstract: In order to explore suitable reactive inks for silk digital printing reactive dye inks of eight brands were
selected from the domestic market to evaluate their pH conductivity absorption spectrum color gamut range and
their application performance including color yield dry and wet rubbing fastness. The results showed that pH values
of ink of different brands ranged from neutral and weakly acidic property which would be helpful to reduce hydrolysis
of the reactive dye and improve their stability. Reactive inks with lower conductivity could avoid salt crystallization
which would cause nozzle blocking and corrosion problem. The hue of three primary colors ( CMY) was stable while
that of spot color ( BRO) had some differences and the overall gamut range of these ink sets were different at
different brightness levels. The application performance of the printed silk demonstrated that the increase in the
stability of reactive ink would improve the color yield and color fastness of the printed fabric.
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Tab.1 Paste prescription of digital printing
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Fig.1 Standard of color gamut test
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Tab.2 pH value of different reactive dye inks for digital printing

C M Y K B R (0] G

1" 7.94 7.78 7.74 7.64 7.88 7.51 7.91 7.84
2f 7.35 7.20 7.33 7.57 7.15 7.40 7.51 7.63
3* 6.72 6.95 7.08 7.31 7.08 7.01 7.37 7.47
4" 7.34 7.31 7.20 7.51 7.12 7.30 7.59 7.64
5% 8.09 8.32 8.68 8.84 8.57 8.24 8.47 8.43
6" 5.07 4.17 4.82 4.04 4.71 4.91 4.60 4.41
7" 7.08 6.95 7.02 6.48 6.92 7.06 7.24 7.23
8% 7.83 7.04 7.22 7.32 6.98 6.94 7.55 7.62
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Tab.3 Conductivity of different inks ~ mS/cm
C M Y K B R (0) G
1* 6.15 5.85 6.77 14.23 2.52 8.68 6.16 5.05
2% 7.30 13.29 6.35 15.33 2.52 2.90 9.45 2.49
3% 5.33 9.71 5.05 11.73 7.70 8.12 8.59 2.50
4* 3.16 11.17 5.36 12.25 8.93 9.34 8.02 3.56
5/ 9.12 6.46 8.10 13.45 9.80 9.56 7.63 3.16
6" 5.99 13.38 6.96 10.94 7.97 9.28 8.87 6.29
7" 5.01 14.78 7.69 14.77 10.76 10.28 7.65 4.59
8% 6.01 9.43 7.91 12.43 6.63 8.31 8.05 3.95
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Fig.2 Comparison of maximum absorption spectra of

reactive dye inks of different brands
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Fig.3 3D color gamut range of 4" brand ink

Fig.4 Comparison of color gamut range of reactive printing inks
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Fig.5 Color yield of different inks
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Tab.4 Color yield of different inks after placement for six months
M Y K
1* 19.365 18.354 18.589 16.921 16.251 14.243 19.249 15.489
2* 20.025 19.442 17.625 14.671 16.215 14. 844 19.295 13.483
3* 19.823 18.407 18.481 17.225 17.925 14. 839 21.995 16.780
4* 18.706 17.266 19.553 18. 127 16. 286 12.898 19.203 13.234
5* 20.226 19.096 17.019 15.713 17.765 15.589 21.461 17.745
6" 17.957 15.188 16.290 14. 686 15.927 13.355 17.416 15.434
7* 19. 094 17.784 17.839 16.516 17. 166 14.215 18.827 14. 131
8* 18.614 17.527 19. 044 17.491 15. 440 13.350 16.974 13.573
2.4 5
Tab.5 Color fastness to friction of different inks
C M Y K
6 5. p
1 4 ~ 4 ~ 4~5 4-5 4 3-~4
2 4 ~ 4 ~ 4~5 4~5 4-~5 4
3% 4-~5 4 4 4~5 4-5 4 3-~4
4" 4 3~4 ~ 3~4 4-~5 4~5 4-~5 4
5 4 3 4 3 4~5 4-~5 4 3-~4
6" 4~5 3~4 4-~5 4 4~5 4 4~5 4
7% 4~5 4 4 3~4 4-~5 4~5 4-~5 4
8* 4-~5 4 4 3~4 4-5 ~5 4-~5 4
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Tab.6 Color fastness to perspiration of different inks
C M Y K
1 3 2~3 3~4
2 4 ~ 23 4 5
3° 3 ~ 3~4 3~4
47 ~4 2 3 4
5" ~3 3 3~ 3~4
6" 2 2~ 3~4
7* -~ 2 3-4 6
8* ~ 2-~3 4
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