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Dyeing silk fabric with natural dye from marigold flower at 30 °C : Effects of pH of dye

solution and time upon the color
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ABSTRACT

Experiments on dyeing silk fabric with natural dye from marigold flower were performed at
30°C using dye solution with pH3, 5, 7 and 9 and dyeing time at 30, 60, 90 and 120 minutes to
investigate the effects of pH of dye solution and dyeing time upon the color obtained. It was found
that pH of dye solution significantly affected all the color values and colorfastness to washing and to
light values. Dyeing time significantly affected the L*, a* and h* values whereas the interaction
between the two factors significantly affected only the b* and C* values. The best color characteristics
and color fastness to light were obtained when dye solution with pH5 was utilized. However, dye
solution with pH9 gave better color fastness to washing. Darkness and redness of the color increased

with the increasing of dyeing time.
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Table 1 Color values of dyed silk fabric

Dyeing condition Color value
L* a* b* Cc* h*(degree)

pH3, Time 30 66.828 6.450 58.720 59.073 83.733
pH3, Time 60 64.713 7.608 59.150 59.638 82.673
pH3, Time 90 64.303 7.773 58.578 59.090 82.445
pH3, Time 120 63.460 8.188 58.366 58.935 82.013
pH5, Time 30 65.620 8.565 61.348 61.943 82.045
pH5, Time 60 64.033 8.830 60.133 60.775 81.645
pH5, Time 90 62.523 9.153 58.525 59.235 81.105
pH5, Time 120 62.040 9.163 58.338 59.050 81.073
pH7, Time 30 66.980 7.265 59.348 59.793 83.025
pH7, Time 60 63.538 7.945 56.740 57.293 82.033
pH7, Time 90 63.288 8.308 57.583 58.183 81.788
pH7, Time 120 63.185 8.043 57.880 58.440 82.088
pH9, Time 30 83.553 -1.645 30.175 30.218 93.140
pH9, Time 60 82.250 -1.325 33.673 33.700 92.313
pH9, Time 90 82.273 -1.203 34.473 34.493 92.038
pH9, Time 120 81.283 -1.058 34.395 34.415 91.795
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Table 2 Color change due to washing and light of dyed silk fabric

Color change due to washing Color change due to light
Dyeing condition

dE* dc* dH* dE* dc* dH*
PH3, Time 30 20.385 -18.770 -6.475 4.883 -4.740 0.755
PH3, Time 60 20.268 -18.488 -6.515 4915 -4.720 0.860
PH3, Time 90 20.190 -18.645 -6.128 4.270 -4.073 0.973
PH3, Time 120 20.063 -18.478 -6.055 5.225 -4.840 0.715
PH5, Time 30 19.988 -19.133 -5.190 4.000 -3.863 0.935
PH5, Time 60 18.853 -17.628 -5.680 4.340 -4.210 0.748
PH5, Time 90 17.405 -16.320 -5.405 3.463 -3.310 0.798
PH5, Time 120 17.653 -16.455 -5.478 3.210 -3.088 0.513
PH7, Time 30 19.010 -17.825 -6.080 4.613 -4.595 0.445
PH7, Time 60 17.363 -16.440 -5.410 4.400 -3.918 0.773
PH7, Time 90 17.445 -16.250 -5.545 4.920 -4.635 1.175
PH7, Time 120 17.475 -16.258 -5.995 3.420 -3.225 0.648
PH9, Time 30 13.430 -13.143 -2.518 6.393 -6.365 -0.378
PH9, Time 60 14.243 -13.960 -2.700 6.500 -6.470 -0.420
PH9, Time 90 13.963 -13.680 -2.713 6.813 -6.700 -0.583
PH9, Time 120 13.928 -13.448 -2.668 7.060 -7.035 -0.358
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