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A Study of the Dyeability and Physical Properties of Mordanted
and Finished Fabrics Dyed with Natural Dye of Safflower

leung Cho An and 2Jung Hee Kim

Dept. of Clothing and Textiles, Catholic Univ., Yeogkog, Kyungkido, Korea
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Abstract—To improve the dyeability and colorfastness of cotton and silk fabric dyed with natural dye
of safflower, cotton and silk fabrics were pre-treated with different mordants such as galliic-acid,
alum, brine and tannic-acid. Also, to investigate the effect of finishing treatment of fabrics on
dyeability, cotton was treated with chitosan and mercerized before dyeing.

L, a, b, 4E and colorfastness(light, laundry, sweat) of each samples were measured and compared.
Mordant treatment didn’t improved significantly dyeability and colorfastness on cotton and silk. But,
on cotton mercerization and chitosan treatment improved dyeability and colorfastness. To compare the
efficiency of extracted dye and powered dye, extracted red dye of safflower prepared as powder.
Cotton and silk were dyed with dyeing solution which made with powdered dye according to different
concentration. Efficiency of powdered dye was found out lower than extracted dye solution.
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Tablel. Characteristics of fabrics

Fabric Count| Thickness| Weight
(inch X inch) (mm) (g/100cnt)

2% 80 0.28 9.6
Silk 152 %120 0.08 3.19
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Table 2. Dyeability of Silk dyed with yellow dye of safflower

SILK 4E L a b Munsell

Mord. No. undyed 9248 4.02 053 H V/C
1 56.79 7391 255 5452 2.4Y 7.3/8.0
Untreated 2 5755 69.95 447 5535 1.8Y 6.9/8.2
3 57.30 67.88 456 54.24 1.8Y 1.8/8.1
1 953.60 7124 413 55.53 1.9Y 7.0/8.3
Gallic-acid 2 57.08 68.45 518 54.19 1.4Y 6.7/8.1
3 57.22 66.68 524 53.56 1.5Y 6.6/8.0
1 58.08 7301 4.23 55.60 1.7Y 7.2/8.3
Alum 2 57.15 69.23 555 54,60 1.2Y 6.8/8.2
3 57.46 66.82 581 53.88 1.2Y 6.6/8.0
1 58.49 7344 241 56.15 25Y 7.2/8.2
Brine 2 57.13 69.40 4.37 54.67 1.8Y 6.8/8.1
3 57.29 67.35 4.73 53.98 1.7Y 6.6/8.0
1 59.13 70.20 547 5575 1.3Y 6.9/8.3
Tannic-acid 2 57.07 68.14 531 54.04 14Y 6.7/8.1
3 57.53 66.32 582 5371 1.2Y 6.5/8.0
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Table 3. Dyeability of Silk dyed with red dye of safflower

SILK AE L a b Munsell

Mord. No. undyed 9248 402 053 H v/C
1 63.64 4701 4873 911 9.6RP 46/115
Untreated 2 66.66 4191 4745 1258 1.3R 41/11.1
3 70.42 3777 4732 13.65 19R 37/11.1
1 64.11 4699 4838 11.42 0.6R 46/11.6
Gallic~acid 2 67.49 4155 4753 14,07 19R 41/11.2
3 70.68 3776 4746 1460 2.2R 3.7/11.0
1 65.86 4661 5070 1259 0.8R 46/12.1
Alum 2 63.28 4090 4849 13.76 1.7R 40/114
3 71.01 37.80 4806 1451 21R 3.7/11.1
1 64.15 4773 4964 1154 0.5R 47/11.8
Brine 2 68.50 41.06 4880 14.50 19R 40/115
3 70.54 3842 4793 14.97 2.3R 3.7/11.0
1 65.77 46,12 50.16 12.34 0.8R 45/12.6
Tannic-acid 2 6791 41.63 4863 14.17 1.8R 4.1/115
3 7094 3792 4810 1451 21R 3.7/11.1
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Table 4. Dyeability of Cotton dyed with yellow dye of safflower
Cotton 4E L a b Munsell
Mord. No. undyed 9366 268 -1.69 H v/C
1 33.57 8263 062 29.95 2.2Y 8.2/4.4
Untreated 2 33.71 8034 336 2964 0.1Y 7.9/45
3 33.76 79.10 4.02 29.25 0.1Y 7.8/45
1 34.59 81.02 14 3049 1.6Y 8.0/4.5
Gallic-acid 2 32.70 7951 389 2816 0.1Y 7.9/4.3
3 35.21 7797 416 30.30 0.1Y 7./4.7
1 32.13 83.88 049 2884 2.2Y 8.3/4.3
Alum 2 32.80 79.39 515 2817 95YR 7.8/4.4
3 33.63 78.30 5.34 2864 94YR 7.7/45
1 34.23 8220 089 30.52 2.0Y 8.1/45
Brine 2 33.20 79.05 4.61 2848 0.1Y 7.8/4.4
3 34.27 78.54 447 29.52 0.1Y 7.8/4.5
1 34.14 8166 1.79 30.26 1.3Y 8.1/45
Tannic-acid 2 32.68 7896 537 27.82 9.3YR 7.8/4.4
3 34.84 7817 486 29.95 0.1Y 7.7/4.6
Table 5. Dyeability of Cotton dyed with red dye of safflower
Cotton 4E L a b Munsell
Mord. No. undyed 9366 268 -169 H v/C
1 64.28 56.21 5408 771 8.7RP 55/12.7
Untreated 2 65.08 53.29 5454 493 8.1RP 5.2/12.7
3 67.84 50.57 5516 2.58 7.6RP 5.0/12.8
1 64.30 56.61 54.32 810 8.8RP 56/12.7
Gallic—acid 2 65.40 5289 5458 531 8.2RP 5.2/12.7
3 68.62 4849 5453 -08 6.8RP 4.7/12.6
1 63.14 5653 54.03 8.63 9.0RP 5.6/12.7
Alum 2 64.84 51156 5292 241 7.5RP 5.0/12.3
3 68.70 50.11 5585 32 7.8RP 4.9/13.0
1 63.29 5715 54.66 8.69 9.0RP 5.6/12.8
Brine 2 64.60 5247 5352 434 8.0RP 51/124
3 68.00 51.49 56.02 3.79 7.9RP 5.0/13.0
1 62.77 56.82 54.01 7.36 8.6RP 56/12.6
Tannic-acid 2 65.30 5194 5402 4.18 3.0RP 51/12.6
3 68.79 50.41 56.19 344 7.8RP 4.9/13.0
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Table 6. Dyeability of Finished Cotton dyed with safflower
Cotton AE L a b Munsell

sample No. | undyed 9366 268 -1.69 H V/C

1 33.57 8263 062 2995 22Y 8.2/4.4

Un-treated 2 33.71 80.34 336 29.64 01Y 7.9/45

Y 3 | . 3376 79.10 4.02 29.25 0.1Y 7.8/45
f 1 ~37.00 71.83 516 28.09 9.8YR 7.1/4.4
L Chitosan-treated| 2 36.59 7126 6.22 2751 9.1YR 7.0/44
0 3 37.09 70.79 599 27.79 9.3YR 7.0/4.4
W 1 40.49 73.09 7.80 3345 89YR 7.2/5.3
Mercerized 2 41.79 69.66 9.82 3250 79YR 6.9/5.4
3 43.13 68.28 9.34 33.07 8.3YR 6.7/5.4
1 64.28 56.21 5408 7.71 87RP 55/12.7
Un-treated 2 | - 65.08 5329 5454 4.93 8.1RP 5.2/12.7
3 67.84 5057 5516 2.58 7.6RP 5.0/12.8
R 1 64.29 h3.61 5219 7.17 8.7RP 5.3/12.2
E | Chitosan-treated| 2 63.93 51.58 5145 5.99 8.5RP 5.1/12.0
D 3 67.43 48774 5312 1.13 7.2RP 48/12.3
1 69.75 51.05 56.76 14.85 1.0R 5.0/13.6
Mercerized 2 72.40 4469 5644 834 9.3RP 44/132
3 76.51 4357 5917 12.14 0.1R 4.3/14.0

Table 7. Dyeability of silk and cotton fabrics dyed with powdered red dye of safflower according to

dyeing concentration

Munsell
Fabric | Conc.(%) AE L a b
H V/C
5 34.52 7896 2074 2038 95R 7.8/5.5
10 41.11 7454 2453 2377 9.4R 7.4/65
Silk 15 45.90 7136 2755 2572 9.1R 7.0/72
20 48.94 68.38 29.01 26.01 89R 6.7/7.4
30 55.15 64.10 3329 2752 8.2R 6.3/8.4
5 31.70 84.22 19.63 14.36 6.7R 8.3/4.9
10 43.69 76.34  29.03 1450 3.8R 7.5/7.0
Cotton 15 45.79 75.79 3099 1588 4.0R 7.5/7.4
20 51.90 7077 3477 16.46 3.6R 7.0/8.3
30 52.29 71.06 3525 1748 4.0R 7.0/85
o ogod gged el W we g 94F F ARt AsFoR ue Sl o
ez Yetwth HWagy A9s SHGNEL Eftom, Aol wdd gt HAIiEx 7B
Qo) welold, HAGMEL g weao] AU AR WA F STH w8 I HolF
N AzEsl  wath dAdes sgAesk @ Atk Abdel Heluleld FadGAEe Ae
go dF AHEE koled ATE oA 2@ FAoIA W B PHMoR wh o wo}
Ao R eI oL wAlg s g AlEs EF A% ol HMoz A% R oz
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Table 8. Colorfastness of silk and cotton dyed with dye of safflower

Colorfastness
Fabric Dye Mordant . to laundry to perspirétion
to light fadi stain in acid sol. in alkali sol.
adng . fading | stain fading | stain
Untreated 1 (3-4) 2 4 4~5 3-4 1 2
Gallic-acid | 1-2 (3-4)| 2-3 4 4~5 3 1 2
Red Alum 1-2 (3-4) 2 4 4~5 3 1 2
Brine 1-2 (3) 2-3 4 4~5 3-4 1 2
sil Tannic-acid | 1-2 (3-4) 2 4 4-5 3-4 1 2
o Untreated | 2-3 ) | 4- 45 | 45 2 A 2
Gallic-acid 3 (4) 4~ 4-5 4~5 2 4 2
Yellow Alum 3 (4) 5 4-5 4-5 2 4-5 2
Brine 3 (4) 4- 4-5 4-5 2 4 2
Tannic-acid | 3-4 (4-5)| 4- 4-5 4-5 2 4 2
Untreated 1(2-3) 1 4 3-4 2-3 2 1
Gallic-acid 1 (3-4) 1- 3 3~4 2-3 2 1
Alum 1 (3 1- 4-5 3-4 2-3 2 1
Red Brine 1-2 (3 1- 4-5 3~4 2-3 3 1
Tannic-acid 1@ 1~ 4 3~4 2-3 2-3 1-2
Chitosan 1-2 (3) 3 3 4 2-3 2 1
Mercer. 2-3 4-5| 2-3 4-5 4 2-3 4 2
Cotton
Untreated 2 (2) 2 5 2-3 3 3 3
Gallic-acid | 2-3 (2-3)| 2-3 5 2~3 3 3 3
Alum 2-3 (2-3) 2 5 2-3 3 3 3
Yellow Brine 3 (@3 2 5 2-3 3 3 3
Tannic-acid 3@ 2 5 2-3 3 3 3
Chitosan 3 (4) 2 4-5 3 2-3 3 2-3
Mercer. 3 (4) 2-3 5 3 2-3 3 3
()t color fastness of back face of samples
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