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Natural Dyeing of Silk Fabricswith Rumex crispusL. Root

Mi Ran Han and Jeong Sook Lee
Dept. of Clothing & Textiles, and Engineering Research Institute, Gyeongsang National University, Jinju, Korea

Abstract : The natural dyeing of silk fabrics with Rumex crispus L. root extract was investigated. The dyeability of Rumex
crispus L. root extract was evaluated with condition of concentration, temperature, time, repeat-numbers, pH, mordants
variables, methods of mordanting, color fastness and antibacterial activity, etc. The wavelength of maximum absorption
of the Rumex crispus L. distilled water extract appears at 274 nm and 336 nm, methanol extract was 274 nm and 356 nm.
Optical dyeing temperature of silk fabrics was 70°C. The K/S values of the dyed fabrics were increased with increasing
dyeing time. Surface colors of dyed fabrics were various by the used mordants; RP-YR-Y range. The color fastness was
improved by adding mordants were added except Sn. Dyed silk fabrics with mordants showed antibacterial activity.
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Table 1. Characterigtics of fabrics

i Density/(threads/5cm i
Fiber(%6) Thickness Weave tyl( ) Welg?t

(mm) warp weft (m?)
Silk 100 0.13 twill 252 176 62.9
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Fig. 1. Structure of Rumex crispus L.
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Fig. 2. UV-Vis spectra of Rumex crispus L. root colors extracted by
distilled water.
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Fig. 3. UV-Vis spectra of Rumex crispus L. root colors extracted by
methanol solvents.
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Fig. 4. Effect of concentration on the dyeing of silk fabrics with Rumex
crispus L. root extract.
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Fig. 5. Effect of temperature on the dyeing of slk fabrics with Rumex
crispus L. root extract.
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Fig. 6. Effect of time on the dyeing of silk fabrics with Rumex crispus
L. root extract.
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Fig. 7. Effect of repeat-numbers on the dyeing of silk fabrics with Rumex
crispus L. root extract.
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Fig. 8. Effect of mordants and mordanting methods on the dyeing of silk
fabrics dyed with Rumex crispus L. root extract.
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Table 2. The changes of H V/C and L*, &, b* of silk fabrics dyed with Rumex crispus L. root extract by various pH

pH Mordants L* ar b* H VIC
None 76.42 195 28.12 25Y 7.65/4.1
Al 76.84 1.69 28.56 25Y 7.65/4.3
3 Cu 76.58 151 2835 41Y 7.64/4.1
Fe 58.37 -0.23 361 10RP 5.12/2
Sn 7897 250 31.73 25Y 8.05/4.5
None 68.25 8.63 2395 9.5YR 6.81/4
Al 68.87 9.16 24.55 9.9YR 6.79/4.2
7 Cu 65.82 851 19.92 75YR 6.06/3.9
Fe 56.33 0.78 5.16 37R 4.23/-1.9
Sn 69.38 1053 2494 75YR 6.88/4.7
None 66.70 10.70 20.89 6.6YR 6.65/4.1
Al 66.59 11.94 1958 6.2YR 6.48/3.9
n Cu 63.44 10.04 15.42 25YR 5.6/4.1
Fe 60.98 232 11.34 10YR 5.17/0.9
Sn 66.37 1336 19.60 58YR 6.3/4.2
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Table 3. The changes of H V/C and L*, &, b* of silk fabrics dyed with Rumex crispus L. root extract by mordanting
Pre-mordanting Post-mordanting
Mordants L* ar b* AE* 4 H Vv/C L* ar b* AE* 4, H Vv/C
None 68.16 420 2354 0.0 9YR 6.79/4 68.16 420 2354 0.0 9YR 6.79/4
Al 67.83 433 22.95 0.68 91YR 6.64/39  66.56 3.78 21.74 244 6.7YR 6.68/4
Cu 66.87 499 2193 221 82YR 6.27/41 6491 476 20.15 473 6YR 6.41/4
Fe 50.36 167 0.36 20.33 5RP  4.28-0.3 4826 107 -2.08 3259 91RP  3.88-12
Sn 70.07 531 28.17 514 25Y 6.92/43 68.78 6.78 24.38 279 9.6YR 6.85/4

Table4. ChangesinL*, &, b*, C* and AE*4, vaue of silk fabrics dyed
with Rumex crispus L. root after 20hr irradiation

Mordants ~ AL* Aa* Ab* AC* AE* 4 Fade
None  -294 240 179 2.32 419 2-3
Al -0.48 2.99 188 254 356 2-3
Cu -0.62 123 117 148 234 34
Fe -0.19 0.39 2.16 -1.24 220 34
Sn 4.87 322 -168  -0.71 6.07 2
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Table 5. Changesin L*, &, b*, C* and AE* 4, value of slk fabrics dyed
with Rumex crispus L. root after laundering

Mordants  AL* Aa* Ab* AC* AE* 5 Fade
None 0.45 0.45 -3.91 -3.72 3.96 2-3
Al 0.78 0.01 -3.73 -3.63 381 2-3
Cu 054 0.57 -2.17 -1.89 231 34
Fe -0.79 031 -1.49 -0.09 171 34
Sn 0.40 031 -3.98 -3.82 401 2-3

Table 6. ChangesinL*, a, b*, C* and AE* 4, vaue of silk fabrics dyed
with Rumex crispus L. root after dry cleaning

Mordants AL* Aa* Ab* AC* AE*ab  Fade
None  0.10 004 -066 -0.66 0.67 45
Al 031 034  -048  -047 0.66 45
Cu -0.42 0.13 -029 -028 052 45
Fe 015 004 0.08 008 017 5
Sn 057 050 0.12 015 077 45
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Table 7. Changes in L*, &, b*, C* and AE &b vaue of sk fabrics dyed with Rumex crispus L. root after rubbing

Wet-rubbing Dry-rubbing
Mor-dants ~ AL* Aa* Ab* AC* AE* 4 Fade AL* Aa* Ab* AC* AE* 4 Fade
None -0.24 0.08 -4.24 -4.22 4.25 2-3 0.06 0.68 -1.25 -1.25 143 4
Al 0.61 0.68 -3.90 -3.89 401 2-3 148 0.19 -1.37 -1.36 2.02 34
Cu 0.35 0.45 -2.06 -2.02 213 34 051 -0.26 -1.10 -111 124
Fe 181 0.02 -1.62 -1.62 243 34 113 -0.21 -0.38 -0.37 121
Sn 0.09 0.26 -3.20 -3.19 321 3 0.32 -0.04 -131 -1.31 135
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