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Dyeing on cellulose fibers by the solution extracted from natural fresh leaves
of indigo plant.
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Abstract—The dyeing on cellulose fibers such as cotton and viscose viscose rayon was carried out by the
use of solution extracted from natural fresh leaves of indigo plant under several dyeing conditions. The dyeing
affinity of viscose rayon was higher than that of cotton. The total K/S value of dyed fabrics was considerably
increased with repeated dyeings, while a dyeing time has a little influence on it. Both fibers were hardly dyed
by indigo at 60°C and cotton was dyed better at 40°C than at 207, but in viscose rayon, a little difference
of total K/S was shown between 20°C and 40°C. The color change of dyed fabric according to dyeing
conditions was evaluated by the CIELAB color system. viscose rayon had a lower b* so that it looked bluer
than cotton and when the celluose fibers were dyed by indigo plant at the lower temperature, the bluer it
looked. By repeated dyeings the b* value of dyed fabrics was much increased but the a* value was little
influenced and in case of viscose rayon the change was considerable.

Keywords : cellulose fiber, leaves of indigo, total K/S, color.
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Table 1. Specification of materials

materiall

Cotton | viscose rayon

specification
fiber content (%) 100 100
weave plain plain

fabric densit
aone ety 141 x 135 | 175 x 109

(warpxweft/5cm)

yarn count : warp 30’s 120D
weft 30’s 120D
weight (g/m’) 105 80
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K/S = (1-R)2 / 2R

K : absorption coefficient

S : scattering coefficient

R : reflectance
L' = 116 (Y/YO)1/3 - 16
Where, Y : luminous reflectance among tristimulus
values of color (% reflectance)

YO : the value of Y for the reflectance

white (% reflectance)

C = @2 + O2112
h=tan-1@® /a)
AE = [LH2 +@)2 + ®)2)1/2
a = 500 [(X /XO)1/3 - (Y/YO)L/3 ]
b = 200 [(Y [YO)I/3 - (Z/Z0)1/3 ]
Where, a : its position between red and green axis
of CIELAB color space
(a, the smallest a yields green)

b : its position between yellow and

blueaxis of CIELAB color space

(b, the smallest b yields blue)
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Fig. 1. Effect of dyeing time on total K/S value
of cellulose fabrics dyed with fresh leaf of indigo
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Fig. 2. Effect of repeating time on total K/S value
of cellulose fabrics dyed with fresh leaf of indigo.
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Table 2. Color change of viscose rayon fabrics
dyed with fresh leaf of indigo

Dyeing . N N
Tf"c’l)’ dme | L | C h | 4E
(min)
Untreated 0 9248 | 2.04 | 9542 -
10 82.88 | 12.38 1199.62} 16.19
20 20 81.39 | 12.95 | 195.46| 17.43
30 81.84 | 12.56 | 193.73| 16.81
40 81.67 | 12.36 | 192.62| 16.73
10 83.72 | 10.31 | 174.52| 13.39
40 20 82.18 | 10.93 |161.23| 14.54
30 80.73 | 10.87 | 156.80| 15.00
40 83.00 | 10.88 |153.97 | 13.75
10 87.53 | 9.89 |143.25| 9.976
0 20 86.92 | 10.31 | 141.80| 10.59
30 87.93 i 9.86 | 137.25| 9.603
40 87.58 | 8.77 |136.74| 8.849
b*
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Fig. 3. Color plot of viscose rayon fabrics dyed
with fresh leaf of indigo.
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Table 3. Color change of cotton fabrics dyed with
fresh leaf of indigo

Temp. | Dyeing . .
time L C h AE*
(T (min)
Untreated 0 9451 ) 1.70 | 99.30

10 86.61 | 749 | 171.18 | 10.67
20 20 84.83 | 7.85 | 15648 | 11.99
30 8531 | 7.54 | 160.63 | 11.46
40 84.97 | 7.35 | 153.75 | 11.55
10 84.50 | 8.45 | 14323 | 12.40
0 20 83.06 | 1048 | 133.40 | 14.63
30 8222 | 905 | 13909 ) 1458
40 81.94 | 9.18 | 136.20 | 14.83
10 89.52 | 6.73 | 14394 | 7.54
20 88.68 | 797 | 126.51 | 8.74
60 30 9047 | 8.84 | 118.21 | 8.30
40 89.31 | 729 | 11693 | 7.70
b*
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Fig. 4. Color plot of cotton fabrics dyed with
fresh leaf of indigo.
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Table 4. Effect of repeating time on color change
of viscose rayon fabrics dyed with fresh leaf
of indigo

Temp. |Repeating . . .
) times
undyed 0 9248 | 2.04 | 95.42 -

1 82.88 | 12.38 |199.62 | 16.19
20 2 78.71 | 10.10 | 194.10( 17.35
3 75.64 | 9.85 |176.67| 19.45
4 7498 | 8.69 |166.59| 19.34
1 83.72 | 1031 | 174.52| 13.39
40 2 82.17 | 8.82 |156.79| 13.90
3 74.67 | 11.10 1139.62 | 20.36
4 71.18 | 10.77 |138.54 | 23.29
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Fig. 5. Effect of repeating time on color plot of
viscose rayon fabrics dyed with fresh leaf of indigo.
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Table 5. Effect of repeating time on color change
of cotton fabrics dyed with fresh leaf of indigo

Temp. | Repeatin; . .
P i ) c h | AE*
() time
undyed 0 9451 | 1.70 | 99.30 -
1 86.61 | 749 |171.18| 10.67
0 2 83.89 | 6.35 |161.00| 11.85
3 79.71 | 6.64 |163.00| 15.76
4 7826 | 6.99 |[150.26} 17.09
1 84.50 | 845 |143.23| 1240
0 2 7999 | 523 |171.55]| 15.11
3 70.86 | 9.27 |142.02 | 24.73
4 6744 | 8.64 |144.60| 27.84
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Fig. 6. Effect of repeating time on color plot of
cotton fabrics dyed with fresh leaf of indigo.
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