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Effect of Color Developing by Water Treatment on Cotton Fabrics
Dyed with Persimmon Extract

Ok soo, Kim and Jeong dae, Jang’r

Dept. of Clothing and Textiles, Pusan National University; Busan, Korea

Abstract : In order to clarify an availability of water treatment for persimmon extract dyeing, effect of color developing
by water treatment process on cotton fabrics dyed with persimmon extract was investigated. Dyed fabrics were dipped
still water and circulation water in various temperature. Concerning water color developing, still water color developing
and circulation water color developing have been examined, and the temperature of water has been apprehended to pre-
pare an effective basis of water color development. The surface color based on circulation water color development dis-
plays low values of a and b, and the range of the ¢ value(Munsell chroma) is narrow and has the value of 2 to 3, thus
displays the coloration of a dark tone. The effect of temperature in water color development was insignificant, due to the
small difference in temperature from 20°C to 40°C. At 80°C, remarkable color development manifested, which is evidence
of the high influence of temperature. The effects of circulation were clear at low temperatures, and the effects of tem-
perature highly manifested at high temperatures. Circulation water color development display great color development
at all temperatures to allow industrial color development with the absence of sunlight, thereby having an effect of energy
reduction and developing color in dark tones, however this also is a strength of persimmon extract concerning color diver-
sification, and is judged to have great value of industrial and practical application.
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Table 1. Characteristics of fabric

Fabric count

Fabric(%) Weave Weight(g/m”) Thickness(mm)

(yarns/inch)
Cotton 100 Plain 70x66 162 0.40
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Fig. 1. Scheme of the water developing system used in this study for
cotton fabrics dyed with persimmon extract.
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Table 2. L', a’, b’, H, V/C, AEab, and K/S of cotton fabrics with persimmon extract according to dyeing counts and irradiation time(hrs) by Xenon
irradiation developing method (at 20°C)

Dyeing counts Irradiation time(hrs) L'a' b H V/C AE'ab K/S
0 74.71 2.68 10.78 0.3Y 7.36/1.65 - 0.71
10 64.48 11.74 13.88 29YR 6.35/3.39 14.01 1.30
20 57.53 14.56 16.43 2.6YR 5.66/4.10 21.64 225
30 54.25 16.44 17.96 2.3YR 5.34/4.53 25.68 2.96
: 40 51.42 14.83 17.20 2.9YR 5.05/4.17 27.04 3.59
50 51.11 1525 17.59 2.8YR 5.02/4.27 27.59 3.75
60 51.17 14.59 17.43 3.1YR 5.03/4.15 27.21 3.85
70 50.62 15.50 18.37 3.0YR 4.98/4.38 28.32 4.13
0 71.73 4.02 13.54 9.7YR 7.06/2.16 - 1.06
10 58.83 14.71 16.16 2.3YR 5.79/4.10 16.96 2.07
20 51.83 16.95 16.94 1.5YR 5.10/4.51 23.97 3.23
) 30 48.76 19.27 18.78 1.3YR 4.81/5.02 28.06 425
40 45.61 17.37 17.72 1.9YR 4.50/4.53 29.63 5.21
50 4498 18.19 18.48 1.8YR 4.44/4.74 30.67 5.66
60 4420 18.21 18.54 1.9YR 4.36/4.72 3137 6.12
70 45.62 18.56 19.19 1.9YR 4.50/4.87 30.41 5.71
0 65.46 5.99 15.24 8.5YR 6.44/2.61 - 1.81
10 46.24 18.28 17.95 1.5YR 4.56/4.73 22.97 5.02
20 40.44 17.41 1647 1.5YR 3.99/4.31 27.53 6.98
30 38.95 17.68 16.52 1.4YR 3.85/4.36 29.00 7.83
3 40 37.21 15.84 15.14 1.8YR 3.68/3.90 29.02 8.48
50 37.07 16.25 15.33 1.7YR 3.67/3.99 30.19 8.73
60 36.60 16.21 15.22 1.7YR 3.62/3.95 30.62 9.11
70 37.19 16.66 15.69 1.6YR 3.68/4.09 30.22 8.87
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Table 3. 1", a", b’, H, V/C, AE ab, and K/S of cotton fabrics with persimmon extract according to dyeing counts and time(hrs) in still water by still

water developing method(at 20°C)

Dyeing counts Time(hrs) in still water L'a b H V/C AE ab K/S
0 74.71 2.68 10.78 0.3Y 7.36/1.65 - 0.71
12 70.37 4.08 11.03 8.4YR 6.92/1.87 4.57 1.04
24 64.77 5.33 11.99 7.3YR 6.35/2.16 10.36 1.64
1 36 59.81 6.16 13.54 7TA4AYR 5.86/2.46 15.55 233
48 56.14 5.98 14.16 79YR 5.50/2.51 19.16 3.02
60 52.26 6.08 14.14 8.0YR 5.11/2.53 2295 3.84
72 52.70 5.83 13.81 8.1YR 5.15/2.45 2244 3.63
0 71.73 4.02 13.54 9.7YR 7.06/2.16 - 1.06
12 65.58 6.38 14.11 7.6YR 6.45/2.54 6.61 1.70
24 60.63 7.32 14.00 6.4YR 5.94/2.68 11.59 2.39
2 36 52.91 8.47 15.19 6.0YR 5.18/2.99 19.41 3.95
48 50.17 7.78 14.25 6.2YR 4.91/2.76 21.90 442
60 47.30 7.76 13.92 6.2YR 4.63/2.67 24.72 5.24
72 47.19 6.86 13.58 7.1YR 4.62/2.50 24.70 5.17
0 65.46 5.99 15.24 8.5YR 6.44/2.61 - 1.81
12 59.95 8.84 16.23 6.4YR 5.85/3.15 6.28 271
24 56.11 8.86 15.08 5.6YR 5.50/3.03 9.78 3.24
3 36 4826 9.18 14.68 52YR 4.74/2.97 17.50 5.09
48 4472 8.62 13.93 5.5YR 4.38/2.74 20.95 6.01
60 41.78 8.16 13.04 5.5YR 4.10/2.52 23.88 6.86
72 41.51 7.94 1231 53YR 4.07/2.41 24.21 6.71
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Fig. 2. Color plot of cotton fabrics dyed with persimmon extract
according to developing method(at 20°C, fabric: dyeing count 3).
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Table 4. L*, a*, b*, H,V/C, AE*ab, and K/S of cotton fabrics with persimmon extract according to dyeing counts and time(hrs) in circulating water by

circulating water developing method(20°C)

Dyeing counts Time(hrs) in circulating water L'a b H V/C AEab K/S
0 74.71 2.68 10.78 0.3Y 7.36/1.65 - 0.71
12 62.16 5.40 14.77 8.4YR 6.10/2.51 13.45 222
24 55.07 5.30 15.61 9.1YR 5.39/2.60 20.39 3.53
1 36 52.75 5.83 16.42 9.1YR 5.17/2.75 22.89 4.07
48 51.42 5.83 16.39 9.2YR 5.04/2.75 24.16 4.39
60 51.54 599 17.25 9.4YR 5.05/2.87 24.28 4.55
72 49.19 6.19 16.93 9.3YR 4.82/2.82 26.48 5.16
0 71.73 4.02 13.54 9.7YR 7.06/2.16 - 1.06
12 55.21 7.66 15.00 6.6YR 5.41/2.85 16.98 348
24 46.20 6.64 15.17 8.1YR 4.53/2.63 25.72 6.03
2 36 42.69 6.93 15.65 8.3YR 4.19/2.66 29.26 7.43
48 41.54 6.76 15.54 8.5YR 4.08/2.61 30.38 8.04
60 40.81 6.92 15.61 8.4YR 4.01/2.62 31.12 8.39
72 40.99 6.81 15.58 8.5YR 4.03/2.60 30.93 8.29
0 65.46 599 15.24 8.5YR 6.44/2.61 - 1.81
12 48.89 9.09 15.43 5.6YR 4.79/3.06 16.86 5.16
24 3994 7.32 13.71 7.0YR 3.92/2.47 25.60 8.20
3 36 36.82 7.38 13.62 7.2YR 3.62/2.48 28.72 9.85
48 36.60 6.96 13.49 7.6YR 3.60/2.42 28.93 9.78
60 36.43 6.86 13.18 7.6YR 3.59/2.37 29.12 9.71
72 34.88 6.74 13.22 79YR 3.44/2.37 30.66 10.93
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Fig. 3. K/S of cotton fabrics with persimmon extract according to
time(hrs) in still water temperature(°C) by still water developing method
(fabric: dyeing count 3).
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