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Abstract

This study investigated the dyeing properties with the aid of variances
such as the types of fabric, pH level, concentration of dyeing liquid,
dyeing temperature dyeing time, and the frequency of dyeing in order to
provide fundamental data for the optimal conditions at the time of dyeing
woven textiles using Sasa quelpaertensis Nakai. The results of study

were as follows:

Wool fabrics are more excellent than cotton fabrics in all aspects of
the dyeing process. Meanwhile, the cotton fabrics dyed with the extracts
of Sasa quelpaertensis Nakai leaves were changed into a greenish yellow
color and Wool fabrics were changed into reddish yellow.

Cotton fabrics and wool fabrics had the best dye ability at the pH 11
and pH 3 leaves, respectively. Meanwhile, it seems that Sasa
quelpaertensis Nakal has the characteristics of acid dye and affinity for
cotton.

The higher the concentration of dyeing liquids, the higher the dyeing
properties of both cotton fabrics and wool fabrics. However, the amount
of 100g/¢ was the most appropriate.

Cotton fabrics had the best dyeing properties when it was 80T and the
higher the temperature of wool fabrics, the higher its dyeing properties.
Nevertheless, the fulling and luster of wool became lower when it was
100C in temperature. The temperature of 80C was the most appropriate.

The more the cotton and wool took on dyeing, the higher the dyeing
properties of cotton fabrics and wool fabrics. However, 60 minutes of
dyeing was appropriate.

The more frequent the dyeing, the higher the amount of dye uptake;
therefore, the dyeing properties exhibited excellent improvement with
repetitive dyeing.

Cotton fabrics had the second class and wool fabrics had the second
and third class in terms of light fastness and it was shown to have low

color fastness on light. Rubbing fastness was excellent with the fifth



class both in dry and wet methods. Washing fastness was outstanding
with the 4th to the 4.5th class degree of color change and fading as well
as that of contamination. Perspiration fastness was also excellent with the
4th to the 4.5th class degree of color change and fading and of

contamination.

From the aforementioned results, it has been demonstrated that it is
possible to utilize fabric dyeing using the Sasa quelpaertensis Nakai
method, thanks to it's rubbing, washing, and perspiration fastness, except

for light fastness, even if it was not treated with mordant dyes.
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Table 1. Characteristics of specimen fabrics

Material Cotton Wool
Weave Plain Plain
Fiber content(%) Cotton 100% Wool 100%
Fabric count
] 156138 166134
(endsX*picks/5cm)
Weight (g/m?) 98.5 103.2
Thickness (mm) 0.26 0.25
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Sodium carbonate (NasCO3)
Acetic acid (CH3COOH)
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pH value of dyeing solution

Fig. 2 Effect of pH on K/S values of cotton and wool fabrics dyed

with Sasa quelpaertensis extracts.

liquor ratio 1:50
dyeing conc. 100g/t
dyeing temp. 80T
dyeing time. 60min
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Table 2. Effect of ph on L",a”,b" and Munsell values of cotton and wool

fabrics dyed with Sasa quelpaertensis

pH value of dyeing solution

Fabric Color value Control

3 5 7 9 11
L’ 93.71 83.81 80.50 79.34 81.58 83.46
a -0.51 -0.14 -0.35 0.01 -2.71 -7.30
b’ 1.51 12.59 16.28 17.54 21.83 34.49
AE 0 14.86 19.52 21.53 23.77 35.20
Cotton
H 4.5Y 0.1y 2.1y 0.2Y 0.8Y 5.5Y
Vv 8.8 8.2 8.1 7.7 8.1 8.1
C 1.5 1.9 3.0 2.5 2.3 4.2
K/S 0.03 0.56 0.95 1.02 1.26 141
L’ 87.76  65.16 67.14 7243 68.19 72.76
a -2.51 3.20 —1.27 075 1.76 -0.54
b 10.10  23.70 22.79 21.77 22.49 30.36
AE 0 26.98 24.50 19.54 23.55 25.28
Wool
H 6.3Y 9.2YR 0.1Y 0.1Y 9.4Y 1.5Y
Vv 8.4 6.3 6.5 7.0 6.7 7.1
C 3.9 3.5 3.2 2.9 3.1 4.1
K/S 0.35 3.94 344 238 3.02 294
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058914 3202 ZF7Ista, b = 2012004 23700
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Dye Concentration(g/£)

Fig. 3 Effect of dyeing concentration on K/S values of cotton and

wool fabrics dyed with Sasa quelpaertensis extracts.

liquor ratio 1:50
dyeing temp. 80T
dyeing time. 60min
dyeing pH (cotton 11.0, wool 3.0)
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Table. 3 Effect of dyeing concentration on L™, a*, b’

and Munsell values

of cotton and wool fabrics dyed with Sasa quelpaertensis

Dye concentration (g/f)

Fabri Color Contr

aNC e ol 20 40 60 80 100
L’ 93.71 87.13 85.62 84.52 82.15 83.46
a’ -0.51 -2.56 -4.42 -5.61 -5.37 -7.30
b’ 1.51 14.80 21.05 26.06 28.22 34.49
AE 0 14.97 21.51 26.70 29.50 35.20

Cotton
H 4.5Y 3.3Y 4.9Y 5.1Y 4.8Y 5.5Y
A% 8.8 8.5 8.4 8.3 8.0 8.1
C 1.3 2.2 2.9 312 3.6 4.2
K/S 0.03 0.45 0.69 0.87 1.20 1.41
L’ 87.76 74.40 7.46 69.36 68.08 65.16
a’ -2.51 0.58 1.36 2.30 2.62 3.20
b’ 10.10 20.12 21.08 23.77 23.85 23.70
AE 0 16.98 20.84 23.42 24.55 26.98

WOOI 9.2Y
H 6.3Y 0.1Y 0.1Y 9.6YR 9.5YR R
A% 8.4 7.3 6.8 6.8 6.7 6.3
C 3.9 2.8 3.0 3.4 3.1 3.5
K/S 0.35 1.85 2.5 3.1 3.31 3.94
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0
0 20 40 60 80 100

Dyeing Temperature(C)

Fig. 4 Effect of dyeing temperature on K/S values cotton and wool fabrics

dyed with Sasa quelpaertensis extracts.

liquor ratio 1:50
dyeing conc. 100g/L
dyeing time. 60min
dyeing pH (cotton 11.0, wool 3.0)
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Table 4. Effect of dyeing temperature on L ,a’,b° and Munsell

cotton and wool fabrics dyed with Sasa quelpaertensis

values of

Dyeing temperature(C)

. Color
Fabric Control
value 20 40 60 80 100
L’ 93.71 85.23 85.60 84.97 83.46 85.77
a’ -0.51 -8.34 -8.83 -8.38 -7.30 -7.33
b’ 1.51 26.26 29.70  30.62 34.49 31.97
AE 0 27.31 30.49 31.39 35.20 32.21
Cotton
H 4.5Y 6.9Y 6.8Y 6.4Y 5.5Y 6.3Y
\% 8.8 8.2 8.4 8.2 8.1 8.4
C 185 34 3.6 3.9 4.2 3.9
K/S 0.03 0.89 1.03 1.07 1.41 1.02
L’ 87.76  79.68 73.74 71.36 65.16 63.12
a’ -2.51 0.15 1.72 1.09 3.20 4.25
b” 10.10 21.92 24.48 23.66 23.70 24.88
AE 0 14.56 20.52 21.85 26.98 29.52
Wool
H 6.3Y 0.1Y 9.8YR 0.1Y 9.2YR 8.7YR
\% 8.4 7.8 7.2 6.9 6.3 6.1
C 3.9 3.2 3.6 3.3 3.5 3.7
K/S 0.35 1.55 2.52 2.81 3.94 4.64
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Fig. 5 Effect of dyeing time on K/S values of cotton and wool fabrics dyed

with Sasa quelpaertensis extracts.

liquor ratio 1:50
dyeing conc. 100g/ ¢
dyeing temp. 30T
dyeing pH (cotton 11.0, wool 3.0)
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Table 5. Effect of dyeing time on L ,a",b" and Munsell values of cotton and

wool fabrics dyed with Sasa quelpaertensis

Dyeing time(min)

. Color
Fabric Control
value 10 20 30 40 50 60
L’ 93.71 86.26 85.19 85.25 85.28 85.73 83.46
a’ -0.51 -8.85 -6.97 -6.78 -6.94 -7.82 -7.31
b’ 1.51 32.37 27.38 28.01 28.25 30.85 34.49
AE 0 32.83 27.99 2852 28.76 31.28 35.20
Cotton
H 4.5Y 6.4Y 6.1Y 5.3Y 5.6Y 6.0Y 5.5Y
A% 8.8 8.4 8.4 8.2 8.3 8.3 8.1
C x5 4.0 3.4 3.6 3.6 3.9 4.2
K/S 0.03 1.04 0.95 0.92 0.91 1.00 1.41
L’ 87.75 70.66 70.74 68.68 67.54 67.04 65.16
a’ -2.13  3.90 3.88 3.69 3.41 3.83 3.20
b” 9.96 23.31 23.38 24.47 22.20 23.41 23.70
AE 0 2251 2249 24.66 24.27 25.40 26.98
Wool
H 6.3Y 9.0YR 9.3YR 9.6YR 9.4YR 9.3YR 9.2YR
A% 8.4 6.8 6.9 6.7 6.6 6.5 6.3
C 3.9 3.6 3.4 3.6 3.3 3.4 3.5
K/S 0.35 2.76 2.77 3.16 3.24 3.45 3.94
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Fig. 6 Effect of Dipping count repeated dyeing on K/S values of cotton and

wool fabrics dyed with Sasa quelpaertensis extracts.

liquor ratio 1:50
dyeing conc. 100g/ ¢
dyeing temp. 80T
dyeing time. 60min
dyeing pH (cotton 11.0, wool 3.0)
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Table 6. Effect of dipping count on L",a",b" and Munsell values of cotton

and wool fabrics dyed with Sasa quelpaertensis

Dipping count

Fabric Color value

1 2 3
L 83.46 77.40 77.36
a’ -7.30 -1.78 -0.70
b 34.49 26.99 25.56
AE 35.20 29.93 28.76
Cotton
H 5.5Y 4.2Y 3.4Y
\ 8.1 7.6 7.6
C 4.2 3.9 3.7
K/S T 215 2.26
L’ 65.16 62.84 55.52
a’ 3.20 6.20 7.71
b’ 23.70 23.18 23.06
AE 26.98 29.38 36.16
Wool
H 9.2YR 8.8YR 8.1YR
A 6.3 6.2 5.5
C 3.5 3.8 3.8
K/S 3.94 3.96 4.42
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Table 7. Light fastness of fabrics dyed with Sasa quelpaertensis extracts

Light fastness

Wool

Cotton

Fabric

Dipping

count

Color

change
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Table 8. Rubbing fastness of fabrics dyed with Sasa quelpaertensis

extracts
Rubbing fastness
Fabric Cotton Wool
Dipping count 1 2 3 1 2 3
Color
5 5 5 5 5 5
change
Dry
Stain 5 5 5 5 5 5
Color
5 5 5 5 5 5
change
Wet
Stain 5 5 5 5 5 5
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Table 9. Washing fastness of fabrics dyed with Sasa quelpaertensis

extracts
Washing fastness

Fabric Cotton Wool

Diopi
ibping 1 2 3 1 2 3
count
Color
4 4-5 4-5 4 4 4-5

change

Stain 4 4-5 4-5 4-5 4-5 4-5
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Table 10. Perspiration fastnessn of fabrics dyed with Sasa quelpaertensis

extracts
Perspiration fastness
Fabric Cotton Wool
Dipping count 1 2 3 1 2 3
Col
olor 4 4 4-5  4-5  4-5  4-5
. change
Acidic ———
Stain 4 4 4 4 4-5 4-5
Color
H 4 4-5 4-5 4 4-5 4-5
Alkaline ——28°
Stain 4-5 4-5 4-5 4 4 4
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