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Dyeing of Soybean Fabrics using Charcoals

Sol Lee and Shin-Hee Lee'
Dept. of Clothing and Textiles, Kyungpook National University; Deagu Korea

Abstract : Charcoal dyed fabrics have been widely used in home textiles and functional clothing due to their anti-statics,
antibacterial, deodorization, far infrared emitting and anion releasing. Soybean fiber were regenerated from soybean. Soy-
bean fiber have biodegradable, microbiocidal, non-allergic, and anti-ageing properties. The purpose of this study is to
investigate the dyeing characteristics of soybean fabric using charcoal as colorants. Soybean fabrics were dyed with char-
coal solution according to concentration of charcoal, dyeing temperature, and dyeing time. To improve washing fastness
and investigate mordanting condition, soybean fabric and dyed soybean fabric with charcoal were mordanted by mor-
danting agents such as CH3;COOH (acetic acid), NaCl(sodium chloride) and AIK(SO),-12H,O(Aluminium Potassium Sul-
fate). Dyeability and color characteristics of charcoal dyed soybean fabric were obtained by computer color matching and
SEM morphology analysis. Particle size of charcoal and color fastness were also investigated. The results obtained were
as follows; Mean average diameter of charcoal was 1.39um. The dyeability of soybean fabric using charcoal as colorants
was increased gradually with increasing concentration of charcoal dyeing solution and saturated at about 8%(o.w.b.). The
optimum dyeing temperature and dyeing time were 90~105°C and 60~90 minutes respectively. The overall wash fast-
ness at dyeing concentration 2~4%(o.w.b.) and 6~10%(o.w.b.) were 4 degree and 3-4 degree respectively. The fastness
to washing according to mordanting method indicated good grade result as more than 4 degree in all conditions. On the
other hand, the staining of adjacent fabrics, i.e. PET, Acryl, Wool, Acetate, Nylon and Cotton was found to be of grade 4

or 4-5 in all conditions.
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Table 1. Characteristics of soybean fabric(Noh & Lee, 2014)

Material Soybean fabric(100%)
Yarn count 36.7'sx35.4's
Weave plain
Density(threads/5cm) 170x270
Weight (g/m?) 140+5
60°C x 30 min
+2°C/min -2°C/min

Mordanting condition 50°C

\\ 4

Fig. 1. Dyeing method on soybean fabric.
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Fig. 2. Particle size of charcoal.
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Table 2. Color change of the dyed fabrics with concentration of charcoal

Color Concentration of charcoal(%o)
factors  Control 2 4 6 8 10
L 79.82 50.94 4383  39.19 3571 36.24
a -1.41 0.56 1.51 1.88 1.75 2.06
b 1621 626 673 650 571 676
16.27 6.29 6.90 6.76 5.98 7.07
h 94.98 8490 7740 7390 7298  73.09

(Dyeing temperature: 90°C, Dyeing time: 60min)

Fiber Concentration(o.w.f)
Non
2
4
Soybean

fabric
6
8
10

Fig. 3. Photographs of dyed fabric with Charcoal according to
concentration.
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Fig. 4. SEM Photographs of dyed fabric with charcoal according to
concentration(reft: x1000, right: x2000).
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Fig. 5. Effect of dyeing concentration on the K/S value of soybean
fabric dyed with charcoal(liquid ratio 50:1, dyeing temperature 90°C,
dyeing time 60min).
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Table 4. Color change of the dyed fabrics with dyeing time
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Table 3. Color change of the dyed fabrics with dyeing temperature

Color Dyeing temperature(°C)

factors  Control 60 75 90 105 120
L 79.82 49.11 39.76  36.83  38.69 29.94
a -1.41 0.98 1.38 2.11 1.95 1.27
b’ 16.21 5.95 4.88 6.64 7.38 5.66
C 16.27 6.03 5.07 6.96 7.64 5.80
h 94.98 80.65 7426 7237 7521 77.39

Concentration of charcoal: 8%, Dyeing time: 60min

—&— Temp 060
—&— Temp 075
—A— Temp 090
—>— Temp 105
—O— Temp 120

KIS

0 T T T T T T T
350 400 450 500 550 600 650 700

750

Wave length(nm)

Fig. 6. Effect of dyeing temperature on the K/S value of soybean fabric
dyed with charcoal(liquid ratio 50:1, dyeing concentration 8%, dyeing
time 60min).
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Color Dyeing time(min)

factors Control 30 45 60 75 90 105 120
L 79.82 49.12 4191 36.95 3843 37.12 40.48 42.95
a -1.41 0.94 1.54 1.73 1.63 1.90 1.90 1.84
b 16.21 6.57 5.83 5.96 5.61 6.32 6.96 7.53
C 16.27 6.64 6.03 6.20 5.84 6.60 7.22 7.75
h 94.98 81.86 75.21 73.79 73.83 73.22 74.75 76.28

Concentration of charcoal: 8%, Dyeing temperature: 90°C
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Fig. 7. Effect of dyeing time on the K/S value of soybean fabric dyed
with charcoal(liquid ratio 50:1, dyeing concentration 8%, dyeing
temperature 90°C).
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Fig. 8. Effect of mordanting condition on the K/S value of soybean

fabric dyed with charcoal(liquid ratio 50:1, dyeing concentration 8%,
dyeing temperature 90°C, dyeing time 60min).
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Table 5. Color characteristics of dyed fabric with charcoal mordanting
condition

Color Mordant condition
Mordant

factors None Pre After
L 33.92 3938 38.97
a 1.48 1.30 143
CH,COOH b 445 7.12 6.11
C 469 7.24 6.28
h 71.66 79.61 76.84
L 33.92 40.17 3871
a 148 1.53 142
NaCl b 445 6.33 546
C 469 6.51 5.64
h 71.66 76.43 7541
L 33.92 49.52 4257
a 148 0.57 1.52
AIK(SO,)24H,0 b 4.45 6.23 6.16
C 469 6.26 634
h 71.66 84.76 76.17
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None
CH;COOH
Soybean
fabric

AK(SO,) - 24H,0

NaCl

Fig. 9. Photographs of dyed fabric with charcoal according to
mordanting condition.
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Table 6. Color fastness of the dyed fabrics with concentration of charcoal
Color Washing
fastness Stain
Concentration of Fade
charcoal(%) PET Acryl Wool Acetate Nylon Cotton
2 4 4.5 4.5 4 4.5 4 4-5
4 4 4 4-5 4 4-5 4 4-5
6 34 4 4.5 4 4.5 4 4.5
8 3 4 4-5 4 4.5 4 4.5
10 34 4 4-5 4 4-5 4 4-5
Dyeing temperature: 90°C, Dyeing time: 60min
Table 7. Color fastness according to mordanting condition
Color Washing
fastness Stain
Mordant Fade PET Acryl Wool Acetate Nylon Cotton
None 3 4 4-5 4 4-5 4 4-5
Pre 4 4-5 4-5 4-5 4-5 4-5 4-5
CH;COOH Simultaneous 4-5 4-5 4-5 4-5 4-5 4-5 4-5
After 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Pre 4 4-5 4-5 4-5 4-5 4-5 4-5
NaCl Simultaneous 4 4-5 4-5 4-5 4-5 4-5 4-5
After 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Pre 4 4-5 4-5 4-5 4-5 4-5 4-5
Al Simultaneous 4 4-5 4-5 4-5 4-5 4-5 4-5
After 4-5 4-5 4-5 4-5 4-5 4-5 4-5

Al: AIK(SO,)24H,0
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