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Loess Dyeing of Soybean Fabrics

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

Abstract : The purpose of this study is to investigate the loess dyeability of soybean fabric using loess as colorants.
Recent days, various textile products such as inner wears, sheets and interior goods are manufactured using materials
dyed with loess emphasizing its improved metabolism, anti-bacterial, deodorizing properties, and far infrared ray emis-
sions. Soybean fabric was dyed with loess solution according to concentration of loess, dyeing temperature and dyeing
time. To improve washing fastness, soybean fabric and dyed soybean fabric with loess were mordanted by mordanting
agents such as sodium chloride(NaCl), Acetic acid(CH;COOH) and Aluminium Potassium Sulfate(AIK(SO,),-12H,0).
Dyeability and color characteristics of dyed soybean fabric were obtained by CCM observation. Particle size distribution
of loess, the dyeability(K/S) of soybean fabric, morphology and washing durability of loess dyed soybean fabric were inves-
tigated. The results obtained were as follows; Mean average diameter of loess was 1.08um. The main components of loess
used in this study were silicon dioxide(SiO,), aluminium oxide(Al,O3), and iron oxide(Fe,O3). The content of these three
component was above 75 weight %. The dyeability of soybean fabric was increased gradually with increasing con-
centration of loess. The optimum dyeing temperature and dyeing time were 90°C and 60minutes expectively. The fastness
to washing according to concentration of loess and mordanting method indicated good grade result as more than 4 degree

in all conditions.

Key words : soybean fabric(th 2] &), loess(3HE), far infrared ray(8 % £]41), washing fastness(¥ -7 2 =), mordanting
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90 °C x 60min

+2°C/min -2°C/min

30°C Dyeing condition
50 °C

Washing & Drying

Fig. 1. Dyeing and mordanting process.
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Table 1. Characteristics of soybean protein fabric

Material Soybean fabric(100%)
Yarn count 36.7'sx35.4's
Weave plain
Density(threads/5cm) 170x270
Weight (g/m?) 140+5

Source : Noh & Lee(2015), p. 463.
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Fig. 2. Particle size distribution of loess.
Table 2. Composition of Loess used in this study (wt %)
SiO, ALO; Fe,O;3 TiO, MgO CaO K,0 Na,O

54.1 15.0 6.2 1.2 0.9 0.6 1.1 0.5
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Fig. 3. Photographs of dyed fabric with loess according to concentration.

Table 3. Color change of the dyed fabrics with concentration of loess

Color Concentration of loess(owb%)

factors  Control 2 4 6 8 10
L 78.67 77.70 76.84 7463 7289  71.79
a -1.10 2.35 333 5.41 7.31 8.44
b 16.39 21.54 2240 2458  26.19 2696

@)

16.43 21.67 2265 2517 2719 2825
h 93.85 83.77 8154 7759 7440 7262
(Dyeing temperature : 90°C, Dyeing time : 60min)
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8.0 223 10% owb® FE G tiFH=S HeRd 2o
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Fig. 4. SEM photographs of dyed fabric with loess according to
concentration(left : x 1000, right : x 2000).

t+(Bae et al., 2008; Park et al., 2003a, b).
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Fig. 5. Effect of dyeing concentration on the K/S value of soybean
protein fabric dyed with loess(liquid ratio 1:50, dyeing temperature
80°C, dyeing time 120min).
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Table 4. Color change of the dyed fabrics with dyeing time

Table 5. Color change of the dyed fabrics with dyeing temperature

Color Dyeing temperature(°C)
factors  Control 45 60 75 90 105
L' 7867 7734 7674 7539 7289  73.66

a -1.10 2.08 2.96 4.77 7.31 6.82
b 16.39 1975 2151 2386 2619  30.02
C 16.43 1986  21.71 2433 2719  30.79
h 93.85 8399 8217 7870 7440 7720

Concentration of loess : 8%, Dyeing time : 60min
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Color Dyeing time(min)

factors Control 30 45 75 90 105 120
L 78.67 74.23 74.56 72.89 72.70 73.58 71.92 72.63
a -1.10 6.23 6.49 7.31 8.51 7.18 9.30 7.89
b 16.39 25.28 25.01 26.19 25.65 26.16 26.97 26.39
C 16.43 26.04 25.84 27.19 27.02 27.13 28.53 27.55
h 93.85 76.15 75.45 74.40 71.63 74.66 70.98 73.36

Concentration of loess : 8%, Dyeing temperature : 90°C
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Fig. 6. Effect of dyeing time on the K/S value of soybean fabric dyed
with loess(liquid ratio 1:50, dyeing concentration 8%, dyeing
temperature 90°C).
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Fig. 7. Effect of dyeing temperature on the K/S value of soybean fabric
dyed with loess(liquid ratio 1:50, dyeing concentration 8%, dyeing time
60min).
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Table 6. Color characteristics of dyed fabric with loess mordanting
condition

Mordanting condition

Color

Mordant factors None Pre- After-
mordanting  mordanting

L 72.89 73.92 74.07

a 731 634 5.99

NaCl b 26.19 2537 24.18

C 27.19 26.15 2491

h 74.40 75.98 76.08

L 72.89 7240 7447

a 731 8.12 5.95

CH;COOH b 26.19 24.92 24.20

C 27.19 2621 24.92

h 74.40 71.95 76.18

L 72.89 72.19 7433

a 731 930 6.51

AIK(SO,)24H,0 b 26.19 2691 24.54

C 27.19 28.48 2539

h 74.40 70.93 75.15
S a'gho] (HFEReE Zvlelal bge] FA 27K Hos
TH GAE DE=9 A GA] HAo] hlE =g &

FJE HAYo HL =02 AAHYSS & F Utk

34, UHYEN| 7 X oW e HMSY

Fig. 8 Al S5 2 v S 22 Foid)l o
2 P AFeKS)e WskE el Zloltt mjdAl S5
2 S g GAaEeA sbdistel we K/so] ¥
5} Aol Fujd FARE Ao =N E njdAer FrEote] &
ARG o9 AgHskE 719 gl Zlo= AdtEr. WA

—*— None

—O— Pre-NaCl

24 h —0— Pre-CH,COOH
—4&— Pre-Al

—&— After-NaCl
—m— After-CH,COOH
—A— After-Cl

T T T T T T T

350 400 450 500 550 600 650 700 750
Wave length(nm)

Fig. 8. Effect of mordanting condition on the K/S value of soybean
fabric dyed with loess(liquid ratio 1:50, dyeing concentration 8%,
dyeing temperature 90°C, dyeing time 60min).
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Fig. 9. Photographs of dyed fabric with loess according to mordanting
condition.
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Table 7. Color fastness according to soybean fabric with concentration of loess

Color Washing
fastness Stain
Concentration of loess(%) Fade PET Acryl Wool Acetate Nylon Cotton
2 4-5 4-5 4-5 4-5 4-5 4-5 4-5
4 4-5 4 4-5 4-5 4-5 4-5 4-5
6 4 4 4 4 4-5 4-5 4-5
8 3-4 4 4 4 4-5 4-5 4-5
10 4 4 4 4 4-5 4-5 4-5




Table 8. Color fastness according to mordanting condition
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Color Washing
fastness Stain
Mordant Fade
PET Acryl Wool Acetate Nylon Cotton
None 4 4-5 4 4 4-5 4-5 4-5
Pre 4-5 4-5 4-5 4-5 4-5 4-5 4-5
CH;COOH
After 4 4-5 4-5 4 4-5 4-5 4-5
Pre 4-5 4-5 4-5 4-5 4-5 4-5 4-5
NaCl
After 4 4-5 4-5 4 4-5 4-5 4-5
Al Pre 4-5 4-5 4-5 4-5 4-5 4-5 4-5
After 4 4-5 4-5 4 4-5 4-5 4-5
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