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Abstract

This study dyed rayon fabric using loess as a natural colorant. To obtain the optimal dyeing conditions, various dyeing conditions were examined
(temperature, pH, time, and concentration). The color fastness was evaluated using standard washing and rubbing fastness tests. The results were as
follows: The loess powder particle size ranged from 0.4 to 1.7 ym with a distribution range of 1.1 to 1.4 ym, representing a fine and uniform manufactured
loess powder. The loess component analysis showed a large amount of silicon dioxide and aluminum oxide. TheFT-IR spectra showed that the ammonium
group in the rayon fabric produced N-H banding at 1,540 cm’ . The highest K/S value for the rayon fabric was obtained when the pH was 8.0,
and this value increased rapidly with a longer dyeing time and when increasing the loess concentration to 30% (w/v). Pre-treatment with a soybean
solution produced the highest K/S value for the rayon fabric with a loess concentration of 30% (w/v). The SEM analysis showed a higher amount
of loess adhered to the rayon fabric surface when increasing the loess concentration. However, pre-treatment with a cationic agent and soybean solution
resulted in a much higher attachment of loess to the fabric surface. Thus, the experimental results showed that using a cationized fabric and pre-treatment
with a soybean solution are more effective when dyeing rayon fabric with loess than when using only loess.
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Table 1. Characteristics of fabrics
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Yarn Count

Material Weave Dens1.ty ) We1g2ht Thickness
Warp Weft (threads/inch”) (g/m") (mm)
Rayon plain 45 70 140X84 60+1 0.11+0.01
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Figure 1. Particle size distribution of loess.
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Table 2. Element analysis of loess by regions

Regions . .
Elements Yeongjusi Youngdonggun Hadonggun
(Weight %)

SiO, 4491 53.28 47.89
ALOs 30.08 25.72 31.70
Fe,0;3 7.64 12.68 11.27
K0 1.77 1.72 0.56
MgO 0.68 0.68 0.90
TiO, 0.66 0.01 201
P,0s 0.29 0.01 -
CaO 0.23 1.36 021
MnO 0.07 1.18 0.10
Cr,03 0.01 - -
Na,O 0.01 - -
etc. 0.66 325 5.36
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Figure 2. FT-IR spectrum of cationized rayon fabrics.
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Figure 3. K/S values according to the dyeing pH ; loess
concentration : 25% (w/v), dyeing temp. : 70C L.R. : 1:50

0.7

0.6

0.5 1

0.4 4

K/S values

0.3 1

0.2 4 [J

0.1 4 ® Cationic agent 0%

O  Cationic agent 20%

0.0

0 1‘0 2‘0 3‘0 4‘0 5‘0 i;O 7‘0 8‘0 9‘0

Dyeing Time (min.)
Figure 4. K/S values according to the dyeing time ; loess
concentration : 25% (wfv), dyeing pH : 8, dyeing temp. : 7
0C, LR. : 1:50
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Figure 5. K/S values according to the concentration of loess
; dyeing pH : 8, dyeing temp. : 70C, LR. : 1:50
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Table 3. Washing and rubbing fastness of rayon fabric

Washing fastness

Rubbing fastness

fade stain
Dry Wet
Acetate Cotton Nylon Polyester Acryl Wool
L 23 4-5 4-5 4-5 5 5 4-5 4-5 4-5
C+L 1-2 4-5 4-5 4-5 5 5 4-5 4 4
S+L 23 4-5 4-5 4-5 5 5 4-5 34 34

L : dyed with loess, C : Cationized fabric, S : Soybean

Figure 8. SEM of surface of rayon fabrics dyed with loess
.; loess concentration : 5~40% (wfv), dyeing pH : 8, dyeing
temp. : 70C, LR. : 1:50
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Figure 9. SEM of surface of cationized 20% rayon fabrics
dyed with loess; loess concentration : 5~40% (w/v), dyeing
pH : 8, dyeing temp. : 70TC, LR. : 1:50

Figure 10. SEM of surface of dyed rayon fabrics treated
with soybean; loess concentration : 5~40% (w/v), soybean
concentration : 30% sol’n, dyeing pH : 8, dyeing temp. :
70C, LR. : 1:50
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