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Abstract

This study was performed to investigate the physical and chemical properties of the 5 kinds
of fabrics dyed with persimmon juice and undyed fabrics. The difference between dyed and
undyed fabrics was checked experimentally.

Obtained results are as follows.

1. Bending length and flex stiffness were increased after dyeing, and tensile strength of
warf in fabrics except Ramie was also increased.

2. Abrasion resistance was improved in Ramie and Hemp after dyeing but the rest of
fabrics were decreased.

3. Crease resistance of dyed fabrics was roughly worse than that of undyed fabrics.

4. Air permeability remarkably increased after dyeing and this fact estabilished that the
traditional Gal-Ot was coo! clothing, '

5. Water repellency in Cotton 1 and Polyester rised but the rest of fabrics were not
changed. Therefore it is found that this repellency related to the their fabric counts,

6. Blocking effect of UV light and visible ray was increased in all dyed fabrics. Especially
dyed Cotton 1 and Polyester blocked UV light almost perfectly.

7. The colorfastness to soaping and sunlight was proved to less than 3 grade in all fabrics
after dyeing. It indicates that this colorfastness hecame worse owing to dyeing.

8. The colorfastness to-dry cleaning and water was decided to more than 3 grade in all
fabrics.

9. The colorfastness of the dyed fabrics to sweat after exposing to man-made acid sweat
solution was good so that was decided above 3 grade. However after exposing to man-made

alkalic sweat solution it became worse owing to dyeing.
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Table 1. Characteristics of fabrics

Klnd_ of Materials (100%) T Weave construction Thickness (mm) Fabric courxt
fabrics (warps X ends/inch?)
A Cotton 1 Plain W, 0.253 5148
B Cotton 2 Plain W. 0.199 49 % 35
C Ramie Plain W. 0.247 54 x50
D Hemp Plain W. 0.268 55X 26
E Polyester Plain W. 0.156 70 <63
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Table 2. Effect of dyeing on the bending length and flex stiffness of fabrics
Fabrics Direction Bending length (cm) Flex stiffness (cm/g)
A ' 2.69 3.82 0.29 0.92
F 2.52 2.58 0.24 0.28
B W 1.74 4.84 0.05 1.09
F 1.32 4.01 0.02 0.63
Cc W 5.22 6.76 2.48 5.19
F 5.21 6.44 2.59 4.34
D w 4.74 7.50 1.72 5.62
F 6.99 4,51 2.83 4.78
E W 1.83 2.93 0.03 0.28
F 1.55 2.06 0.04 0.10
A : Cotton 1 (Calico) dyed fabric
B : Cotton 2 (Gauze) dyed fabric
C : Ramie dyed fabric
D : Hemp dyed fabric
E : Polyester dyed fabric
Table 3. Effect of dyeing on the tensile strength of fabrics
Kind of fabrics Undyed fabrics Dyed fabrics
warp weft warp weft
Cotton 1 A 21.92 23.77 30.14 25.81
Cotton 2 B 15.04 13 .45 18.27 11,56
Ramie C 27 52 37.32 27.52 28,18
Hemp D 28.08 47 .40 36.46 17-.49
Polyester E 40.25 23.56 41,27 23.25
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Table 4. Effect of dyeing abrasion resistance_ of fabrics

(%)

. Undyed Dyed

Kind of fab
ind of fabrics fabrics fabrics
Cotton 1 A 0.420 0.805
Cotton 2 B 1.650 1.624
Ramie C 1.635 0.187
Hemp D 2.197 1.194
Polyester E 0.339 0.561
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Table 5. Effect of dyeing on the crease resistance of fabrics

Kind of fabrics Undyed fabrics Dyed fabrics

warp weft warp weft
Cotton 1 A 46.10 35.60 36.10 49 .40
Cotton 2 B 49 .40 62.20 36.10 42.80
Ramie C 23.90 26.70 23.30 20.00
Hemp D 22 .80 24,40 24 .40 21.70
Polyester E 68.90 67.20 60.00 60.60
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Table 6. Effect of dyeing on the air permeability of
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Table 7. Effect of dyeing on the thermal insulation of
fabrics (%)

. . Undyed Dyed
Kind of fabrics fabrics fabrics
Cotton 1 A 13.72 20.03
Cotton 2 B 21.19 21.50
Ramie C 15.13 23.83
Hemp D 17.25 26,32
Polyester E . 15.49 15.15

Table 8, Effect of dyeing on the water repellency of

Kind of fabrics Undyed Dyed

fabrics fabrics
Cotton 1 A 39.58 61.26
Cotton 2 B 161,60 408.80
Ramie C 229,60 314.20
Hemp D 271.40 459,00
Polyester E 43 .34 35.22

fabrics
U
Kind of fabrics ndyed Dyed
fabrics fabrics
Cotton 1 A 0 50
Cotton 2 B 0 0
Ramie C 0 0
Hemp D 0 0
Polyester E 0 50
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Table 9. Colorfastness of dyed fabrics washing, sunlight and sweat (Grade)
Factor Character Fabrics
Cotton 1A Cotton 2 B Ramie C Hemp D Polyester E
Washing 2~3 2 3 2 2
Dry cleaning 3 3~4 4 4 4
Sunlight 1-2 2 3 3 2
Water 4 4 4 3~4 45
Sweat Acid 3~4 3 3 3
Alkali 2 ~2 12 1~-2
Compound Acid 3 -3 3 3
Alkali 1~2 ~2 2 1~2 1~2
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Plate 1. Scanning electron micrograph of undyed Cot-
ton 1 fabric (Calico) (X 1000)

Plate 1-1. Scanning electron micrograph of Cotton 1
fabric dyed with persimmon Juice (x1000)
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Plate 2. Scanning electron micrograph of undyed Cot- Plate 2-1. Scanning electron micrograph of Cotton 2
ton 2 fabric (Gauze) (X 1000) fabric dyed with persimmon juice (Xx1000)

Y

Plate 3. Scanning electron micrograph of Undyed Plate 3-1. Scanning electron micrograph of Ramie dyed
Ramie (X 1000) with persimmon juice (x1000)

Plate 4. Scanning electron micrograph of undyed Hemp Plate 4-1. Scanning electron micrograph of Hemp dyed
(x1000) with persiminon juice
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Fig. 1. Effect of dyeing with persimmon juice on the
transmittance of UV, VIS and NIR for Cotton 1
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Fig. 2. Effect of dyeing with persimmon juice on the
transmittance of UV, VIS and NIR for Cotton 2
fabrics (Gauze)
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Fig. 4. Effect of dyeing with persimmon juice on the
transmittance of UV, VIS and NIR for Hemp
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Scheme 1. The discoloring mechanism of tannin by soap
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