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A AT W 100%, A 100%, & 100%k A< #ol&

4
100%9] 4F 75 d9stdvt. Ao 2AF= KS K 09059 8% o4
AR 29§ EEEE olgador MR, doleits AFAA 79

=
stel Abgatith AHE R ARS S4E <Table 1>% 2th.

<Table 1> Characteristics of Experimental Materials

Density Weich
i i eight
((Z?er Content Structure (Threads/ 5cm) Tl}l;l;rll)ess ( gz
g/m?)
Warp Weft
Cotton(100%)+  Plain Woven 175 136 0.16 115
Rayon(100%)+ Plain Woven 179 122 0.11 55
Silk(10096)+ Plain Woven 215 378 0.6 121
Wo0l(100% )+ Plain Woven 146 146 0.28 97

* KS K 0905, + Commercial
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< <Table 2>¢9} #t}.

<Table 2> Natural Dye Materials

Material Scientific Name Color
Indigo Polygonum Indigo Blue
Berberine Phelloden Amurense Yellow
Sappan Wood Caeasapinia Sappan Red
Gallnut Aphis Chinensis Grey
3) AleF

2 AFo A Al k2 FaEs U EF(NaOH), =4HCH3COOH), W ol
E g} & & 2o & ¥l (tetrachloroethylene), 0.4%

FE 7HFAEEE, 0.1% e U EFES AFESE
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w Aol Mel 2 dAE A FF £210E <Table 3>3 Zt

<Table 3> Conditions for Extracting Colors from Natural Dyestuff

Dyestuffs Weight(g) Water(!) Temperature(C) Time(min.)
Indigo 1000 1 60 240
Sappan Wood 1200 2 60 60
Berberine 1200 2 60 60
Gallnut 1200 2 60 60
D= A 232
T 120 BEAEH & 1kgs ¥t o W FABIVGEE 5%(o.w.f), W
op

1%(o.w.f), &5 5%(o.w.f)E FH7}ste] H&stal 60CE FAsHHAA 3

=

gk F2E do9 pHE 11 ool Atk

>
ri

@ W g +3
30Tl 2 200 B Aol® A2 B9 12kgd W3 4N T B
Fol 300%9) B 6 2 #Y) ALE F 0TS FAFUA 1A 5
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<Table 4> @AIsh GAPES dehd RO 4579 A fol EU3
A A A 8k
<Table 4> List of Natural Dye and Dyeing Methods
Sample Dycing
No.
1 Indigo Stimes
2 Indigo 10times
3 Indigo Stimes +Phelloden Amurense ltimes
4 Indigo Stimes+Phelloden Amurense 2times
5 Indigo Stimes+Caeasapinia Sappan ltimes
6 Indigo Stimes+Caeasapinia Sappan 2times
7 Indigo 5Stimes+Phelloden Amurense 1ltimes+Caeasapinia Sappan ltimes
8 Indigo Stimes +Aphis Chinensis 1times+ Indigo 1times
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<Table 5>¢%} <Fig. 5>+ 7} Alg9 My} M= =A43 4yjo|t},

<Table 5> Color and Color Difference of Dyed Fabrics by Dyeing Methods

Sample Color

CIE Munsell
Fabrics  of Differenc
Dyeing AE Lx ax b* H V C
1 70.7 26.0 0.1 ~188 54 PB 25 43
2 788 15.7 3.4 -107 84 PB 15 22
3 72.12 207 -13 117 41 PB 22 27
c 4 68.1 280 27 ~16.1 34 PB 27 37
otton 5 69.1 268 10 156 46 PB 26 35
6 708 249 -03 -154 51 PB 24 35
7 716 234 20 -126 66 PB 22 27
8 733 203 0.4 -153 56 PB 21 35
1 70.9 19.9 35 ~149 74 PB 19 33
2 720 17.4 49 68 35P 17 15
3 733 195 08 -106 60 PB 19 23
R 4 66.4 238 -19 -124 37 PB 23 28
ayon 5 68.6 2.1 13 -148 6.1 PB 21 33
6 69.7 205 23 -128 70 PB 20 28
7 69.4 202 28 -85 83 PB 19 17
8 69.9 206 30 -138 73 PB 20 30
1 658 295 06 18 1 51 PB 28 41
2 719 2009 25 -168 67 PB 22 38
3 713 213 -33 5.1 90 B 21 14
Silk 4 616 316 111 6.1 26 G 3.1 25
! 5 70.1 207 -05 70 44 PB 22 15
6 69.8 26 55 00 04R 22 09
7 67.8 245 16 54 35 24 10
8 72.1 200 11 ~15.1 6.0 PB 21 34
1 727 155 33 71 01 P 15 13
2 734 139 19 37 10P 13 06
3 70.4 17.7 -09 68 42 PB 17 15
Wool 4 65.0 215 62 39 14G 21 18
00 5 70.8 16.1 16 ~14 80 P 16 03
6 705 15.7 19 49 15 15 0.7
7 65.2 209 24 87 34 21 16
8 70.2 182 0.1 82 54 PB 17 17

(H: Hue, V: Value , C: Chroma)
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<Table 6> K/S Value of Dyed Fabrics

ﬁé) Fabrics Cotton Rayon Silk Wool
1 17 20 13 26
2 27 22 17 29
3 19 20 18 24
4 16 17 11 20
5 15 19 16 24
6 18 18 15 32
7 17 18 15 24
3 20 18 18 23
35
30
25
20
v
~
b4

15
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<Fig. 6> K/S Value of Dyed Fabrics
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<Table 7> Colors of Cotton Dyed

with Dyeing Methods

Fabric

Color

Cotton

sample no. 1
Indigo 5Stimes

"
-

sample no. 3
Indigo Stimes + Phelloden Amurense 1times

|

) . sample no. 5 )
Indigo Stimes+ Caeasapinia Sappan 1times

sample no.7
Indigo 5Stimes+PhellodenAmurenseltimes
+ Caeasapinia Sappan ltimes

sample no. 2
Indigo 10times

sample no. 4
Indigo 5Stimes + Phelloden Amurense 2times

i

sample no. 6
Indigo Stimes +Caeasapinia Sappan
2times

B

sample no. 8
Indigo 5times +AphisChinensis 1times
+ Indigo 1times
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<Table 8> Colors of Rayon Dyed with Dyeing Methods

Fabric

Color

Rayon

.
-

sample no. 1
Indigo 5Stimes

.
"

sample no. 3
Indigo Sttimes+ Phelloden Amurense 1times

) ) sample no. 5 )
Indigo Stimes+ Caeasapinia Sappan 1times

i |

sample no.7
Indigo 5Stimes+PhellodenAmurenseltimes
+ Caeasapinia Sappan ltimes

sample no. 2
Indigo 10times

sample no. 4
Indigo 5Stimes+ Phelloden Amurense 2times|

»

) ~ sample no. 6
Indigo 5times +Caeasapinia Sappan
2times

=

sample no. 8
Indigo Stimes+AphisChinensis 1times
+ Indigo 1times
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<Table 9> Colors of Silk Dyed with Dyeing Methods

Fabric

Colo

Silk

sample no. 1
Indigo 5Stimes

.
2

sample no. 3
Indigo Stimes + Phelloden Amurense 1ltimes

sample no. 5
Indigo Stimes+ Caeasapinia Sappan ltimes

]

sample no.7
Indigo Stimes+PhellodenAmurenseltimes
+ Caeasapinia Sappan ltimes

T

sample no. 2
Indigo 10times

sample no. 4
Indigo 5Stimes+ Phelloden Amurense 2times|

B

) ~ sample no. 6
Indigo 5times +Caeasapinia Sappan
2times

™

sample no. 8
Indigo Stimes+AphisChinensis 1times
+ Indigo 1times
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<Table 10> Colors of Wool Dyed

with Dyeing Methods

Fabric Color
sample no. 1 sample no. 2
Indigo Stimes Indigo 10times
sample no. 3 . _ sample no. 4
Indigo 5 times+ Phelloden Amurense 1times Indigo Stimes ét%nigﬁen Amurense
Wool :

| |

sample no. 5
Indigo 5th+ Caeasapinia Sappan 1ltimes

| |

sample no.7
Indigo 5times+Phelloden Amurensetimes
1times+ Caeasapinia Sappan ltimes

sample no. 6
Indigo 5th +Caeasapinia Sappan
2times

sample no. 8
Indigo Stimes +AphisChinensis
1times+ Indigo 1ltimes
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<Table 11> Colorfastness to Light of Cotton, Rayon, silk and Wool Fabrics by

Dyeing Methods

Sample No. o Cotton Rayon Silk Wool
1 4 4 4 4
2 4 4 over 4 over 4
3 4 over 4 over 4 4
4 4 4 over 2-3 3
5 4 4 over 34 4
6 4 4 over 2-3 4
7 2 2-3 2 2-3
8 4 4 over 4 over 4

KS K ISO 105 B02 : 2010
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<Table 12> Colorfastness to Washing of Cotton, Rayon, Silk and Wool Fabrics

by Dyeing Methods

Fabric

Cotton Rayon
fostness Color Staining Color Staining
Sample No. Change Cotton Wool Change Cotton Wool
1 4-5 4-5 4-5 4 4-5 4-5
2 4 4-5 4-5 4 4-5 4-5
3 2-3 4-5 4-5 2-3 4-5 4-5
4 1 4-5 4-5 1-2 4-5 4-5
5 2-3 4-5 4-5 4 4-5 4-5
6 3 4-5 4-5 3 4-5 4-5
7 1-2 4-5 4-5 1 4-5 4-5
8 4 4-5 4-5 3 4-5 4-5
Fabric Silk Wool
Fastness | Color Staining Color Staining
Sample No. Change Cotton Wool Change Cotton Wool

1 4 4-5 4-5 3 4-5 4-5
2 3-4 4-5 4-5 4 4-5 4-5
3 1-2 4-5 4-5 3 4-5 4-5
4 1-2 4-5 4-5 2 4 4

5 2 4-5 4-5 2 4 4-5
6 1 4 4-5 1-2 3 4-5
7 1 3-4 4-5 1 3 4-5
8 3-4 4-5 4-5 3-4 4-5 4-5

- 43
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<Table 13>3} 2t}

<Table 13> Colorfastness to Drycleaning of Cotton, Rayon, Silk and Wool

Fabrics by Dyeing Methods

Cotton Rayon
Color Staining Color Staining
Sample No. Change Cotton Wool Change Cotton Wool
1 4-5 4-5 4-5 4-5 4-5 4-5
2 4 4-5 3-4 4-5 4-5 4-5
3 4 4 3 4 4 2-3
4 1-2 4-5 4-5 3 4-5 4-5
5 2-3 4 3 4-5 4-5 4-5
6 3-4 4-5 4-5 4 4-5 4-5
7 4 4-5 4-5 4 4-5 4-5
8 4 4-5 3-4 4 4-5 4-5
Silk Wool
Color Staining Color Staining
Sample No. Change Cotton Wool Change Cotton Wool
1 4 4 3 3 4-5 4-5
2 4 4-5 4 4-5 4-5 4-5
3 4 4-5 4-5 4 4-5 4-5
4 4 4-5 4-5 3 4-5 4-5
5 4 4-5 3-4 3 4-5 4-5
6 4-5 4-5 4-5 34 4-5 4-5
7 4 4-5 4-5 2-3 4-5 4-5
8 4 4-5 4 3-4 4-5 4-5

KS K ISO 105 D01 : 2010
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= Ao AMES AR JAFAEE ST A+ <Table 14>9F 2

<Table 14> Tensile Strength of Cotton, Rayon, Silk and Wool Fabrics by Dyeing Methods

(H91:N)
Habric Cotton Rayon Silk Wool

Sanple NO.C“SHC Warp Weft Warp Weft Warp Weft Warp Weft
none 340 220 220 160 380 300 210 130
1 230 200 220 170 260 270 86 91

2 190 240 200 170 220 230 120 93

3 300 200 180 180 220 220 63 79

4 300 220 200 170 210 180 68 68
5 300 210 180 190 180 180 85 91
6 290 210 230 200 200 200 84 80

7 270 210 170 220 210 180 63 76
8 310 210 220 170 210 190 58 67

KS K 0520 : 2009
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<Table 15> Density of Cotton, Rayon, Silk and Wool Fabrics by Dyeing Method

Dz:z:: Cotton Rayon Silk Wool

Sample No. Warp Weft Warp Weft Warp Weft Warp Weft
none 175 138 179 126 215 378 146 146
1 134 124 146 189 223 380 162 169
2 130 126 140 175 223 376 162 144
3 142 175 144 185 223 376 162 162
4 142 171 144 183 227 380 156 162
5 142 171 142 183 215 374 162 162
6 146 171 142 183 223 384 162 162
7 144 173 148 187 221 376 164 160
8 144 171 144 185 227 392 164 162
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ABSTRACT

A Study on the Deep Color by the Multiple Dyeing

of the Natural Dyeing

Kim, Mi-Kyung
Department of Clothing
Graduate School

Sungshin Women's University

The research on color which is now hugely participating in contemporary
people’s aesthetic consciousness and psychology is growing large in its
importance and the range of the research across the entire culture, fine
arts, society, economy, and politics each day. The preference for the
achromatic color from 20thcentury’s city environment and low—chromatic
colors are connected to the preference for the darker and deeper
bathochromatic colors by the appearance such as “ethnicism”, “historicism”,
and “naturalism.” Moreover, the field of natural dyeing has been focused
on by the interest of fashion products which is natural friendly and human
friendly resulted from environmental movement.

The natural dyeing has not only dyestuffs’ own unique beauty, but also

has environmental characteristic which give it a higher value. However, the



natural dyeing has low colorfastness and low variation of colors because of
limited supply and demand of natural dyestuffs.

The purpose of this research is to revive the bathochromatic colors by
using natural dyestuffs with minimum heavy metallic mordants. The
fabrics used in this research were cotton, rayon, silk, and wool. The
natural dyestuffs used in this research were indigo plant, Amur cork tree,
sappan wood, and gallnut. Each dyestuff was extracted with the following
methods; the indigo plant was extracted from the process of
thermo—fermentation controlled at 60T for 240minutes with maltose and
yeast used as agents. Amur cork tree, Sappan wood, and gallnut were
extracted by soaking them in 60C water for 60minutes. Eight methods
were used to get the bathochromatic colors. Single dyes were repeated
dyeing of indigo for five and ten times. Multiple dyes had six kind of
methods shown follow; pre-dyed five times of indigo before once and
twice dyed of Amur cork tree, pre-dyed five times of indigo before once
and twice dyed of sappan wood, pre—-dyed five times of indigo before once
dyed of Amur cork tree and once dyed of sappan wood upon it, final
method is pre-dyed five times of indigo before once dyed of gallnut and
once dyed again with indigo. Each dyeing process was under the same
condition; washing, spin—-drying, and natural drying.

The results of colorimetery, colorfastness, and tensile strength of each
sample in this research are as below.

Bathochromic Colorimetry results for dyed cotton, rayon and wool fabrics
reflect L values of 15.7, 17.4, and 13.9 respectively when dyed repeatedly
10 times with indigo single dye. In regards to dyed silk fabric, an excellent
bathochromic L value of 21.3 was reflected when multiple dyed with indigo

5 times before being dyed with Amur cork tree.



Surface K/S measurement results for dyed cotton and rayon fabrics
reflected the highest K/S values of 27 and 22 respectively when dyed
repeatedly with indigo single dye. Dyed silk fabrics reflected a K/S value
of 18 with a multiple dyed process of pre-dyed 5 times with indigo before
being dyed with Amur cork tree once, pre-dyed 5 times with indigo before
being dyed with gallnut once, and dyed with indigo once. Excellent
bathochromic hues were achieved with a K/S value of 32 when wool
fabrics were pre-dyed with indigo 5 times before being dyed with sappan
wood twice.

Light fastness measurement results for dyed cotton, rayon and wool
fabrics reflected the lowest levels of 2-3 grade when pre-dyed with indigo
5 times before being dyed once with Amur cork tree, after which dyeing
with sappan wood was processed once. Dyed silk fabrics reflected low
levels of 2-3 grade when pre-dyed with indigo 5 times before being dyed
with Amur cork tree once, pre-dyed with indigo 5 times before being dyed
with sappan wood twice, and pre-dyed with indigo 5 times before being
dyed with Amur cork tree once after which finally dyeing with sappan
wood once. All other specimens showed excellent results.

Color fastness to washing measurement results for dyed cotton and
rayon fabrics reflected high fastness levels of 4-5 grade. Conversely,
results for dyed silk and wool fabrics reflected a low fastness level of 3
grade when multiple dyed process of pre-dyed with indigo 5 times before
being dyed with Amur cork tree once, and finally dyed with sappan wood
once. Low levels of changes in color of 1-2 grade were 5 times beforeall
vneleties of textiles were subjected to the process of pre-dyeing of indigo
5 times before being dyed with Amur cork tree twice, and the process of

pre-dyeing of indigo 5 times before being dyed with Amur cork tree once,



and finally dyed with sappan wood once.

Color fastness to dry cleaning reflected excellent results for all varieties
of textiles. However, low levels of changes in color were reflected for
cotton fabrics at the range of 1-2 grade when pre-dyed with indigo 5
times before being dyed with Amur cork tree twice. Low levels were also
reflected for wool fabrics at the range of 2-3 grade when pre-dyed with
indigo 5 times before being dyed with Amur cork tree once, and finally
dyed with sappan wood once. Conversely, all silk fabric specimens reflected
excellent results for changes in color.

Tensile strength measurement results reflected that dyed cotton fabrics
had superior tensile strength as compared to other specimens after dyeing.
In other words, the tensile strength of dyed specimens of fabrics with the
exception of cotton, decreased on the whole. Dyed silk fabrics reflected a
decrease of 40-50% in inclined tensile strength when dyed with indigo
while dyed wool fabrics reflected a decrease of 60-70% in inclined tensile
strength.

The results of the density measurement warp of cotton and rayon
decreased for 15720% and weft of cotton sample 1, 2 decreased for 10%
while others’ weft increased for 20730%. For the rayon, weft increased
for 40750%. Also, the density of silk was similar or slightly increased.
For warp and weft of wool increased more than 109.

According to the results of this research, all of the samples from
processes of ten times of single indigo dyeing and pre-dyed five time s of
indigo before once dyed gallnut with another indigo dyed again, had L
values of 18.2-22.9. K/S values of all the samples from processes of ten
times of single indigo dyeing and pre-dyed five time s of indigo before

once dyed gallnut with another indigo dyed again, were above 18 and it



had outstanding bathochromatic results. Also above samples had excellent
results in the light fastness, colorfastness, to washing and dry cleaning
conclude that the pre-mentioned dyeing processes would be the most
appropriate environmental reproduction methods of bathochromic colors

without heavy metallic mordants.



	Ⅰ. 서  론
	Ⅱ. 이론적 배경
	1. 복합염색과 심색
	1) 복합염색
	2) 심색

	2. 천연염재의 특성
	1) 쪽
	2) 황백
	3) 소목
	4) 오배자


	Ⅲ.  실  험
	1. 실험재료
	1) 직물
	2) 염재
	3) 시약

	2. 실험방법
	1) 염색방법
	2) 염색성 평가방법
	3) 염색견뢰도 평가방법
	4) 인장강도 평가방법
	5) 밀도측정 평가방법


	Ⅳ. 결과 및 고찰
	1. 천연 복합염색 직물의 염색성
	1) 색상과 색차
	2) 염착량

	2. 천연 복합염색 직물의 염색견뢰도
	1) 일광견뢰도
	2) 세탁견뢰도
	3) 드라이클리닝견뢰도

	3. 인장강도
	4. 밀도

	V. 결    론


