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Abstract

The purpose of this research is to revive the colors of combination dyeing and mixed
dyeing with natural dyestuffs. The fabrics used were cotton and rayon. The natural
dyestuffs used in this research were indigo, Phellodendron amurense, and Caesalpinia
sappan. The effects of combination dyeing were as follows. First, all samples showed
deeper colors. Second, according to the results of the surface K/S measurement, while
the surface K/S of cotton was over 15, that of rayon was over 17. Third, the results
of the light fastness measurement showed the superiority (by over grade 4) of all the
samples, except in the case of rayon fiber sample no. 6 (which had been pre-dyed
with indigo five times before being dyed with P. amurense once and then being dyed
with C. sappan once). In the color fastness to washing measurement, all fibers showed
superiority (by over grade 3~4). In addition, the color fastness to dry cleaning of all
fibers was satisfactory or excellent (by over grade 3). Fourth, according to the results
of the tensile strength measurement, it tended to decrease in the case of cotton and
increase in the case of rayon. Fifth, the results of the density measurement showed
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<Table 1> Characteristics of experimental materials
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Il. Experimental

1. Materials

AT 5 AL HAMR W
Al ol 100%E AEstqlet. WAf+= KS K
0905°] F3E FMAZE AFE EFEEE 0|83
Fow, Fol 2= AlFlA U5t

. Density . .
Fiber content Structure (Threads/ 5x5cm) Thickness Wei g;‘lt
(%) (mm) (g/nr)
Warp Weft
Cotton(100%)" Plain woven 175 138 0.16 115
Rayon(100%)" Plain woven 179 126 0.11 55

" KS K 0905, * Commercial
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<Table 2> Natural dye materials

Material Scientific name Color
Indigo Polygonum indigo Blue

Berberine Phellodendron amurense | Yellow
Sappan wood Caeasapinia sappan Red

2. Extraction condition of dyestuff
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2) Indigo and Phellodendron amurense
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3) Indigo and Caeasapinia sappan
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<Table 3> List of natural dye and dyeing methods

Sample

no. Dyeing

1 Indigo 5 times

2 Indigo 5 times+Phellodendron amurense 1 times
3 Indigo 5 times+Phellodendron amurense 2 times
4 Indigo 5 times+Caeasapinia sappan 1 times
5 Indigo 5 times+Caeasapinia sappan 2 times
6 Indigo 5 times+Phellodendron amurense 1 times

+ Caeasapinia sappan 1 times

4. Color measurement
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5. Color fastness
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1) Colorfastness to light
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2) Colorfastness to washing
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3) Colorfastness to drycleaning
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6. Tensile strength

QAT AF-L KS K 0520 : 2009, C. R. E, 1}
BH(Grab Method)0.2 AAlstAHt. £47]& dhs
A=z A7 (Instron: C.R.EYE AR5t TARE Zo}
e v BEE sttt

7. Density
Azo] 242 A9 F4L 5xSemi o] 72
el ALk 9IAke] 58 Aol ZAshert,

lll. Result and Discussion

1. Color measurement
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1) Cotton
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A& 2, 3 Lgko] 22.70] 4] 28.00.2 Hrolxon,
Vi CH2 S71ete] HE= HolA| 1L A= =ot
At AlF49} 55 LZHE 26.894 2492 Z4AS)o]

FAFoH agh2 - 1.004 -030% F7I5t9le
o, bt - 15.6904] - 1542 A4S oLt 8910

<Table 4> Color of cotton dyed with dyeing methods
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o AAolon, JMG WHES FP Pr Fas
AL, A= Aol7h AT AR 62 4
W2 2.0, bk - 126013001, WA F2 PBAER
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Fabric Color
Sample no. 2 Sample no. 3
Sample no. 1 Indico 5 timest Indico 5 times+
Indigo 5 times ndigo 5 times . ndigo 5 times .
Phellodendron amurense 1 times | Phellodendron amurense 2 times
Cotton
Sample no. 6
Sample no. 4 Sample no. 5 Indigo 5 times+
Indigo 5 times+ Indigo 5 times+ Phellodendron amurense 1
Caeasapinia sappan 1 times Caeasapinia sappan 2 times timest+ Caeasapinia sappan 1
times
Sample no. 1 Sample no. 2 Sample no. 3
In dil?) 5 tiﬁles Indigo 5 times+ Indigo 5 times+
g Phellodendron amurense 1 times | Phellodendron amurense 2 times
Rayon .
Sample no. 4 Sample no. 5 Sqmple fo. 6
. . . . Indigo 5 times+
Indigo 5 times+ Indigo 5 times+ Phellodend 1 times+
Caeasapinia sappan 1 times Caeasapinia sappan 2 times ellodendron amurensel times
Caeasapinia sappan 1 times
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2) Rayon
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<Table 5> Color and color difference of dyed fabrics by dyeing methods

. Sample Color CIE Munsell
Fabrics . .
of dyeing differencAE L* a* b* H vV C
1 70.7 26.0 0.1 - 188 54 PB 25 43
2 72.1 22.7 -13 -11.7 4.1 PB 22 2.7
3 68.1 28.0 =27 -16.1 3.4 PB 2.7 3.7
Cotton
4 69.1 26.8 -1.0 -15.6 4.6 PB 2.6 35
5 70.8 249 -0.3 -154 5.1 PB 24 35
6 71.6 23.4 2.0 -12.6 6.6 PB 22 2.7
1 70.9 19.9 3.5 -14.9 7.4 PB 1.9 33
2 73.3 19.5 0.8 -10.6 6.0 PB 1.9 23
3 66.4 23.8 -19 -12.4 3.7 PB 23 2.8
Rayon
4 68.6 22.1 1.3 - 1438 6.1 PB 2.1 33
5 69.7 20.5 2.3 -12.8 7.0 PB 2.0 2.8
6 69.4 20.2 2.8 -85 83 PB 1.9 1.7

H: Hue, V: Value, C: Chroma
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<Table 6> K/S value of dyed fabrics
K/S
Sample
_ No. 1 2 3 4 5 6 7
Fabrics
Cotton 17 19 16 15 18 17 20
Rayon 20 20 17 19 18 18 18

of AmEd A2o] vgto] 2.5 H|utd w ®H Ft
S 15 o0 R YEhton, oj: BE
AGMolgt g 4 rh

=

2. Color fastness

1) Colorfastness to light
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IH= (Table 7)olt}. #o]&9] 611 A&7} 2~30=2
yehgtoy, 1 Qo= BE ARt 45+ OVJ 2
9237 Lhehde.

2) Colorfastness to washing
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<Table 8> Colorfastness to washing cotton, rayon fabrics
by dyeing methods

Cotton Rayon

Color Staining Color Staining

change | Cotton | Wool |change | Cotton | Wool
1 4~5 4~5 4~5 4 4~5 4~5
2 2~3 4~5 4~5 2~3 4~5 4~5
3 1 4~5 4~5 1~2 4~5 4~5
4 2~3 4~5 4~5 4 4~5 4~5
5 3 4~5 4~5 3 4~5 4~5
6 1~2 4~5 4~5 1 4~5 4~5

KS K ISO 105 C06 : 2007

EoH 35 oo FEaAY ¢

ekt
231 bt de]

3) Colorfastness to drycleaning
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e W3t Fo] 9] AEZQAA Mol T I
<Table 7> Colorfastness to light of cotton, rayon fabrics by dyeing methods
Colorfastness to light
Samp
No.
Fabrics ! 2 3 4 5 6
Cotton 4 4 over 4 4 4 4
Rayon 4 4 over 4 over 4 over 4 over 2~3

KS K ISO 105 B02 : 2010
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<Table 9> Colorfastness to drycleaning cotton, rayon
fabrics by dyeing methods

Cotton Rayon

Color Staining Color Staining
change | Cotton | Wool | change | Cotton | Wool

1| 4~5 | 4~5 | 4~5 | 4~5 | 4~5 | 4~5

2| 4 4 3 4 4 | 23

30 12 | 45 | 45 | 3 | 45 | 45

41 223 | 4 3 | 45 | 45 | 45

S| 34 | 45 | 45 | 4 | 45 | 45

6 | 4 | 45 | 45 | 4 | 45 | 45

KS K ISO 105 DO1 : 2010
7t MiEESE WEA AFert U ok 4
e UGN 9EA] AEAF 7t w2 Fo] g3t
1, Mg mrt G ghjo] Ratxo] A7) A

YK(Choi, Bang, Kim, & Kim, 2010; Lim et al., 2001)
2 Holh

3. Tensile strength
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£ 220 N, 210 No.2 ®HFo] ¢i9lth A& 6, 79] 73
AF= 290 N, 270 NO.&2 QA= 210 N2 Z4A5HA
th A& 7004 FAReE fIAE Z42F 310 Nt 210 N
07 ZAastYoy, HARolAS e Aol Hs|
7V 455 AR T E VRt

glo]l 270 AdolA= BE AlRoA fAF QI
AAEEe 7kt a5l A& 59 694 22t
200 N, 220 No&2 A} IFAETF ol S71stAd
o #o]& AR A A EE & Y
A5 SEUFE A7t dAasty g9

o Bolzt BYBY FMHE FHIS

—\T‘—I‘

Gl Bt A7

<Table 10> Tensile strength

wAgolT

Cotton Rayon
Warp Weft Warp Weft
None 340 220 220 160
1 230 200 220 170
2 300 200 180 180
3 300 220 200 170
4 300 210 180 190
5 290 210 230 200
6 270 210 170 220
KS K 0520 : 2009 KS K 0520 : 2009
B A IR S 9T 4 At =
I} QuiRtE EFste] GAT AR TN ARG
o A4 % At el WSk A oot
ool AP 2 ABY| AFPEL BE AR
oA TR A, ol WEGA] o5t A
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2 g,
4. Density
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(Table 11)T 2t} WARY] Yrt HAA LE

A=A 15~20% HE

4

TSI, fAtelAE Al

1914 10% ZASHOH, T 9le] BE ARE 20~
30%7F Bl doledfel dEk AAeA

E A&7} 20% TAIAT, AAtE BE
40~50% S7Fsteltt. oA AER 2 AF Ag 89l

437}

3} ol LR SR WETF F71E ol f %
<Table 11> Density
Cotton Rayon
Warp Weft Warp Weft
None 175 138 179 126
1 134 124 146 189
2 142 175 144 185
3 142 171 144 183
4 142 171 142 183
5 146 171 142 183
6 144 173 148 187

KS K 0520 : 2009 KS K 0520 : 2009
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IV. Conclusion
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oo s UERETH M AFEE 5442
e BE A9 e@EdlH 145FOE Lelen,
QuIZo] Wl e AT 2k Japbol et
e Zie vt Selol2ey AHEE 243
A3} RE AR QFFA 35T oAOCR Yo
A 92k Uehgtom, gaize) WEso] et A
Azt 2b Gapo] wet ohe Anke e,

Ylg], AR EE 245t 7:1_4. WAL Ba}lox|
YT} ha FolEE FFo] YUo, Hole
9% ABAIAE BE Aol S AL
S7lele ARe verit

A, AES Z3F vk et 2k WA
fo WEL AAN BE ARAA 15-20% F=

oY

2l 41

A28, YAFIAE 20~30% HE F7FHh
101% AR dEE AAlA BE A&7 20% 4
A5, YAE 40~50% HE Z7hstgict

% o] ve 2Ee et gk

AR, % 53 49 T BPYGAE PEe 5o
FY 4L LA FE AYE, AN Tt 4
e AW 5 Utk 12 B A AR
AAGA] ZARES B ATOAE & HGL o] 8
& B 9N 59 GRS B APAE,
Selol2ey A=t £, BAS ATt U
FHE ABAH A4S A¥T 4 At

57, BetgAe) Yoz AL B % R
g WA 49 ¥ 2gAse AAstgon, 1 An
3349 9AS A8 QI ABAHE, A=
H%, Eejol2ey AR ek AMGEE)S A
AT 4 Aotk ol ARG AL e g
A=t BARE HAT 5 Yt o AE
¥+ 98 A2 AT

B} =0
dastston, %9 @74e] olel g0 A% B
2¥lo] AAte] WS gasty Qo] wopel

wel A S50 dstel AL WS B2
SHe Zat uepdet.
£ AL 489 AEe AT BREAY H2E
= g, xmoz Ay, AEzoAAl Wi
dloleo] UAstdTts AT Q1o £30] @7
oML B chke BAGAS A7) it 2
o e A7t ool Aol & ROz AmHt.
A7 ANE 59 F349 G A gL

AAARE 08T B3PS F3) AR, A
SAEE, sefol 2oy At 4 A
o] Aolets A% At AAASIHoENE A
49 AR A8 B ket Ao A
2 gaz s AAAM] 9lo] Zﬂ%o 2RI

sk B3tk tixela Bl 4l
2 Aog 7lggct.
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