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Abstract

The purpose of this research was to revive the bathochromic effects of wool fabrics
by using natural dyestuffs with minimum heavy metallic mordants. The natural
dyestuffs used in this research were the indigo plant, Phellodendron amurense, and
Caesalpinia sappan. Sample no. 1 was pre-dyed five times with indigo. Sample no.
2 was pre-dyed five times with indigo and then once dyed with Phellodendron
amurense. Following the same method as sample no. 2 with an additional Phello-
dendron, Sample no. 3 consisted of a pre-dye five times with indigo and twice with
Phellodendron amurense. Sample no. 4 was pre-dyed six times with indigo and then
once dyed with Caesalpinia sappan. Sample no. 5 followed the same method as no.
4 with an additional dye of Caesalpinia sappan. Sample no. 6 was pre-dyed five
times with indigo and then once dyed with Phellodendron amurense and once dyed
with Caesalpinia sappan. The results were as follows: first, all samples showed
deeper colors. Second, according to the results of the surface K/S measurement, the
surface K/S of wool fabrics was >20. Third, the results of lightfastness measurement
showed superiority over grade 4 in samples no. 1, 2, 3, 5, and 6. However, sample

no. 4 was grade 3. In the colorfastness to washing measurement, sample no. 2 showed
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greater superiority than grade 3 —4, while samples no. 1 and 3 were grade 3. In
addition, the colorfastness to dry cleaning for all samples was satisfactory or excellent
by more than grade 3.
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98 FAFEE o8 T2 A= AA A@Ael ot A+

Eorgo] whet HAGA o Tl FAolu HF
L5 FIA7IIA St 2 AT HEo] dA9
2 715 oleo] Tt 7sdel et A7t Eoi7t
L ZAo]t}(Choi & Jeon, 2011; Jeon & Park, 2010;
Kim & Choi, 2004; Kim & Choi, 2013; Kim & Kim,
2016; Park, Kim, & Song, 2009).

AAGRE AAA FAH hrst Ay, 184
Holehe AL /AT Yone Ffaste] A
o WAl A4 Do) uhe Ak 7|& o]
ol ol kel FiRe REA AIE e A
(Yoon & Lim, 2005)°]g}x E 1% v} Qo 18y
A7 AP Bobe Hebd ABmoE A%
Aol oI5 A AHo] Fi2 o]RolA T g FAE
A Hopo] vl8) AA Mol T HEHoT AXE
B g e o) FeiE S0 cheret g
AAA A7E Bo) 1 NS Agslhn Ees
o YIS ol A5AY A Bask,

Lee and Jung(2004)2 4348 BE& AA ] 712
Aol Aol F2 E3E MAES A (deep color)
o2 Helo] uje} Bz 54| B AYEe} A
AEo) o ET AT A4S Mo W Faloich o
o) Aol thet AT SR Hofel 1
A4 Hopo] 20 ATTIA F shtolch. YA
ko4 41418} AT ol s 2e] At B3
2 Y5t A7t FE5 o|F 1 Qh(Kim, Jang, & Lee,
2008). 1y AT A AES AT oY
HE A2 959 FZHEC] WolA Aol A
A u HE WEEE o] Wobd SFEA7} oF
7159, v EEAQl PEAHE 1HLS JpALr)
uebd] Aol GRS AMgslel Yokt TS @]
Sfet HPolA Qainlaee] H2) W ARRgo] Tig AT
ESE o]F0 X3 QItH(Kim et al., 2008; Lee & Jung,
19040 Rofoll A 4405} 7S AEuY W
A A SEZZ G0COIN AR 2080] 2o] gl
Aolm, 2 499 A9 4 A2 ol% G4 HE7} o)
S A3 Uehdeha e v 9lekShin, Kim, &
Cho, 2005). T3t A4 A 2E o] 83t eHx|9] A
Q1 B4 ATNA A0 B8 AR s QufA,
A AE WAL, B AR Al

b
Ses 4Y S vied % 4 £AE el

nR

BAEGAT

sho] Atet Aah, B3 4A9] B9 uiA; JM, 2
AbtE] GAM, AuRel o] d uid o] A7 7
$ett A9 A B S ¥ O H(Lee, Yoo, Choi,
Sin, & Choi, 2009), Kim and Kim(2016)2 1} o]
22 & JAE 7|E APo R Fho] &Afo mE Bt
FMS AHAlsto] A Adckar Trstict
o]9} o] M Roket HAFA ZofoflA 4

S QA A AFES AR A3k YA
Aol A= AAol o T7F "4 go] o]Fo]
A3 Q= RH, et A5 o] AFEOE AHdgH| e
AAgEut | 7F Ao E Yehgow, Hgg Al A
AGA AtoflA AASte] et A= mEEE 2
O g o]of izt AF7F A& o7 o]Fojd art
AUtk T3, AFFAF %%61 TR M THE
ol o]F EH R ARESH TRl AAFe] @
gt At A7t SEsHA o] FolA|A] L Qlof
o] &g TEIIX Q] HAFM AFEZ S 95 =Y
I AF7F B esitiy WHEE It

oebA] &2 Ao AE SEuEh KS A 0011: 2003
9] AEMof YeRd 2] 2]gH(dull), F-2(deep), oF ©]
F2(very dark) A2] WS AM9] MR Halgo
o, A¥HAQl G4 Ho] AMEEE= Fa% WAA
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II. Experimental

1. Materials
ATE 9l KS K 09059 +4€ Cﬂ/ﬂlﬂg}& A
g HEE 713 F8610] IR 100%2] AR
gistelnt. A é:l@ifﬂ £442 (Table 1)3t gq,
4 e &, g, 2508

AR FAlo] g8l
xo QEil Ber £, st AR B4
U o PSS 2 ARl Al0re 41

SH}EFE(NaOH), Wold 55%, RE(H|[AA]), WX
4AHC4Hs03), 0.4% HF 7HEAEHIFE ARESHAT
2. Extraction condition of dyestuff

7 4E 949 £& =4S ohed 2t

4] $%L = 1L FRE] % lkg2 5
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<Table 1> Characteristics of experimental materials
Density ) )
Fiber content (%) Structure (Threads / 5x5cm) Thickness Welg? !
(mm) (g/m’)
Warp Weft
Wool(100%) Plain 146 146 0.28 97

Note. KS K 0905.

5%(o.w.HE F7Fsto] WESIT 60T S FASHHA 3
AZE FReklt. &1 A9 pHE 11 ool
B Joo] 252 30T 9] & 3.6L0] F 1.2kg
9 2447 B9 ;c?, 60TOIA 6082 Bt F&3}

p
25 A9 &2 3064 & 3.6Lof| &% 1.2kg
9 2447 B, 60T oflA] 60+ Eo} &0
ol 3.6L9] B % 7?0}04 =
& FH} &

3. Dyeing

ERae B8 AMMhE) XIS 9 29 59
2 AYABT B Zoz HAMT A
3o g, £E-S (Table 2)o)A AAT 2+ A1F %
Aof| o}t vkEslo] B3l A5ttt A 1EL 9
o 22 53] WEQA & %, g 13]9} 23], & 53
=l
=1}
3

<Table 2> List of natural dye and dyeing methods

o= AAshgrt

1) Indigo

ZHE AYEE 40T
wet-pick upE 60%= &5 & &
= 3LE &1, 84] 1:30

=8 fA5t0] GaseT Agx
o] fAskal A Yol Rl %fﬂ%_’ Z oA d

o] oJ Q.

- u=

14171 o)A} %7} =9t

o Lo 60T

ol A 50C~60C-4
SETF odoﬂoﬂ

2 WA SAste] B HEY AR

ol F7] ZolA 3087t otol aﬁ} SR
o] mo] EAA|HOoH B &
Ael] Sstol = A4 74

ot} uhE ol 3}

2700] ool
F vhxje} SAOA
Pt FR ool B4, skl Al A%

off wj3] FHO| 4
712 #olsty
AH3ce/1L)of| 5~10

L‘%

t
o A
o=

411

1_

2) Indigo and Phellodendron amurense

o] xS
Aoz HUHOQ—

292 59 ¢

upE 60%E E;?T
H] 1:30¢1 %9—011*1 60

=
=3

e rgl UR
FL
2

o7 $J3) A

el
e

El

°

g

=l

24 wet-pick
AH(10%/0.w.f) H2|5to] &

€9 L& 2087F d3IT)

Sample No. Dyeing
1 Indigo 5 times
2 Indigo 5 times + Phellodendron amurense 1 time
3 Indigo 5 times + Phellodendron amurense 2 times
4 Indigo 5 times + Caeasapinia sappan 1 time
5 Indigo 5 times + Caeasapinia sappan 2 time
6 Indigo 5 times + Phellodendron amurense 1 time + Caeasapinia sappan 1 time
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28T 2 el o)A WEste] B3 B
SREE

3) Indigo and Caeasapinia sappan

=Qg 53] YN AYRES B A wet-pick
uwpE 60% Tt T ARG FET JAS 84| 1:30
Ql FLofA 60T 2 27 2087 B35l IAM 51Tt
29 A= 22 o] 20N ARHAS HHES|o]
23} A4 F 60T 2] =0l HHHAIK(SO,), + 12H0(1g/L))

2 93 xel 3 3087 st

4) Indigo, Phelloden amurense, and Caeasapinia

sappan

=GS 53] ANT AP APEE B 44 245
3 F 9ok 22 WHOE AP 192 T F A%
G4 13 Gt

4. Color measurement

Beholo] B2 AAHSHE otuy] 98 3T
X, Y, 72 293t T Munsell 247 H V/C, CIELAB
HFAAQ] L*(whiteness), a*(redness), b*(yellowness)
EHE AE*abE ARSI old], Ynd X35t
o4 gshbEe] 330l

L* = 116(Y/Yn) 1/3-16

a* = 500[(X/Xn)"*~(Y/Yn)""]
* = 200[(Y/Yn)"*~(Z/Zn)"?]

AE = [(AL)*(Aa)y+(Ab)]"

a*: CIE LAB EAMA Q] red-green S04 LA
b*: CIE LAB EAA9] yellow-blue 204 LA

ES, JAES JREEE Yoty 9l KS
0205: 20089] wa} FE33 =AA Minolta 3700D
AME-Sto] D65 F, 10° Aok 2704 FHE9
M ¥R =A35}11, Kubelka-MunkA] O 2 EE]
HAZSE(K/S)E St A2=HS Hrlsiaint

===~

K/S=(1-R)*/2R

R: EREWARE, K F337, S AtAs

o A4 ARl e A7

5. Color fastness

GAA =Y AFS HRUB LY EX24H KS K
ISO 10591 20£2T 9] &%, AtEE 65£2%0fA] o]
SolAir}.

1) Colorfastness to light

A3FAZF I (Testing method of color fastnessy= XY
=9 dgAgE AEHQA Xenon-Arc Lamp KS K
1SO 105 B02: 20100] @} Fade-O Meter7] 9} HE]4
€ BRI (KS K 0911)F AREsto] ASIAT

2) Colorfastness to washing

M|EFAZ] = (Color-fastness to washing)= KS K ISO
105-C06: 2007°] 2Jste] AEs1tt. A8 7]+= Launder-
ometer(Atlas eliectric devices Co, U.S.A)S AR&-5}o]
zAsigom, WEMT AR gt 0@
Z3)4me] 2J7stol WA

3) Colorfastness to drycleaning

HEA @ 9 ¢jo] YL KS K ISO 105-DO01: 2010
of +3E ¥ BN Iy7|Eo] et AT Ay
HO| Aot HEME T S| ME 7HO] MRS H]
woto] ZhzE st

6. Tensile strength

AZAE AL KS K 0520: 2009, C. R. E, 1)
HH(Grab method)0.2 A5}t &47|= wHsA)
2 Alg7|(Instron: CR.E)E AR&oto] TALE Fotg
71e w1 Feg S40th

7. Density
Yo 242 A7o FAL 5x5cmE o] F74
o] AL fIAte] 5 Ao S5kl

ll. Result and Discussion

1. Color measurement

2 Ao AMEEE A= (Table 3)T Zom, 7} A
2O Wia Mg S435 A= (Table 4)9F At

2 Agol A8 P AR 24 Ak 4]
= 19 L2 13.9, agh2 1.9, b3k -3.72 YERGT)
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<Table 3> Color of wool fabrics dyed with dyeing methods

Sample no. 1 Sample no. 2 Sample no. 3
Indigo 5 times Indigo 5 times + Indigo 5 times +
Phellodendron amurense Phellodendron amurense
1 times 2 times

Sample no. 4 Sample no. 5 Sample no. 6
Indigo 5 times + Indigo 5 times + Indigo 5 times +
Caeasapinia sappan 1 times Caeasapinia sappan 2 times Phellodendron amurense 1 tines +

Caeasapinia sappan 1 times

<Table 4> Color and color difference of dyed wool fabrics by dyeing methods

CIE Munsell
Sample of dyeing Color differenc AE

L* a* b* H v C
1 73.4 13.9 1.9 3.7 1.0 P 1.3 0.6
2 70.4 17.7 -0.9 -6.8 42 PB 1.7 1.5
3 65.0 21.5 6.2 39 14 G 2.1 1.8
4 70.8 16.1 1.6 -1.4 8.0 P 1.6 0.3
5 70.5 15.7 1.9 49 15Y 1.5 0.7
6 65.2 20.9 24 8.7 34Y 2.1 1.6

Note. H: hue, V: value, C: chroma.

W4 goz sole) mw pADe] Hatolgit
A& 29k AR 3L AR 27k A% 39 Hls) Lgto]

1779014 21.58 Z715t900 Vi cghe =715k

At A= 49 A= 59 AL, AR 40 H]3] A=

= 673

57F LZE2 16,1904 1578 ZA3FAL aghe S7}5}
o] 1.6914 1.98, b= Z7Fet0] -1.4004 492 W
S} QlQih WAl ZHe AR 471 PAIG ] AAtolqle
o, AR 5= AR 49 H]5] Y MAFo = Wt



102 A =S o8t Fu A=

ok AR 59 YA Ro] wshe & 94 5 4
A 4] %] ool ujet FAstElE A BT
Aol AN PEE LeoIA 152 A9 Wt
folon AL 03004 0.72 ok F7tskct Al
= 69 L2 209, azk2 2.4, bk 8.70|910o H
Al =2 &9l A} 34YRE, VI 2.1, CFF2 1.69
A9 dehde. 7t AR 1Y 9RsEs Yehd
A (Fig DI 2ow, Fuo] GRHEE BE A
27} 20 olgOE A Ueh, BE 449
Eohx @ 4 ek

2, Color fastness

2 AP A AR 23S SHT 2
I}= (Table 5)0|th. 6 A&7} 2-35+, 39 A]ib
35Fos tehton 1 ot BE P87t 45
oz 9al et EAHARES BE A
729 QYPXAA 35F olFeE UEHT EAE
ojg Qugo] WElHo] tat AREE AR 1, 25
35H oL R FRIACH, 11 9 AlEE 1914 2
EJ07 ugith EffolZE| YA ELE IE A7)
YT 4-55F oo S5 ekt ¢
AE0] HEM] tidt AR e= AR 6047t 235
F olstR WA erton, 1 9e) AREL 357
ooz tehie.

3. Tensile strength

4 @l g AT R

K/S Value

1 2 3 4 s B

<Fig. 1> K/S value of dyed wool fabrics

= = M M
w e W o

o

AR EL AR 27} 120 N9 $XE Uehd AL A
QJ5tilE B 60%-70% HEE ZAsHAt £
HHE QA W AteE AAF B QI oF
Zb F7reton, gyt Bokqie] A9 HHRaA
Atel7t 7] A7) o9kil A5 B9 Alme 9
AFol w7k 91 Noj A 80 NO.2 743, o]
3t dite whEE MIYolA whEE AT} obd
Soll o3t Zog HojAld.

4. Density

B Ao A}83 AJEo s =43 Ane
(Fig. 3)3} At} FHO| de 20 A=A 7
RSk $iAe] WAL 10% ol F7kstgon, ol §
WAA H97F BABACNA 20%9] SZe] Lolit
Yot F7KE 208 ARET,

& Aol ARSSt AR RS SHT 2 IV. Conclusion
< (Fig. 2)¢} 2. (Fig. 2)8 A¥HEH HE A=
A Q=L WS- 2A FastEon, E3] HAY £ AF= FHoIA ol AEEE S5 WA
<Table 5> Colorfastness of dyed wool fabrics
Sample No. 2 3 4 5 6
Colorfastness to light 4 3 4 4 2-3
Color change 3 2 2 1-2 1
Colorfastness to washing
(KS K 1O 105 C06: 2007) | izining |— o |+ | +3 4 4 3 3
Wool 4.5 4.5 4 4.5 4.5 4.5
Color change 4 3 3 3-4 2-3
Colorfastness to drycleaning
(KS K 10 105 DOI: 2010) | Suining Cotton 4-5 4-5 4-5 4-5 4-5 4-5
Wool 4-5 4-5 4-5 4.5 4.5 4-5
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<Fig. 2> Tensile strength
KS K 0520: 2009

o AHE-S Agtota, BAAA AAGAE AHE
sfo] 7 AEg Hsto] A4 AHYE A 3
AR aRE AREolo] HAFAQ] Zo 2 53] AY

57, ¥ QLS 249 23, BE ARo
QaHsEt 20 oo 7 vk} Al49] gz

A, AFES SH% A, AFAEE Fu 4
g = 5512 MY F Fuoz 28] B A
AE} 3, % 531 AE% 7 g auow B
QA A7t 2308 Uekow, 1 gofs ARk

AAT= ZM 53] HHERE A9 £9M 5 ]
9 13] QAR AlR7) 3T FoR YEReH, S
o] HEMo| gt A BE AE7} 35F o
o2 Yt Efel2ddAsEs St A3
% 5318 AET & ey A5o = Roh GARE A
27t 2-30% WA yEgten, 1 99 A& 29
ZLOJAM 35F olFer FLsAY 95 UERE
on, QHE] HEM gt AF e 4-55H2R

¢

A

<Fig. 3> Density
KS K 0520: 2009
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24 el T Soz dls) Aro) AABETL
Fastgont, A4t St AEE F7kshe 2t
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£ a7 gz g9 fas] g6 =,
P, £=o At B FAIS ANsIGoH,

£ 29150 Het 242 A AT Wl
39 AFAAE HS ket AAAAE AH8stel,
o2 B oyt 2AB ARo] AEsh 54 A7
7} olgoldor & Aoz ARk i HHoR
olEThe ¥ e HAURS ol8% B g
2 oes T3 2 Alche] GAlnt s Ak
o] AEAOIUAE B QIR AsHao|n TEI
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