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Abstract
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3 Al ez (34, A23)

5) A1g4 - e 44
O%EJL AdgR,
Journal of Science for
Better Living, vol. 5,
1995,

ofele) Wehaztel YA olgele BE EAHel oo 5o HAERS 0|83
BFGUHo] oS BRRHL o2l Mo WY AR AdhslE S99 ¢
WATE 42 4 9002 YUY Bel s HEEHARe] BT Gl g
of tol SAgh”

Fugle) HAGMe] BT ATFYE 40l% o) QUNBEE 2 24Tl Py
of 991, 191 9, 84|, UUE ol tRelrlD Yout ofaYAEL oz ¢
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L= 4% A
& silk, cotton, acrylicsol| A2 E& 1) im—a}_ﬂ Al Sn, Cu %o %gg
fEAE A ojgete zpolN FE ML E
CIE chromac1ty diagramo|A AAte] w3}
2Fste] 2AF AEFGY,
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I A2 % AgYy

1 A& ¢ A%

1) Test Fabrics

Aol A&t 25L& 100% Cotton, Silk, AcrylicsZE2 KS K 0905 F2
ot N oA &ol o —‘1‘73_3] s ol doladg g v]%:"r*l ArtzofM 14
sto} Abdstgon MAZE AFoA 4, AHgstRT, #& Table 13 2

=

Table 1. Characteristics of Fabrics

: I
|
JFabric
IConstruction , ‘
J Warp T Weft [ Warp ~ Weft |
\
|

| Density | .
. (threads/5en) Weight
| i (g/mz)

Count

[

\

|

N

i 1320 | 1488 | 96.9
Silk | Plain | 24 | 210 | 3400 1800 | 720

| y9oNm | ye2Nml 1480 ' 160 | 825

[ o
Cotton|  Plain | 4.70N¢'s)| 314

Acrylic'} ~ Plain

2 9% 3 4433
gt A% 334 100% x}%-% Ar%w. 9125 GRS 1350
H

9| Methyl alcohol& &2 *‘SLOM 7}11 x{oi.zrrrw 3087} vk 3}
o] B & 33 vtE . 2Z35)0] TYeko) 2220 TasIAT}
3) Chitosan
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Ao &4/ H2gES G4 F0E A% Pk

AZ9 Fze|o] AH4st 7| EAY (Ewha Fine Chemical Co, Ltd)-2 2218 o 18
ot ZolNE 3 98% Att.
4) Mordant
AIEE GMAA At 59 Y5E A
9 F7to] 2t o R FI4
ZIS

1e 3408 fGete Ao G
= Al, Cu, Cr, Fe, Sn 59| 9o},
LAcs dEA J1 FerdH
5t uH“Zﬂi HHHL Qlof? 2o

af to
2L ol
—_ =

o|F Cr @Al = B A dH A
56} ii‘ﬂl?— _{\_A},Llsg ol_Eg
oA AYAF

A2t iAo} e 2 Table 29 2ot

to
o+ 1

t

mu op I
%
o
o

Table 2. Type of Mordants

Practical/ bath
Symbol Mordant Manufacturer Note theovetical | Pat
) - %lo.w.f) ratio
Al Alk(SO4) 12H20 | Duksan o 3/5~100
Cu CuSO4 5H20 ! Pharmaceuti :;grade‘ 3/3 "1:80
‘ 1 i
Sn ' SnCI2 ccalCo,Ltd 1/~

I

2. Test Method

1) 2| EAH/ O EAY 28 A2 2 289 4
7| EAL O EAF £4H A 2o = &2 ofH EAHJunsei Chemicals Co. Ltd 1
Aoh) & AHSlon o EAN SEE 7)EA 9§ B & 0.75%2 T
FeolA J)AR )5 AFgete] 2447 wRtAA E&E 0] Q& A/ ol EAL
LAE Aot ARY 7| EA/ MM EA 48 ¢ AE9] T wet-pick up
110%2 ZEAIY 3 24 A2 3
2) M50 AN
A et A2 E 30T Flo Aty XS &8 40TAA 3087 Fug
3 A, Az
3) Color Measurement
a o Mol 240 Mz MAA(Chroma Meter CR-200b, MINOLTA)E g
}gict.
il

MO > oz mid

oft

E9 A apof| i3t 3742 HEO ¥ a* brghe Mo 27 A

Z BN oz M apo) YL 1976\ o) AAY S Z7HUniform Color
Space)®] B2 AEab%t AEuv7t 929 o[Fe 4EabE g AHE3lE 9
AEabgto] 3olsto]d Atgo] Matg A9 Zhalsha] EstiL, Jo]dellA &3 T°ﬂ
Hof 120]4Fofl Al Wi} of 3 o pepte}

7F Aol zlolE -lamo
to| &

-
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3 ARSI (38, H23)

AEab = 7 (L1-1L2)2 + (al1-a2)2 + (b1-Db2)2
=116(Y/Yn)1/3 - 16,

a* = 500((X/Xn)1/3 - (Y/Yn)1/3),

b* = 200((X/Xn)1/3 - (Y/Yn)1/3)

a*, b* MEAY L* a*, b*& Hr} A7te] 4o ZAs] As) d1€ 2

J}E 017}0] MNE Z#23tE Yellow - Blue, Green-Red 7H9] ¥t MAof 712
3tk a*y Green-Red7td A E, b*E Yellow - Blue 7] A9l AAHS &
Algtn, L*& B g yetlict o] MEA Y EYL 2SS MY extE ¢
7] 4% Mo Hahers ‘a‘7ﬂ Qe 4 9lojA AAXMLR 44 de) B4EL
T 239, W49 g8, 9lon 7|29 Munselld 384 21 Yt ™
?0*(;)0%%*}. pp. 22-23

d, A, ok Zd A g o A2 gAML | EARE F AT, dgAe, G4
HYLg olFol Hom Al Sn, CuTd MEA whE HAFHSE U5 ot

1 MaeH
Cotton, Silk, Acrylic 35S @M th& Chromameters F3f 49 L*
a* b* F& ol &std FMAY XE & controlE(WE)ete] M(AE)E +
5}. of e A oZ g yetditke 71 st gEEe FAs

r[o

1-1. Color change of Cotton fabrics
Cotton GMAEY L* a* b*3# AEE Table 33 Ztt,

Table 3& Cotton BMEY Color W3HE Vet 7ojehk Chitosan Mg
o] A2 E 7t AEZO] L4072 MAE AY ARe2] 28 Ao 248 25 &
AFIL out FME AL ofF 2 zlo]E UEhfL Y

H2E yehf+ L*3HS A9 R chitosan 1] #2]A19 $uidst Sn, Al Curf
dol £08 tropa|¥ Y3 chitosan M2 ZE Sn, Ful¥, Cu, Al 202 o}z
9l

=
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Table 4 Color change of the Silk fabrics dyed with Gromwell,
chitosan and Various mordants

Fabric ‘Mordant  Chitosan L* a* b* AR
Untreated 95.4 0.1 2.0 ¢ —
None ; . . .
Standard _ Treated 940 0.6 21 1407
N Untreated  59.9 9.5 -41 - 37.079
one - .

Treated 402 . 151 -07

57.111

Al " Untreated 467 182 - -16.3 ' 54889

Dyed " Treated 316 . 18.8 -12.0  67.779
- Untreated: 57.5 ' 0.7 -41 39.668

Treated  42.6 ' 14.6 -13 ' 54698

cy " Untreated - 44.8 159 -2.9  53.060

Treated 349 | 171 -0.9 © 62750

Green - Red colorg Uehll+ a*zt-& chitosan &3 & Al wjg & Hayst
HME7} 7IA =11 chitosand A3t Bujddt £} spant & Chitosan
S A2 E& vHaste Al 93t 27} 7} Reddish 812, Cu 1%, chitosan
g 2oid Sn Y £02 Red colorg W},

Yellow - Blue Colorg U= b*3t& & o A L2 chitosan T|A2|Z
7} A2 2 Bt Blue Eo] 7513 HHHE chitosan A& Z& blueto] Fafa|= 7
& 4490

281 chitosan #)HE Al 927} 7} Bluezto] &t chitosan % g3}
of Mgt = p*ztel 0o 717ty Yellow E+& Blue color® AY o) gt
A M-S 2H 7| EA Al 2o n|X e 29 2to|7t Y&aHA ety k. 7| E
AR Ae|gh & Al jEES Cu 9, Folg, Snt{Eddl 202 = L}EME
°§’3}%*°| =03 A 4 et

untrated
BR trated
1 2 3 4

Figure 1. AE Between Control fabric and Dyed fabrics
according to Chitosan treated and mordanting method

1-NM, 2:Al 3:8n, 4:Cu
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1-2. Color change of Silk fabrics
SilkEMAZY L* a* b*3T AE+ Table 49 2t}

Table 4. Color change of the Silk fabrics dyed with Gromwell,
chitosan and various mordants

Fabric = Mordant = Chitosan = L*  a*  b* AE
Standard  None - Untreated 931 0.9 33 ]
andar Treated . 919 0.9 3.3 1.2

_ Untreated | 465 168 24 49566 |
. Treated 356 175 -01 59944
Untreatedi 347 258 -153  66.155

Dye WAI | " Treated 285 190 -76 67967 |

Untreated 484 17.3 -14 47844

SN Treated L0 17 07 54881 |

None

Untreated  30.1 19.6 -2.4 65917

U Treated | 276 187 L2 | 68.024

Table 42 BH Cotton 2E3 upa7kA|R Chitosan A2 Ee} u|Ae] £t
237t F30| ?Tﬂi

HES Uehis LA 2 7IEA Aeetef Cug MY %’*ﬂi?} s
e 2ol 3ol tﬂirr 7}1 dorth EE AR ol Al hdste] Gu
B} MY 52 4e 2T Yk 5 Al S 27k b4 Reddish #3540

Blueness3tX Cu ¥ ¥ Z £ Reddish 3tHA L GrayES 11 gl

AH Mabe 7| EA Y E2 CuR ofasty] GMe 27} 744 3A Ytz glx
7| EAF ojAe|ste] Sno 2 wigstel Mgt 27} 7 AA etz Qo opabt
A& 7| EAL Heste] QA L7} vl Ko} £ GAHS Bq3T gl

60
50
7 untrated

30

20 -

10

0 | S

1 2 3 4

AE
~
S

Wl trated

Figure 2, AE Between Control fabric and Dyed fabrics
according to Chitosan treated and mordanting method

1:NM, 2:Al 3:S8n 4:Cu
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1-3. Color change of Acrylic fabrics

Table 5. Color change of the Acrylic fabrics dyed with Gromwell,
chitosan and Various mordants

Fabric | Mordant ' Chitesan | L* | a* | b* | 4E
Standardi Nome | Untreated 93.9 ) 0.0 43 T
. Treated 92.8 | -04 5.5 1.676
| Untreated | 73.6 | 7.7 | -3.9 | 23.208
i None + PN
i . Treated 53.6 127 | -24 42.780
T " Untreated | 613 | 13.8 |-12.3 | 39.099
byed | Treated | 442 | 141 |-100 ] 53,630
1‘ Untreqted 7.4 | 8.7 —75,47_ 379t668
| SY U Treated | 583 | 114 | -32 | 38125
: " Untreated | 63.2 | 121 |-51 | 34311
CU " Treated | 419 | 153 |-25 | 54.629

60
50

40 untrated
30 I trated
20
10
0

1 2 3 4

Figure 3. AE Between Control fabric and Dyed fabrics
according to Chitosan treated and mordanting method

1°NM, 2:Al 3:Sn, 4:Cu

AR

Table 5% Figure 3& ot2¥ AE& FMH S W color Mot  UA]
Cotton 33} Silk B0 HolZ AAH 7| EALCE A2 sl FMF L wio} 7]
EAo R Aealx] g GAYE oo aibv} s FEEHL °'5} 5% uhgt
AP of3d Mg PRV EaY B2 Qo] e T AAERS dM
2 A9 Erh5e B J|EACR st AN o 2 E-‘—]’ b 253 qhe}
=

7184 A2jste] Fuig o GAstAY S35 8 Wt GAg 2o Mz
7} chitosang 23ty %W,*?E} B & zjo|7b bk, & @k chitosan ¥
Z7} v|Ae 2 Hoh 8Y FolH 3 o Reddishstd Blue Eol Fagt A3HE ye

A

ol X
o
3l

_41~



3 st (433, H2z)

:,L;.:

9) 1Y%, 7|4 e 7] ZI ok,

()]

-

£3 2o WA} A4 0]HE QUESLE 2abolE uehfn §
At 5002 X GuE TS A|EA HeE o ool

ol chitosano| Cud %848
2hso

E4H8Y FALTAS s :
o w“;j;_ oﬁl}m]x go M3 ofAHZYEY] Cudl 3l &

2 od 4AEe =E A g}

2000

10) 3913, wetd ol 2 EH Y 3tz 7| EAL 229 12E T¥

Polyacrylonitrile# ¢

Polystyrene” Chelate il q"E“'l' xiga}

79 FHEYH FEFH
5. oSt Adsta fay
A= B 1989
11) ¥4 TGDS BGD7
2 ofelE&4¥ CHELATE
RESING 343 £43 of
Sojaidistil tiehe Yabeh
He. 1990.

_42_

CH:OH CH:OH
H e 0, H T O
s
-0 OH H OH H I~
Hig1, 4 H
NH. H o TSH

.....

H CHa
He oy, - CH=C
CH2 \CHS

Figure 5. Chemical Structure of shikonin

~—CH,—CH—CH,—CH ‘1~—~CH;~—(T'H—~

! |
eN L CN_L CN

Figure 6. Structure of Acrylronitril
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Table 6. AE Between Control fabric and Dyed fabrics according to
Chitosan treated and mordanting method - 4

Fabric Chitosan EMordantf Cotton  Silk JAcrylic

" Untreated | - - l -

None ~ Standard: p 4 | 1.407 1.200 | 1.676
Mordant pye  Untreated | 137.079 49,556 | 23.208
_Dye . Treated + L 5TL 59.944 142,780
 Untreated | 54.889 66,155 | 30.099

| ’ Treated f - 67.779 ;67.96” 53.630
Mordant Dyed ' Untreated Sn 39.668 ;47 844J‘[ 26.000
| Treated 54,698 | 54.887 | 38.125

Untreated | 53 060 65,917 |34 311
CTreated | 162750 68,0241 54.629

P AE AN silioh BAH0E A A A degont A ge
chitosanAZloh ol qel2e] 7} 2ok 7] oot et WS ofagAg
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&3 gt aelstgal (34, A23)

A2oM F2¢ MAE EA R 7IEA A2 mE AApEEE 2dd 23 o

“

g3 e AES A4t
L. Control Z(42)e] tete] v aie) L 7124 Ralo] Sfshel chogdt Mapaabs}
0lod

2. X“ﬂ"“’i s 7|EACE Heste] YU o) To| Woptt o] FoAE
chitosan¥ 2 & Cug WEA2 ste] Gt 27} 71 B¢ 7| EANS v]H2s}
of Sno 2 Halsto i Fugt 27} AP w94,

3. Chitosan Mg Z7} vjd2)£ 2ot o Reddish A3 Blue Zto] A2 $ojF
o,

4. AH MAdate Silks Acrylic 2E2 71EA Ae & CuR wfg gt 271
Cotton gL 7|EANE & Alo® ufg G 271 714 3o
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Abstract
A Study Improvement of Adsorption of Gromwell
In-Ryu, Choi" - Jeong-Im, Choi”

The object of this study is to improve the adsorption of dye for
gromwell.

Dye was from gromwell first soaked in methylol and added the
distilled water, using same amount of methylol.

The fabrics used for the experiments were cotton, silk and
acrylics(KS0905). These were used untreated and pretreated with
chitosan, premordanted with Cu, Al and Fe.

Dyeing conditions were controlled.

1, Deep color effect was shown silk,

2.Chitosan treated cotton and acrylics showed deep color effect

and huge color
difference before and after the experiment.
3. In chitosan treated acrylics, deep color effect were shown. It
proved the good
adsorption of gromwell under metal mordanting.
4. Cu showed high adsorption of gromwell and deep color effect.
5. Chitosan treated acrylics can be substitute for wool.

I. Intriduction

Recently, coloration and finishing of the textiles caused the
environmental pollution,
Consumers are paying attention to the deep color of natural dyes
and its nature friendly dyeing process.

Gromwell is one of the vegetable dye. Its color component is
shikonin, a naphtoguinone group. It showed a wide range of color
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from red to purple.

Natural vegetable dye had difficulties in extracting the color and
dyeing, washing and storing. Also problems of colorfastness,
reproduction of same color, controlling the dye concentration needs to
be solved.

So far, repeated dyeing processes were necessary to improve the
adsorption of gromwell color and achieve deep color, Intensive labor
and time was needed for this,

Therefore, time and cost efficiency wasn t high enough to
commercialize it,

This study was carried out using environmentally safe gromwell
dye. Silk, cotton and acrylics were chosen and treated with chitosan
to evaluate the adsorption of gromwell. The fabrics were mordanted
with Al, Cu and Sn prior to dyeing to increase the adsorption of
gromwell. Color differences were analyzed after dyeing through CIE
diagram,

I. Experiments

1. Specimen

1, Fabrics

All specimens were chosen within the KSK0905.

Silk were purchased.

2. Chitosan(Ewha Fine Chemicals Co.) MW was 180,000 and the
degree of deacetylation was 98%,

3. Mordants(Duksan Pharmaceutical Co.)

AIK(S04) - 12H20

SnCI2

CuS04 - 5H20

2. Experiment

1. Solution of Chitosan

Chitosan was dissolved in acetic acid by mechanical stirrer for
24hours at room temperature. The concentration of the acetic acid
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@3 ggdaassa (A3d. A23)

was 0.75%.

The sample was coated with this chitosan/acetic aeid solution and
line dried. The wet pick-up ratio was 110%.

2. Extract of the dye

Gromwell was soaked in methylol for 30minutes with agitation. It
was repeated 3 times and same volume of distilled water as methylol
was added.

3. Dyeing

Premordanted fabrics were dyed at 40C for 30minutes and washed
and dried.

4. Evaluation of adsorption of gromwell

After dyeing, the adsorption of gromwell was evaluated through
chromameter(Minolta CR-200b).

The results are in CIE value.

. Results and Discussion

1. Color Difference

The color differences before and after dyeing were observed and the
results are
In-——————————————————- AE

AE shows the color difference of the surface before and after
dyeing, E was assumed as adsorption of gromwell,

table 1.
Fabric l Mordant Chitosan [ Cottonji Silk fAcrylic
1 Untreated | - - -
standard | None | q ied” T 1407 | 1200 1676
1 o | Untreated | 37079 | 49556 | 23208
| , *,Tr,gateg | ST | 59.944 | 42780
| Al " Untreated | 54.889 | 66.155 | 39.099
Dyed | _Treated | 67.779 | 67.967 | 53.630
- | Untreated | 39.668 | 47.844 | 26.000
| Treated | 54.698 54887  38.125
- | Untreated | 53.060 @ 65917 | 34311
| Cu Treated | 62.750 | 68.024 | 54629
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The best result was shown in Cu premordanted silk treated with
chitosan.

IV, Conclusion

Cotton, silk and acrylics were dyed using vegetable dye, a gromwell.
A gromwell was extracted in methylol.
Untreated and chitosan treated fabrics were used and 3 kinds of
metal mordants were applied prior to dyeing.
Results are as following ;

1. Mordants and chitosan treatments are one way to increase the
adsorption of the gromwell.

2. Higher clarity was shown in Cu mordant.

3. Acrylics showed a deep color effect in the gromwell, It will be
further researched.
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Abstract

Cotton, Silk, Acrylic fabrics® chitosan®.2 elste] HAHR zp22 Al
Sn, Cusd WEAE o &3 GME stgeY dhaxt & daprt usgit,

chitosan AH2|£7} vl L Hop o] BT d5aHA L4k EF Al
Sn, Cu 59 SEEA Y AH8A] Bet chitosand FAH AHETE w7} 6 & ¢4
Pt E5) o} IYEY H¢ Fujd Sn, Al WEHY A& GMATIL A W E
2| o} chitosan 2|29 A ¢ FMAN7L et oy chitosan A2 EE
s gAe A AHERE B S48 G0 HEHYU,

8l 3% 2341494 $ CuZ chitosan HYZE AP S ur} dMA o] 712
S5
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