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Natural Dyeing of Chitosan Crossinked Cotton Fabrics(I)
- Clove -

Mi-Jung Kwak and Shin-Hee Lee
Dept. of Clothing & Textiles, Kyoungpook National University, Daegu, Korea

Abstract : Recently there has been a growing interest in the use of natural dyes in textile applications. Natural dyes can
exhibit better biodegradability and generally have a higher compatibility with the environment. In this study, the colorants
of clove were extracted with boiling water. Chitosan crosslinked cotton fabrics have been dyed with aqueous extract of
clove and their dyeabilities on the fabrics were studied. Additionally the fastness to washing and light, and the effects on
antimicrobial properties were also investigated. Cotton fabrics were treated with a crosslinking agent epichlorohydrin in
the presence of chitosan to provide the cotton fabrics the dyeing properties of natural dye(clove) by the chemical linking
of chitosan to the cellulose structure. This process was applied by means of the conventional mercerizing process. The
chitosan finishing and durable press finishing of the cotton fabrics occurred simultaneously in the mercerization bath. The
dyeability(K/S), which was obtained by CCM observation, remarkablely became increased when the crosslinked chitosan
concentration was higher. The hue value indicated reddish yellow with increasing the crosslinked chitosan concentration.
And the color fastness to washing and light was the almost the same. The chitosan treated cotton fabrics showed very

high activities with almost 100% reduction.
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Table 1. A &2 54

Material Cotton(100%)
Yarn count 36's x 42's
Weave plain
Density (threads/5cm) 175%155
Weight (g/m’) 11545

2.2. 7|Ebt 9 olio] F|=

ARZAA Ty B9S2} AAS 76 ZelolA(E
BAAKF), d=HE FABIUEER 50% 789, jhg2
110£2°CoA 2417 B9t A&7t 80~100/ming] =2 9
A 719l O] SUER 89S 1002 X5t
AHA Rk WHEAIZ] & FAdo] F w7k A, 7Azse] 7]
EALS Azt oA Axd 71EAF ZHol=@og)E
HAER 0.5% 78, -2 65°ColM 608 B9t 7ds)
Al WEEAIZ F S0l F wizlA] A 7AzREe] 2 Al A
43 ARAFe] 7|BAMS A3 F1ELte] A EAFL
Table 29} 2t} 95 FE2 GAI] A 100%(owhHE Al
gk = Hu] 100:19] Eo] Eo] AU 871014 SAIZF Bol o
Aoz AMEEITt ol ddel AAFe: T 5L xst
o Bole Tl BS BEsle] HF Hu7) 50:10] FHEF

A&},

Table 2. 7] E4Fe] A EA

Degree of deacetylation(%) 85.0
Molecular weight(Mv) 40,000

Ash content(%) 0.5

Protein content(%) 0.5
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MR 0.5% 1% 1.5%

Non mordant  1.3116 2.9763 5.1460 5.9423

Cotton Al 1.8515 5.0227 6.3124 7.9885
Fe 27712 5.2209 6.4085 8.7912

Cu 2.1146 4.9455 6.8689 7.8934




264 IOl ZRIIEEIA) A0 A28, 2008H

CH,OH CH,0H CH,OH

CH,OH CH,OH CH,OH

\#?\o\#?\ \#?\o\ + \ﬁ\w\%\ \#?\ —
Cellulose Chitosan
Cl X
20 wt% NaOH(strong alkali)
+ CH;—C—,CH, = Crosslinked materials
¢}
Epichlorohydrin
CH,OH CH,OH CH,0H
: : . Iz on on NH; NH. NH,
—o O 070 O7~0__ -0 o o 20H 20H 20H
o (o} — ~
HO on  HO o HO oy O\ioff O\iof7 D\wo\
| CHZOH (\3 CHOH CH,0H CH,0 CH,0H
CH.
e (‘?HQ THZ
CHOH
| ‘CHOH CHOH
I b
CH,0H CH,0 CH,0H CHOH CH0 CH,0H CH,0H CH;O CH,0H
—o O 070 O ~0_ —o. Z;O;F\O L 0;(\0 O7~o— /; ?\o J; ?\ J; ?\
W L,oowe Lowo L HO \y, HO Ny, HO N HO by WO L,
o
851 2 853

K/S

Concentration of chitosan (%)

Fig. 4. Wf A $7 3 7k 7| B4 el wh& d 24 (K/S)

A ZtmAgne 2y 93 JFEAS
ok WAl Mol o3 d2Hd
w2 st sE A
WG ARBAlGE Al Fe, Cu "QA] ARSA] Tl g
ARt K/SEho] E713HS Fig. 49014 B 4 9tk E3] Al
Fe, Cu WAl AM&-3} SAlel 71EAF 7k g|r]ell= K/Sto]
A FEEL Ak wige] E9)EE A9 71EA 7haAE
o} 71EAF v (MR AAI g A4 Apol 7t frkE] AL ).
ufebA] 7| EAF 7k A rF k] el 4 mA 2
AAge] Aols AA T/ ALE B F Slth o7IM &

Fig. 5. A= &9 g+x

ok He AEA kAN A g e 7] wet
A K/sgto] =7 WskElz ks ol ueb mEe] sk
qelE RN ARG 485 FRYS AL 9L

Wk OME‘r Aok 2Esle] AREE FIATIAL e,
3 ?%‘Z}E%ﬂ Qoe v Ae]Erke 7=t 7l

3.3. A=z "I}

Table 5= MEAZ=E Jepd Zolt). TableolX] & 5
5ol ASHASIE 2 Aol gk wEe o we s
PV RAES] AS 7EAr b B Tkl BAgle] A
A== 1 ‘—HZ] ZJ_E el Al 2 CuE Wi A2]st
H=e 7|24 B AR He] 7| EAS Thal7l @
0] A3 AR 27 B LS IR
FeZE vjax2)slt FEo] AL J|EAVIDST 9 7]__,7_7‘51—31:01]
dAlgle] A g e Ao At oR o] AR e
VRS Slo] & AtollA] ARERE widAl Sellde 71 ?8

(R )

il



AFAZ =S YeRlT. 5 CuE mjg9A st A&l 3¢
7182t vlAE] HAEel Hlste] 71EARS Thal AlZ] A EelA
AREF =7 ta S7kske BEE YEhiaL flem, 7had]
Eqte] FETF 15%% oY Afole ATt 15 &

o = =
ol A1EAL 7k % vhEA A2l fel wAgle] AEos
S QYANES ety k. Mg ge F

[e)

T =

A WiE AT HzAME 7EAL Tl fel 8
o] 2 WA 355 YERAL Itk CuE i A2 d H=2]
G JNEARS TRA7IA] 962 dse wAEE ol 459, 7
EF 7 AR A EeME 3492 ERllo] d3dEert
7182} 7haeh @7 ozt Ahadlke A UERiL ok Fe
£ v AH2lsle 9= Cu vigxe ez AR A
& Uehlal 9lom 71 Zha el whet d3E ee
Z¥z} 345, 4595 UERAL Sioh B3 AREAIE AlLlg
Fe 51 Cu iAol SlolA, MiAAIE A2fslA] 2 WA=k
the WEAE AEd Aol d3ARET SUkske AdE
VR glo] AEF A Alelle o] mjaA] Akge] a4
o Zog yetdEn

ol ¥2 FU-lU

—

Tableol|X] 7]|EA} 71§57 we 3 EE e vl
P 7|BARS 7 F1A] 2w WAE R Ee] I3
w7t oA 2 AEE e Jon, 71ELe] sl F
T 05, 1.0, 2L 1.55F%AME F oges £33 2E
WA 2AM dFAREE 2L 2 e o] A

Table 5. GX 3 A Eo] MEgAZ=

Fiber Treatment (Chitosan) Non mordant Al Fe Cu
MR 1-2 1 2 1
Cotton 0.5% 1-2 1-2 2 1-2
1% 1-2 1-2 2 2
1.5% 1-2 1-2 2 2

Table 6. FA T 2= AdFAZ =

. Treatment Non
Fiber (Chitosan) mordant Al Fe Cu
MR 3 2-3 4 4-5
Cotton 0.5% 2-3 2-3 3-4 3-4
1% 2-3 2-3 3-4 3-4
1.5% 2-3 2-3 3-4 3-4
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Table 7. 71 EAF 7t A e A& FF54

Concentration of chitosan Bacteria reduction rate(%)

(%) S. aureus K. pneumoniae
0 24 33

0.5 98.5 99.3

1.0 100 100

1.5 100 100

1.0 93 94.6

(- 258 AT F FE)
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