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Natural Dyeing of Chitosan Crossinked Cotton Fabrics (1) - Gallnut -

Mi-Jung Kwak”, Jung-Sook Kwon?, and Shin-Hee Lee”

1) Dept. of Clothing & Textiles, Kyungpook National University, Daegu, Korea
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Abstract : For the purpose of standardization and practicability of natural dyeing, the mordanting and dyeing properties
of gallnut was studied. In this study, the colorants of gallnut were extracted with boiling water. Chitosan crosslinked cotton
fabrics were been dyed with aqueous extract of gallnut and their dyeabilities on the fabrics were studied. Additionally, the
fastness to washing and light 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(gallnut) by the chemical link-
ing of chitosan to the cellulose structure. The chitosan finishing and durable press finishing of the cotton fabrics carried
out simultaneously in the mercerization bath. The dyeability(K/S), which was obtained by CCM observation, remarkably
increased as the concentration of chitosan was high. Dye ability of gallnut showed higher toward chitosan treated cotton
than controlled cotton fabric under condition at 60°C, for 20 min. 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.

Key words : gallnut, chitosan, epichlorohydrin, cotton, crosslinking
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A e ASE A9l dajo] o]Folx|A
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APARS AT FENGA
!
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Jo7|A] A ¥ ot Al Fsk Al 32 4

FES AL 23S ARl Alo] vlEEE 210 g Als
FrhKwak et d., 2008).

AS7A FEE B AFERo AR 2EA} 33EQ)
FIEARS AAGA ] A8 o FFEFS 100% o) 7
21 7t R s ik 71EARS mjEiR| & o] 3 IR TR
2l AAzd =X AR AP, F59, BRse 2 &
AR 54 ol 7||le] & olMEs} A elA A
e olmxr]e 7|Qlg JuAYEA, F&olFAE 59 o
g 7] 384 5AE T o] AU, A o
7t 1=, Fol 3R Z=A 9] Z20E ZHA Jlo] A B
g E gk AEROX AR I FXEAT Adrk
(Kim et d., 2004).

£ AT e HHEY wXs T4 Tl 7kaA oTER
Z3|=de] o8] 7|EAbe] 7l WA ES AFE o (7w
Z], 2005, Kim et a., 2005, Kwak e d., 2008), o] ZE&ol
sl AAEE F QHIAE FA0E FEE EAE AR
SR oL, F|BAE Zhax gl ofgk A B midavE aF
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21 M3 R AlSF

2 A9l AM3E A EE KS K 00050 7178%¥ EFHxEo)]
M, AlFe] 542 Table 13 2t} dAle AlF FAldelA
TUT Az uiAE AHEEA o™, mAAl Aluminium
Potassum  Sulfate(AIK(SO,),-12H,0, Duksan Pure Chemica
Co., Ltd), Iron(ll) Sulfae(FeSO,7H,O, Duksan Pure Chemica
Co, Lte), dFFZ2s| =7, 24 FABMMESR, WeEke 52
I Aleke 2 A glo] AMg-sisiTt.
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Table 1. #&<] 54

Material Cotton (100%)
Yarn count 36'sx42's
Weave plain
Density (threads/5 cm) 175x 155
Weight (g/m?) 115+5

Table 2. 7|EAke] AEA

Degree of deacetylation (%) 991
Viscosity (cps) 101}
Ash content (%) 05!
Protein content (%) 05/}
G >
EEE
SMBLES
= s .
s S20f &R o
anx 20% NaOH S
I ELH0~1.5% Mangle rollor Aqueous solutio @)
ECH 5X]O:M Pick up 100% Crosslink‘mg
2%0tM EXt S EH Mercerizing
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(160 T, 28)

Fig. 1. 71EAtw AR &S] Ay =.

FerEA 719 o FARBIMER 89S L100F FA5HH
A 2 WEAIL & FAo] H wizhR] A, 71xste

M AlZsI9tHLes, 2003). ©o|EA AlZHE FEA ZFo)
(40 g)S FEANIEF 05% 89, whs-2n 65°ColA] 60
5w RESAIZ $ FA0] E wizkA] oA Axs)
o 2 AFo] AR AEARFe] 7| BARS AlFsoH JE
ate] A B Table 29} 2t} A8 &2 GAIS QRS
100%(owf)Z AlFFeE $ A8] 100:19] Eo] £ d&= 47]9)
Al BAIZE o] o= AMEEISIT), oju] dde] AT F
W 58yl Bole Sl B8 BES HE: auv}
50:10] == A8
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2.3. MEE9| 7|E4t 7tmX 2|
Fig. 1014 Hox|= uie} o] 2280A Axdt 7| ExhS
0%, 0.5%, 1%, 15%(wiw)et dlsZzZs|=d 5x10° M

-~

[¢)
3 FEe 160°Col 287 217 Axd T 20%(wiw)e] 4t
SPMEF &0 227 AX|ste] HAEe] wxisket FA9
F|EAr] 7l E HEE-S A ZEATHKIM et d., 2005 Kwak
et d., 2008).

2.4 9AM 3 iy

e HX3 28] AFE(MR), 71EA] zFzF 05%, 1%,
15% 7k LA A E] tiste] AlE FA9] 10080 3
she LAl FEAE 7Hdste] 40°C mEEE WHES o
ol HABIGATE A& A F AAM3] 71dste] 60°Col =
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2 o] RS J1FoR dlo] 3007 FAFT Falo] ¢
BEW 2ok FAlsl] 2447 B9 A Az AT 2
Ale] g

Aol ojs] JAH 7B 7t WA E
g, E, 5 359 vigAZ g o}"it‘r uj <
3%(owf)Z AAsIHon 1:1000 F3]
HAek mgas 71EAA 40°Cel 55}0 H &‘%% =
60°Coll =2 o] NS 7IEoR sl 3087 v
FAEt 247 7F S A AZ=AIF

25. &M gl FHAMEST(K/S)

o] A& 23] 98]l CCMS AE3Ilem,
L*(Whiteness), a*(Redness), b*(Yellowness) 3xH 37 &%
g o R F AR Atole] ARE MAtE FskE Hunter?]
L*, &, b* #3 A2HEE Pt L, &, b* 3 27
4314 A8t 2 Btk ARgERTh A Ee ot 2
o] o]},

AE = J(L* —L* )%+ (@, —ary) 2 + (b —b* )’

AR7] e HUEFadel] 2H TS S48
KubekaMunk2lol] 213k K/Sghs Ak, 9EEe] Jakscs 4t
Z39H. K/S= Color-view spectrophotometer(BY K-Gardner,
Model CG-9005, U.SA)ZE =431t}

2.6. GYMAHET

AGAZEE KS K 0430 A-1H (40°C)l 2JAStd Launder-
o-meter(HAN WON Co, Modd HT-700)2 AR&3le] =48}
Fom, AF= PO 2= Color & color difference meterS
o]g&-3te] KS K 0066 ¢35k Egtst MlEt 2] ARE JFFES
A F (Gray scde)E o83l SHo= B8t

YF A= == KS K 070091 1A 3t Carbon-Arc Type
Fade-o-meter(AATCC Electric Device)S AMg-ale] B3 HA
AIZF B BRAF & dFAREE Sgsl9 e, ARx 3
© 2& Color & color difference maer—g— o] g3t KS K
00660 <8t Egkal U3 Fo] A|ZE Blue scded ©]&3}]
SRR Hrlsisint.
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1 B E HEE

Flg. 2= F|EAF 7k ko] e WA R glo] FAA7k
of W 7t A& JAL K/ vl Aol 7|EAL v)H
g HAE(CHI 00)9 A% 27] GAX7F 108 Tk %
&9] Wyt gyt 158 o|3RE F43H 71 208
o|Fol= AlZte] AAsiE ke & FFhee] WalE yehlx
A=Y OIRL euixle] M4 FAEQ vl Hfeol AT
o] A9l FAAF | 23l o]FoiR|7] W] Z7] FAAIZH
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Fig. 3. Penta-m-digalloyl-B-glucose?} gallic acide] 3}shd =,

5 =4 7ol Loyt Aot A=7t Adst
A Gz "J’ﬁ%l A A B3 gaet daAteld
T Fagdgte] olFofA7] wEelg AZ-Erk(shin ¢ d.,

2005). 3 71=AF 7hal WAEe] A, 7|EA F7Ee] -
27] AR el o] 79 o] oA FA Aol Hls)

HAAZE 1658 ooz FFES] FUiske AFS U
Eislom 7|EAF o] SRS F45] STl A
A FHAAFTL 7|BAF T/ AAES sRERHE G
7+ 208 ol BE AEAA A ZIPJEHE =EsIGith

] s} Gareko] oF 0521 A st

05(CHI 05), 1LO(CHI 1.0) 28]3 15(CHI 15)%
7hA E’i%‘%ﬂ 7é—°r 7#7# Fs} FFE °F 12, 20 lw’ﬂ
FS 15% 7EA ] WA ES] - 7
l H|3lo] oF 753H«1 s FE 7}14%DP. o]
E‘Q?‘f} ] ol 7|EAF AHEuto s A84 5

Mol 7Ved Aoz Ak}, T3k 71EAt
= 3} ] KISg-2 95 S7FI9th. Fig. 32 2wl
2] A7 FAE<l pentam-digaloyl-B-glucoseet gdllic acid
o] }gha Frzxolrt. 154 A A e STl mE A3

o] Z7le euiAte] 97 FARY FRE7]|(-C=0), JlXHE
(-CO0-), 7F= A171( H) 2 F271(-0H)2t 71EAke] 4
7101221 o171 (-NH,)2] 733t F<lgel] ofgt midA|=A gt
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Treatment (Chitosan)

Fiber Mordant MR 05% 1%

Non mordant

Cotton

Fig. 4. MlAIET 2 71EA 7haAle] Swo] me dan el AR,

Table 3. vi9A|e} 71 EAY 7twAE] w=o e FHAHS}
Color Treatment (Chitosan)
factors MR  05% 1%  15%

L 8297 7205 6625 61.35

Fiber Mordant

a 078 348 451 508

m(';'rzr;m b 1327 1604 1731 16.80
E - 116 60 50

h 864 77.75 7539 73.19

L 8260 7253 6866 6200

a 009 252 301 398

Al b 1392 1658 1716 17.74

E - 107 39 30

cuton h 8063 8L37 8004 77.37
L 3050 4016 3452 3430

a 271 228 240 252

Fe b 422 162 040 020

E - 27 58 07

h 30266 32464 35056  4.60

L 7284 6528 5727 5472

a 232 394 527 575

cu b 1892 2000 2133 2130

E - 78 82 26

h 8303 7885 7613 74.88

3.2. 7|EA J1mAE| Y OHAR| X2|of [HE A4AME{S]

Fig. 4= g4 7 2 71EX 7lwAy] kol w2 g4
AlFe] ARKloltt. 7|1EA mixE] T WA E] 739 o)
2 A9l Go] o]FX|A] eIgkom FHE AFE sHgh =7
g Wi 9t} Fig. 204 o dsiiRe] 7|EA 7AE s
7t F7stel ulet GAE e U JREE STl A
e F2A ouA7t v FUiEALh ol 4 Al B
Cu iGAIRE mjHeF AEAXNE FAR 733 JeRHIT. Fe
AR A Ae] FrslE s TRl 2 oE WY
Al ARgolA 2t FARE AF-S YERIATE. Fe migdAl7E Az€
Z)Fe] A2 3 (grayys WAl U=t oA AR uld
Al Feol 2wzl A5 FAHER] ©d) o3 E3dS §

oX.

12 4 —O— Non
—A— Al
—&— Fe
10 1 —e— Cu
8 4
9 6
4 -
2 -
0 -
T T T T T T T T
0.0 0.2 04 0.6 0.8 1.0 1.2 14 1.6

Concentration of chitosan(%)

Fig. 5. 712t 7kwAd] -5 W&o Az},

_|
g
(0]
i3
|
«Q«
i3
>
o ¥
Baor
il
0
Q
<
> o
>~
P
_o|£
£
@t
3
e
i)
X

Bzt vl mEa 05% 71EAF 7kaxg] WEEe] Az}
e 1meelnem, 7l J1EAY] FE 1.0%, 1.5% o]
} 22 Z17F 6.0, 5,001tk w2l <3t 71 =4 vl
WA g 7184 7taAe] WAEe] Eg A= 718 7t
wAE HAES Eglo]l A JETh sigAlel FFel o
71EA mA2] WAEAe] EbS AP EH Al Fe Cu w9A]
A Al AubEoz 05% 7| EA 7t e] WA ES] Eilo] =
Al Yo, 7t 7|84k e Sk Wt Bgke S8t
ot s oA W J|EA FRdA e vl 7| EL
3} oulx} HE7F T2 Mol Fofslar 7|EAF FAPle] A
= WA BAE QiR AR7F AP AR A
Hrh o]H @42 Fg. 29 71EAF 7 A Ee] AR
wE JFEA A F1EA 0] shaE HAES A9 27] 94
&7} ZUVe Aol 7|91 Zlo g AziE) F1EAt o)
O 71l 7k 7|ELte] Hrheh aj gl Al
% zZggo] FuE Zlo]aL o]Zle| 7IIste] WA wjdA]
S A QAN Eete] Mt A4S 0 AEHT

SHA, Table 39| L*, a, b*gkel 54& A¥REA 718
A 2 AMelsmrt S7IEE Lgte] #4asislth o 71E
A kA e ofs HErt sl o 4 Qi) 7|EA vl
A A= 45 gAle "= Al Cu, Fe 02 L*
ol s on 7 midAe] s B FET B8
5 L*gho] sl Ae B F Ak ake FuldA 7E
2 vAE] AR 7|EAF 7kaAE] WAES] S 7B 7t

|

s



et Sp A2 vAEe] Hel

wAz] 9 7hEsE S7kek 3 S T1EAR 7l E
HAZ2] 9 wdA] Wb Cu, Al, Fe &£22 agto] =
A Yelskon, 7 mjdAe] 9w 7B TRt 2S4S
agrel kst wEhA ﬂiﬂ g TozH, ket 7| &
2be] FErb BoE F2Ago] U MEIT brare] 7
- ALZF Cu i 9ellA 71EAF 7k 9 o1 ghgo] Fishel] )
2} STkl Ade Jepiion, e widAlehs 2] Fedl
AoE JEA 3 15%¢] 0208 ALstrE (7S LR
of Fuld 2 Cu, Al Wi9e] A9 & AFE 7HE =3
AAA} O

Adahe g 3 AlSe] s JerIT
duro g FEAbhaE 7]EAe] WelRAel SR
° 24 gkl A OFF1(-NHp)¥} 3} 6 Ehae]
F217)(-OHAololA dojub=s] SAEldllA e ofvle] nkg-
o] Bl& §58led oflo] rharel Frtste] dFAdEle] o
(NH)E 7H 7kl G458 4717h offink. whd & Ao
A ARES ThaA] ClH SRR =L FEAte] Tt glof
APGES71M e 7Rt ojuA] U] Evjjslolr] o
ofuh=t] olufolli= UF/JEN] oFI(-NH)S ZoiE FiL —%T
FAIE] 271 (OH)eIA 7hrh dofuks Ao OLaqxa
o W B Aol FAE 1B vk wEEe] A 1
dEo] Ae 7w 2= Fg 6 2ok A 12 Belm
processl] 213+ AEZQ AAER Q2 71w (Mark et d., 1971;
Mckelvey et a., 1964)°]H, Ngah-Endud(2002),

o)
M

ol

o‘l‘2

CH,OH CH,OH CH,OH

AA) - SHJIE FHl0Z - 381

Zeng-Ruckenstein(1996) 2 Chiou-Li(2002) 5ol ¢
7| &2t Zhaolt), 3 B Ao @FEe vl
A9 AR £ OH M*%‘oﬂﬂh *Pﬂ 37%]

5+ 3fxet 2

L 29} 7o) 7 ]E&-?]EL
o] F3 11 AJEE 7tuE
EAz) 5 Aoz T
Feergsl 7Rl LA

g Pt EAlel Z1tE

£ o
=
N
ol
2

S oo N
= —10 o

)5k

a!
)

rE i rlo

ofh

SERE

E}(Kwak e a., 2008).

3.3. 7|E4H Jtx2] W oHgN| XM2|of mE YAl
Table 49} Fig. 72 vigA|e} 71EAF 7k XE]o] weE F3t
KIS YERAL Ut Fuld FAelx w3t Mzl HA

A= A=tha |
E(MR) 7|EAHS 15% 7hA)z] BA2o] K/Sghe 05743

Table 4. WigA] & % 7ial 7)1 EAY ol mE DK/

Treatment (Chitosan)

Fiber Mordant
MR 0.5% 1% 1.5%
Non mordant 0.5743  1.3498 21128 2.8231
Al 0.6972 14677 29087 3.0158
Cotton
Fe 31492 36794 58765 6.1779
Cu 17346 27445 49455 5.7756

CH,OH CH,OH CH,OH

B <0 N i < S

Cellulose

Cl

Chitosan

| 20 wt% NaOH(strong alkali)

H
+ CHZ—C\—/CHZ

Epichlorohydrin

CH,0H CH,0H CH,0H

ke

cr-a2

NH, OH

~oJoz7 o

CH,OH

CH,0H CHZO CH,0H CHOH

R =l

oTl

NH, oH

0.

CH,0

CH;O

oL I

o “I" 2
Fig. 6. ol’d== 71EA7k

3 Crosslinked materials

NH,
OH NH: o

NH, OH NH, OH

~oL5¥T o[5S o] 0—

CH,0H CH,0 CH,0H
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HOH (!‘,HOH

H2 LHZ

GH,OH CH,O

CH,OH CH,OH

oo

HO

3

0. O—
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OH OH
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7 Table 5. GAet 2 Eo] A=
6 Fiber (Tcrﬁ;g; moNr?j;nt Al Fe  Cu
5 MR 2 2 3 2-3
0.5% 2 2-3 3 2-3
4 Cotton
0 1% 2-3 34 3 3
Y 1.5% 2-3 34 34 3
21 Table 6. G 2 Eo] UFAF=
11 Fiber (Téﬁ?tt;“;; m':rzr;m Al Fe  Cu
0 . . ‘ , ; . . . MR 3 3 4 4
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Concentration of chitosan(%) Cotton 0.5% 4 34 4 4
1% 4 3-4 4 4
Fig. 7. W94l T/ % 7k 7182 ol whe A2H3 (K/9). 15% 4 3.4 4 4
7 2881 7B 7hARl WAES] A of 4 ol 34. AET BN
KISito]l 7kt o, SRtogr Aiato|7t A A=A Table 5= AEAZ| =S veRd Zleoltt. 7|EARS: 7R
Atk KISFE 2.8231 71EAF miAE] 2E2] widA] A 9 HHES] 9 A3 V1= AEAEE 747t 3=
g A3 Galxo] ddE Ale] 06972, Cuel 17346 X TabledA] & 5 9So] AR EE 71w 7| EAF dtefo] =
|rkekal lom Fef| 31492 Erhe ZF "olxl ZAo|rt 7Rt whet 23] 25HOlM 2-35HoRE ok ST
AL 71EARE THRAIZ] AFES] 79 midS B & iEAN] FFE B AR Foide s gile™ Fe g
ol 7|EAF Mente g Quial dre] AAgMe] 48 7k Cu vigeM = 37 ¥ 23522 ot Zrlkehe 43S UE
g ZoR Aty g 7|EAE] v5 Skl wet K/Sgke] ATk 7184 71 WA ES] widA] Aol oF Gz A
7l AR, 7B 7hwA g xe] d3bge] ST = Fude] ot nR AR B Thaghde] SRR
& & Utk 71EA A 2 3 FTkeh wigAl Ao wE & GEEo] A RS B ol FEEE EE A
ARl F71E Fig. 30X & < Adxol 2nixte] d5 74 TS UERAL St olA2 AR5 nFoA J|EA 7t
el 7 d7](-C=0), |=HE(-COO-), 7HEE-A]7](-COOH) 2Fo] 15%%] WFEo| o] Feo} Cus g AT A <F
g FA7](-OH) 283 s @A Fo]0] 71ELRe] 7o) 10 ool g F7HE W)l Zlol 7IQ1eH F1EA vl
221 oFRIZ](-NHell &J3ll 73t g1l olgt migAI=A o AL 5 AFsng 93E P2 28 ASHEER o
o] Z7HE7] o R ey o A} 78 7hrA e 3 oulx} AAAMo| Fse Aoz g Al W] A
AL 4 AATE =3 wGA] A 5 71EAY

Sthstslon viRAlel] ukE A3 A FAsHOE TA FENoU dFE S7PT Fed Cu vl

slazhe 9g 4+ YS Ao weEr Al v1Xx) R}, Fe MigA & A8 39S =AWk

Al, Fe, Cu 94| AREAl 7ol A T K/Sgre] 57} F B 7heskel] BAgle] AntE e 3 ool Mg
e Fg 14 B 5 Utk 58] 714 faAlel $A0 Ews Yerlz Qo] & Aol Aed widdA] FolkE 7
Fe, Cu mA1E AH8-skE 749 KISa2 @A s S7tstaL & F2 A =S et E3 Cu miax| 2 WA
ATk 714 Fold e 7L 7haAle] WHEe] A vd 29| 75 71EAt miAe HEEe) sl )RS Tl A7

A2l fol mebd KiSgel A WsiEa olrke dolth W Aol AEAEst T Sk A% Yerigieh A
o] A RS GRsh 4850 GRS A WO sk RN o] F7HE5E T2ln Fe W Cug

4
A3 9 Wk ohJet MAAGE Agole] FHYS TS F olgdle] MY A VLS AT G Sk BE A9
A7) glor], 53] Fesh Cu miglel Qlof 7lEAt ke ElEsh gYEE AT tehle] el 98l A8t &
WARS] A9 B AT WReIA oF 100 oyl A& F 28 /F5Y Ao AEH
be ngth Web WARS) ont 9 A 9HEL F7 Table 62 UHAAEE Ve Zloltk. TalelH & 5 9
A7) S AR TkAEis @ Fe Cuth A %ol J1EAL sk % ohgA A el wAglel AwEoE
B s 2ol BRAY Ao Yzt 53 APAHEE ekt ok AR e 9%
[e3]

AR wiE AP AmolME 1B Tl fell #Ag]



o] 373 Uiz Utk 71EAS 7xEsiAY Fe 2 Cu
ke 7HA71A] 9%—8—
DWEZ} Ho M 37, 7|EA 71a A7l AREME 4
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