ISSN(Print) 1229—0033 Sl AN 7}F )8 X A 23H A 38 2011H

ISSN(Online) 2234—036X Textile Coloration and Finishing
http.yydx.dor.org/10.5764/TCF.2011.23.3.201 Vol. 23, No. 3, 2011
(HAR=2(8=))

OhE 2 Xz2lol 2Bt 7158 d=

- 7|E4H0 LX|HO|ER m|=E

10

| "=

e

]. x| 2

—

249" - o|F3' - ool

0x
P

Y

Adosta Aemasty, 'ggdstn 4425, (5 BSG

Preparation of Functional Textiles by Multilayer Structure
- Cotton Fabrics Treated with Chitosan and Alginate Skin -
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Abstract— With a new method of applying chitosan and alginate onto cellulose, multi-coated cotton fabrics with
chitosan and alginate were prepared and characterized. To coat cotton with chitosan, raw cotton was dipped in chitosan
solution, mangled of lkgf/cmz, neutralized in 2 wt% NaOH soluton, washed, and dried at 60°C oven. The
chitosan-coated fiber was dipped in sodium alginate solution, lkgf/cm2 mangled, neutralized in 2 wt% CaCl, solution,
washed, and dried at 60°C oven, resulting in CCAC(coated cotton with chitosan and calcium alginate skin) fiber
characteristics. Excellent absorbancy of distilled water and saline solution was observed by the absorption test on
cotton fabric treated with CCAC(0.5 wt% calcium alginate) and 0.5 wt% calcium alginate respectively. The SEM
photograph confirmed the uniform coating on the cotton fabric surface.
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T 5L YA, REA, GEAY, A5
9 gHen we e g i
A gotg AR L FB LUA 5
Foll el o] g3trlo] AT = QOIEP'
A2 AAT AR ot v

o X

VJ?‘J::oZ:U.?L

Ay =
s 2
Az
A5 walo] Z7hee] whet A A6 W@ A
ol AT ARRE BxSE FEEH
e Relsh) 9@ Avsk gas AgEw
ATF. F2 A EALS A4 Helst Wyow
At st $743 24 9ol ek Knal
52 | EA 8N 54 BAREE oy glyoxali}
glutaraldehyde @] 7} A7} 335 o] &= &8 X
Wes sto 71BEAN AME 1113‘-0}935}10). Lim
S MER QAL F|EARE 9 %(w/w)lithium chl
—or1de(L1C1)‘E 333+ dimethylacetamide(DMACc)
2 guj= she] BAE A7 oS 44 FAHS
A Az ol HHEL Ale) 74
A 240l FA won 34 1Y ol SHLed
= FEAZIH A ZAde] At aga
AR AeS T AA AYE & A, 71 EAM
Afroll &3] REAY F4H7] oF7] 2
of Mg3s7t S71drs 1§ ko] 44
st A3 A5 € =&ES sy, 71EAS
95 AY & B @AFol FA @ob ALY
ARl oA AYEZFAAE HA7H ¢
7b AT ol AFAE HEE FAAE o
AT 5 de EEE EAYIEE AHESHATH
7|EAbo] =2 HAR flofl dAYlER Ty
= oto B ghel WHatE dotR i, F5¥o dist
of A Bz} sttt 7| EALS] 93t 34
I dAHe|EY B 5 ol &t drE
AZU A AT FHA 59 715482 2=

=

oF} AERAR 5 olg] HopolA Ago] 7
shoha A7 gk mebd, 2 ATelAE WA
R 7|24} AR Yo FF-E Sof AzE

CCAC(coated cotton with chitosan and calcium algi
-nate skin)g-f-ofl UoJA LA|HO|ES] F=of w}
o Uehhs B4 tfste] nFstuA FAct.

2. & o

2.1 Mz A A}

2 Ao AMEE A= BT T 100%(F 2)
2 ALl gow, Wi AAF 442, YAF 435
o]®, chitosan ()] EH}o] oA AALS}H
L HZ=7} 12.6¢0pso] I, %* o} A| & 3} (degree
of deacetylation)7} 92%¢] AL W= AA
o AHgstE o ﬁuufs R0} obH =
(Aldrich chem co., 97%)& AM-&38g 2, L3}A]
7171 $18) 4:AFShEE B(DUKSAN)S AHg-5}
k.

sodium alginate= Wako Pure Chemical A& ©
2 300~400cPE AHgsFoH, 18kA7]7] 9
3 AHEE CaCli= AldrichAte] HR|5HA] e 1
T Aok gt

2.2 ChitosanO| OEE HMFO| XH=

2.0 wt%9] acetic acid &M 9] chitosanS FA|H|
= 0.5 wt%, 1.0 wt%, 1.5 wt%, 2.0 wt%, 2.5 wt%
£ 24A7F nytste] 2bds] BeA1A ohRt &
9] chitosan &H-& A &3t}

Zﬂzﬁ chitosan Nl AHS JXA|AH =x

AZL F 1 kgflen' 42 o] Wa2E FTA|A FAH
TYU3}A chitosanM-E =X A]7]1L, 2.0 wt%<2]
NaOH $=8Ho] ZX|AX|A chitosanS IL3FA| ]
Z, FAIEe 50 T 2=oA 3087 AEAZR A
=g

2.3 Calcium alginate7} L= N XX

Z 249 sodium alginateE F-A B2 0.5 wt%,
1.0 wt% & 24Xt w¥Eato] ghEoj X &9 of
AW AAAA = A7 F, 1 kef/ert 2 9]
WZo] ETA7 F 2.0 wt%e] CaClz 3-8 H o]
1A 7| 50 C 2= A AEAZR AlA =
Ho] calcium alginate2 I EH WHFE A=x
stk

Table 1. The concentration of chitosan and calcium alginate

Sample Treated condition

Sample Treated condition

Cotton untreated

"CA 1.0 wt%

calcium alginate 1.0 wt%

Chitosan 1.5 wt% chitosan 1.5 wt%

"CCAC 0.5 wt%

chitosan 1.5 wt%+
calcium alginate 0.5 wt%

calcium alginate

CA 0.5 wt% 05 wit%

"CCAC 1.0 wt%

chitosan 1.5 wt%+
calcium alginate 1.0 wt%

"CA: Calcium algiante,

SR MIDESI T T 23 K 35

"CCAC: Coated Cotton with Chitosan and Calcium alginate skin



2.4 Chitosan/Calcium alginateZ} m|ZE
HMF| M=

229 Ay FYU3HA chitosan 1.5 wt%7}
g2y HAGE AR T 1 Yol sodium alginate
LM 0.5 wt%, 1.0 wt%=S 22 =X A| A 1 kgf/er
o oz W] BHAIZL F 20 w%e] CaCle
Sgolo] 13} A7 ) 50 CLEOH AQAz
Al#A chitosan®} calcium alginate2 I E-F HA-F
(CCAC)YE AlZ3Hgiet

2.5 &M

Ef =3 : KES-FB system(KES-FB, KATO Tech
Co., Ltd)x ARS8t CCACAHro diaf KES
ot A@E stk ARABE A2 gL
gk 50 gfiem7kA] Q1AFstaL AP =} QAo
A, A% ¥ SEE B4E BAslch WY
o= ) A Zto] 87} HI7HR] AES A
o HEAA S AT FY WL KES- FR2
2 AT, $EATL KESFBIZ AHgatel
SR L} IEE G B FUHEALS
KESFBAZ AMgalo] BAsiglon], nhaAdel
st AR7] 5L BASNS ol9A 24
gotd SHAE 25T do] 2 EHAS A
=& 94 BARFY 712 = # AR KN-301-
Wintero]| Z-&8}o] £33 E(total hand value, THV)
& st

S5 U S50 =3 : chitosand} calcium
alginateo] Z}ZF =325 H, CCACHR, AT 3514
Fe muE W A7 FR4 A A ASoA
KS K ISO 9073-6 : 2007 ¥Fseo] ol A<
2Pt aL, 10E, 208, 308 A Fo S5
& 24sto] vlmahec

HM=EZF = : chitosan 1.5 wt% 248, calcium
alginate 0.5 Wt%, 1.0 wi% A&, CCACAHS, 1|4
o wagel BalH SAMsLE eelaly) st
A&7} 7]7](Contact angle system OCA20, Jin Tech
Trading Corp)2 AHg3ko] 235tk 2 240
H R4S 10 me] gikg gomd F 24e
gon fxg s o8-8t ARloR Y
o &24044S Bkt en, 4% AlRE 33 &
= 24ste] BRGEE Aol vmahgich

TGA &£ : 7+ AR dEI ASE A3}
7] $]3}o] Thermogravimetric analyzer(TGA 2050,

Os 2E ™elol 28 Disd 822 M= 1203 |

TA Instrument)E AM23le] ZAstgom, 10 C
/min®] 4$& &L= chitosan 1.5 wt% A-§2}
CCACH, "AH g A Hfe FLodE 30 Co
A 700 CrtA| Q] ZFAAE 2431931, calcium
alginate 0.5 wt%, 1.0 wt% A1-8-2] AL 30 CojA]
600 C7tx 9] SFHAE St

SEMO|| ofgt mM ZHE : WAHG FHA
chitosan®} calcium alginate®] =3 A T
317] 95ty F450] 23 ¥ 7|(E-1030, Ion-Sputter)
g Ajgalo] Ao BUE uFom AT £
3lal, FAFAAFE 1] 7 (S-4100, Hitachi Co., Japan)
& AHgstel BATAE

EDS =X : CCACAHE FHo| E2E calcium
dginateS A BAS 3h7] 945t} CCACH R
FHES F£0]|2F87|(E-1030, Ion-Sputter)S A}
g5le] WiZo @ FESHT, EDS(EX-250, HORIBA,
Japan) & A-g3to] =Rkt

FIEA BEAE : A2 9 A0 129} chitosan
o] X E H|ILA|, chitosan AlEE 2 A 9] pyranose
ring®] C2 9Ioll Sfol=2A] I1F TjAl 13} oful
o Ge2 oblie o] glonm P2 U] Wz
RS st 9k uwEhA AEZ AL chito-
snd] A4 YR §RE olgato] chitosan®] T
g BEAE 4 ) Elemental Analyzer (FLASH
1112, Thermo Fisher Scientific Co., Ltd., Netherlands)
£ ARESHe] CCAC A9 ZF 94(C, H, N, O, )¢
A B4 Slo] CCACHH] chitosan 52}
dFS Absla, AxE ARY AP A, 9 F
= Atk 2ol 9Jdf add-ong&S ALtsHTE

'l'/I/'l i

Wy
—L_— %100 (1)

Add—on(%)= T
0

where, W : dry weight of sample after treatment
Wo : weight of sample before treatment

3.1 Ef &3

Chitosan, calcium alginate, ] *2] H2]&Z2| ¢
7 B4 S4stel doixl YA ALE
ol/d A9 712 B gk Al4H4] KN-301-Wintero]
Zgsto] ) F& A4S, Koshi, Hari,
Shari, Fukurami 5-¢] €] 3t EO|2 3l $T4
9l FTHV)E Fig. 20] Lhepi3ict.
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Fig. 2. Total hand value(THV); (a) chitosan—treated
cotton fabrics, (b) calcium alginate—treated cotton
fabrics and (c) CCAC (coated cotton with chitosan
/calcium alginate skin) fiber.

chitosan®] 739 1.5 wt%7} 4% 32 LEr
W 3l3l, calcium alginate®] - W&o 3
Al #H S ] calcium alginate 1.5 wt% ©|AF9] &
AL o] BYBe] & A0EX B, %

Bt=ZG ALl A A 232 Al 32

)
it
lo

Moz B w W HEo) ERAIN 2AsHA
ExEA kol B 24 e ofegol
mol 0.5 wt%, 1.0 wt% s #3339t} Fig 2(c)
= TH.V7} €43} chitosan 1.5 wt%<} calcium
alginate 0.5 wt%, 1.0 wt% S CCACAHFZ A=
stof o) ZH& ¥ Aol WHF B} S5
g #e e AR &= A g chitosan,
calcium alginate {5 Hth= ¥ THV Ik
2 ey At} o]= calcium alginate:= @2 &
EoMAE 2 JAEE I oA WEE 9]
gsto] 7hERLolE EF5aL, EHAA FE
SHA =X E A gobA H g2 SA 5= o 9
F= & Aol ofd7t A4 Hoh

72 Ag" F2E 23 7] gl o
719 EAE Qs MERANYT 5T
o] wrtx ®1H uf 9+ E calcium algiante
59 A%, CaChy sxof wet EAFA
o] AxNERE Aol oAt g

2 Ao A= CaCl, 13} XS PR, 2%
o]7] W&ol alginate®] FEAFYE IA] &
AOE Hoj It} S/, 24N AES T A
9L, CCAC 4§ = calcium alginate 0.5 wt%Z *]
98 @ 497t Fadol 71 Saatark o)A
2 5o Hold WA E WA Ql calcium
alginate A2 S aho] 27 Fawrol o Holytet
o] 7tk (b= AEl4l e 22 sol A
o] A= CA Afe dAZrel B2 &
&}, chitosan A8= &Aoo YA
St= 4= Bt & 7HA] 245104
S =A%t 23}, Y3t calcium alginate 9
FZo= B3, 0.5 wt%2}t 1.0 wt%<2]
2 Zpo]E Kol Ut} o]= calcium alginate?]
BE7} oldaE HARe BATS Y &
ofo] FUAshA EEHA obA] F& Wl ol
L gAoZ ®Ro] Atk CCAC A8 chitosand}
calcium alginateE Z}7F A3 HFE3 vlA
HAARF Bt 580 £33, CCAC A+ &
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—+— untreated cotton
—%— CA0.5wt%
—A— CA1.0wt%

14 —@— chitosan 1.5 wt%
—&— CCAC 0.5 wt%
—4— CCAC 1.0 wt%

Distilled water absorbency(cm)
[ ) w S ot

3
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Time(min)
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(=}
=
=

- (o] (2]
L L L

Saline solution absorbency(cm)

2 —+— untreated cotton
—%— CA0.5wt%
—A— CA1.0wt%

14 —@— chitosan 1.5 wt%|

—&— CCAC 0.5 wt%
—&— CCAC 1.0 wt%

S

20 3 40
Time(min)
(b)
Fig. 3. Relationship between the absorbency of (a)
Distilled water solution and (b) Saline solution (CA;
calcium alginate solution, CCAC; coated cotton with
chitosan/calcium alginate skin).

o
=
S A

cotton CA 0.5 wt%

chitosan 1.5 wt%

Os 2E ™elol 28 DIsd 822 M=1205 |

3.3 MEZ 5%

Fig. 4= chitosan 1.5 wt%Ad-5-2} calcium alginate
0.5 wt%’d-%, calcium alginate 1 wt%4]-8, CCAC
A, vAE BER) WE7 23 Aol vl
g H A|o =72 82.6°0]1, calcium alginate
0.5 wt%d829] CCAC A& AL 343°0]H
calcium alginate 1.0 wt%2] CCACA-R-9] A=Z2
2@l 2] F4% 2p4oln 44T A%
Hoz Fedo] $siR ulnol Be ALY,
™, chitosan, alginate %7 X402 FH5A 0] H
OfFER CCACHHO] HEZHE 24 ¥ o SR
7} A& BHAA FEE At MERE HE
Zto] th2 Azl M) e g Uehjglons
CCACH#9] Faele S4sittn gel ok

ERERa

ek g

3.4 TGA =X

CCACAHRFEE 1A e HEET} calcium alginate
0.5 wt%, 1.0 wt%, chitosan 1.5 wt%o]] &% & 2] st
AR5 g&3l AE= Fig 59 vlaste] Uy
Atk 19S B WARY Bl E= 200~330
CTA= o]y", chitosand-3= o2k 250~350 T2
Ao e, algiante?] 7 WA}
H|g 2Eo4 Eajdrt. CCACHR9 &3l =
TE300~350 T2 o 52 23 & 32 YEr
22 o™ chitosan 1.5 wt%7} =% 457} H]
wA F2 2 2= S e 919 calcium
alginate7} =X % 479 CCACAF= TGAE X

CA 1.0 wt%

— 4 4

CCAC 0.5 wt%

CCAC 1.0 wt%

afi > -

Fig. 4. Contact angles of samples.
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A vjg AsE BHo|a gtk APAtolA
+ chitosan $gFo] ‘35}_% Ao A= Fgo| =7} H
3l 3R, o A Ao A X chitosan T
= Hg 3 ﬁvﬂlﬁ% o HeSud vy
7 ol =4 YeEhth calcium alginatesq qgko
2 g92% 47 A oi o =& 2% o)A

AEES & 5 AT ol A Agwol2ol s
S 24 2ol AHmAgel o] 2ol oA
& ¥olFE anE vehdcy 47 "o
100
N\ oS e
iY T CA1.0 wt%
o N T - Yo
\\ ————— ‘— CCAC 1.0 wt%
g ]
H
B 40 4
20 A
0 T
0 200

Temperature('C)

Fig. 5. TGA curves of conjugated cotton with chitosan
skin, calcium alginate skin and CCAC fiber.

3.5 SEMof| oJst #H ZHH

Kim 52 7|4t AE20A AR =x
AN of 7|E4H0 AEEeA 7He AEol
g ot 7| E4bo] MER QA A9 ¢
g3 =3k ®ustg ov?, RhimG-
sodium alginate2 T3 A]#A CaCl, 2| <3|
alginate 22 Ab& Ztoll g ol 9t 7w gt
of WA o] B 7t AT ol ke de
. CCACH G0 T TS SEMOZ T
3lo] Fig. 69 JEFU At (a)= calcium alginate
0.5 wt%7} g% CCAC A-°]a (b)= calcium
alginate 1.0 wt%7} % CCAC A Ro]th.
Y3} Z+o] calcium alginate 1.0 wt% =T o) A
= ZH #¥Y A = Ho| A g
Fol gHol Y& AL A T 4+ gon]
calcium alginate 0.5 wt% 9| A= SXo] ¥ HE
o] glo] & Taxx o] Frial Kol Xt} o= A
2] alginateZ7} Rtt H=7} 7] wj&9] chitosan
Ol B QoA L=2A Z=EZEXA ¢, alginate
7} A2 $ ol gl A4olel Az R

Bt=xGHUIIZISI A A 232 Al 3=

Fig. 6. Surface morphological structures of (a) CCAC
(0.5 wt% calcium alginate) fiber and (b) CCAC (1.0 wt%
calcium alginate)fiber.

3.6 EDSO| 2|3t calcium alginate?| Hii=

CCACHF9 Hda2EAHLE Fstdq HH Wl
Z A3} = calcium alginate®] LS Fig. 7o Y
Ssieh 1 keV Rao]H Bl BEgole
o EAE &2 o 38 keV RN Aw
o]29 ZAE Telsterh

sodium alginateE CaCl, -S89 A 113}A] 7]
L Yol A EF ol 20| ZEoleo AT
HAdt= AL & & Atk

calcium alginate 0.5 wt%7} &85 CCAC A
Froll Al Zg o] 29 kol 0.98%0°]H, o] Zh
alginate®] AL A4t FALE ghel 4.9%
7} g Ego] et B XM, calcium alginate
1.0 wt%7} 3H-5 CCAC HfollA Zg ol2Y
HF2 0.93%2 A S4E Zh 4.65%E v
3 5A8 e,



Full Scale 404 ciy Cursor; 0000 Ly
Element Weight(%) Atomic(%)
CK 48.81 56.40
O K 49.58 43.01
Cl K 0.64 0.25
Ca K 0.98 0.34

Totals 100.00
(a)

Os 2E ™elol 28 Disd 822 M= 1207 |

Full Scoks 404 ciz Curgor;, 0.000 ke
Element Weight(%) Atomic(%)
C K 49.36 56.76
O K 49.71 4291
Ca K 0.93 0.32
Totals 100.00
(b)

Fig. 7. SEM images and EDS spectra of (a) CCAC(0.5 wt% calcium alginate)fiber and (b) CCAC(1.0 wt%

calcium alginate)fiber.

3.7 Chitosan?| Hit&

H Aol &3 chitosan®] FEFS FolH 7]
A8l AFH, AAHHQA e R IdF EAZ 2
gotgiet. Ay A+t 2k, chitosano] T EH HA
L2 A Z357] YA = 1.0 wt%o] A2 chitosan
g A7t Baste oF 4= YAk, chitosan 1.5
wt%?] Ag d, & FAE Z43t add-on&Z
Fata®, YABNLS E35}9 chitosan 1.5 wt%7}
HA RO &8 42 YeEal, CCACHF<
C, H, N €& 4% 55t Hidfol 954
chitosan®] =S A4St Fig. 8o UERY STt
EAEAE £3}9] calcium alginate 1.0 wt%7} 38
H CCACHFNA 0.252%9] A7) S5
AUE Ae &Y T 4 ey o] g chitosan
EAFOE St A4S oF 2.52%7F A
Yol gE=o Qo= AE & & 5 Sk
chitosan 1.5 wt%Ad-§-9] add-on&-2 26.2%9%]1l EA
B4 = BAFLRE A AAMgo] 23%E

= A7 L&Y 02%E Y =4 UErd A
+ Well chitosano] T EEo] Qityal Hof Zt.

3.0

254

204

15 1

1.0 4

Chitosan contents (%)

0.5 -

00 & T
cotton chitosan 1.5

CCACO05 CCAC10

Concentration of chitosan solution (wt%)

Fig. 8. Chitosan contents of 1.5 wt% chitosan fiber
and CCAC(calcium alginate: 0.5 wt%, 1.0 wt%)fiber.

4.8 E

2 Ao AE YH-E chitosan 1.5 wt%o]] Z A
AlZl & calcium alginate 0.5 wt%, 1.0 wt%of Z}Z¢
EXZA)A A& CCAC(coated cotton with chitosan
and calcium alginate skin)’d-& A X5t EE
H, 3l 548 A=stel LI 2E A2
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2ok A= § 4 2y FHAY H @S
UEMY 2 = THYV 7o calcium alginate -5
7t 7V 4= stHem, CCACH <= &5 A7
gt B ARHE Bt WS THV & Yetdigioh
T 2 555% SHAMAN e SFF 24 3t
Al calcium alginate 0.5 wt%Al-§-7} 7}4 @
= &9 L, A AY9g 2 olA= CCAC
(calcium alginate 0.5 wt%)d-47} 53 &5

= Ul &5 SHAE & 5+ A

=
S
4ol 948 HEL /AL BHRel A4A
g
EX

ol 2 ot

9] alginate?} chitosan2 T EA|# HA-F2

S4S U ARl AL g2 Ho| Xt TGA
A1}, CCACA -T2} calcium alginate’d-5-2] & -E 3
Aol HESHA UeueE RS USRI,
CCACH 2 v A g WAt vusilS o &
23l =71 AStE A U= & o itk SEM
=274 A3} CCACHS ®H-E &t chitosan
I} alginate7} WAl EHO| FU3HA =X
L2 &9l 5tH a1, CCACAHE Y9 chitosani}
calcium algiante®] T &% stFS =A317] 93}
o add-on& 3} EAE A, EDS 42 53 WA+
of TEE R AT A, wAgo] 38
% chitosan®] $HeFS 321514 11, sodium alginate
7} calcium alginate2 X &% o] YElH IHFS 3
o159 th wWatA CCACA 8= chitosand} calcium
algiante7} T Eo] 12 o= HFFS

A g4 ke AL % 4 AT B E

S5UL AT

ot Jo
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