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Abstract

The concentration of dye uptake and the fastness improved when cotton and silk fabrics were treated
with chitosan, a natural polymer. In this study, the effect of chitosan treatment was reviewed after the
printing of cotton and silk fabrics padded with chitosan. When the change of physical and mechanical
properties of printed fabrics was reviewed (as the concentration of chitosan increased) the thickness and
weight increased a little, and the air permeability increased significantly than those untreated with chitosan.
The dye uptake increased, accompanying a darker color shade, and the wash fastness increased 1/2-1
grade. The analysis results of enlarged images of printed patterns indicated that the width and area
deformations were minimal as the concentration of chitosan increased when compared to untreated fabrics.
Therefore, the dyeability and pattern quality were excellent after printing the chitosan-treated cotton and

silk fabrics with cochineal dyestuff.
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Table 1. Characteristics of fabrics

Yarn count Density (threads/Scm) Weight Surface ‘color "
Fabric Weave 2
Warp Weft Warp Weft (g/m’) L¥
Cotton  |Plain woven 20tex 16tex 141 135 12045 92.90
Silk Plain woven 35D 53D 378 228 56+2 93.76 0.01 0.98
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(a) Cochineal

CH,0H

(b) Chitosan

Fig. 1. Chemical structure.

a

I FHHAEAFEMw)O) 187,000, FHIFEAG
W& SFHFEAF H-&Q Pd(Poly-dispersity)
1252 4. S EIE(DAYE E20]
AR 7 23 A7 943%=2 ZAEHUL. 7
Ebe] HA 72 E <Fig. 1(b)>ol AlA 3k )

o

[ fr

3) DfER|2 =

" A= Aluminum potassium sulfate (AIK(SO4) -
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Fig. 2. A screening applied for printing of cochineal.
Table 2. Prescription of color gum for printing oA AT K/S S ST d3Es
. Content £ gqdEe) Frgol BUwAEL 24 sla
Ingredient
% weight (g) 7152 07 AMEE, ©]F Kubelka-Munk] o] 21
Cochineal dyes 2% 10g e e R A B R S g
Al mordant 4% 20g
Guar gum 12% 60g K/S=(1'R)2/ 2R
Distilled water 82% 410g where, K : absorbance coefficient of dyed material
Total 100% 500g S : scattering coefficient of dyed material
R : reflectance
G EHY F 2R A AHFg. 2).
2) B7 R
4) SL 3 =AM Air Permeability Tester(Textest FX 3300, Switzer-
ddo] A4EE ANIYEE G dE Az land)E AH&3ked 125paciial &80T 24 &
AZLF B Ete] 100£2°CoA 3087 FEA 8 e em’em?sol ™ B NEIA 33 SHST L
ATk FEA 7 B A 2] BolM Tt @8 At
RE 58 AATS F 40°CY Wk B AL
ol b 7 Ro] LG § Az 3) T2t S
AXE 7)E0Z 3o B A 59 SAd
3. &4 dRE 9 ¥ ustd A g 7 9 e W3t
g &4t vlasitt.
) EHAMI Getse A& Thickness meter(Mitutoyo, 2046F, Japan)S
Al&e] WAFE spectrophotometer(Gretag Macbeth, o] &5t 1/100mm 9 2 &3 317 S FHHI= Micro
COLOR-EYE)E o] 88} THA L*, a*, b* gtat A balance(Fr-200, Japan)Z ©]-&-3}4] 1/1000g B9 E =
AF AE #4& 3T AET HEAIE AEA S 7H gkt o] W APHEAL L= 26:2°C, HHSFE
o AApEAM Thg3) o) At E 62+2%2 A HAT
AE= /(L -L,) + (a)ap)+ (b,—b,)? 4) 282N
014X & 7] (Testometric, Micro 350)% o] &3k &
7F N8R 7R e SRl 400~700nm ¥ T 4mm/min, FYEZ 7+ A 17mmE dtof A FE
A WA HAGF G s SN H N F5 TS ST AEHREE 26:2°C, FHE
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ARG REAN AEsleg WARe WEA o] F3)
vl netd dEY AXE FY 2P0E AGE
79 Azbgro] IA GEbAA <Table 3>9] AA|E
K/S 7+ Hw3Pa W AX 28% BIaiT),
e W 7 Y8 2A0s Jdds A
<Table 4> AA €@ v} 7o) F|EA nA g
Z= AXY 76%2A I
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Table 3. Surface color and K/S values and of dyed fabrics with cochineal (mordanting-Al o.w.f 3%, 60°C, 30min,
1:50, dyeing-cochineal o.w.f 4%, 60°C, 60min, 1:50)

Original 93.76 0.01 0.98 - -
Cotton
Dyed 50.50 22.86 -13.83 51.12 2.58
Original 92.9 -03 2.61 - -
Silk
Dyed 3391 30.06 -9.32 6741 9.29
Table 4. Surface color and K/S values of printed fabrics with cochineal
Fabric | Treatment ' S L :
Original 93.76 0.01 0.98 - -
Untreated 38.68 29.11 -11.03 63.44 6.32
Cotton
Chitosan 0.5% 35.86 30.56 -10.63 66.49 8.07
Chitosan 1.0% 3544 29.34 -11.02 66.37 8.09
Original 92.9 -0.3 2.61 - -
Silk Untreated 35.99 332 -11.32 67.49 8.36
1
Chitosan 0.5% 34.06 323 -10.73 68.58 9.51
Chitosan 1.0% 33.11 33.79 -9.31 69.85 10.7
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7ol AXoA Y53 A Yehd olfE WAR
o} 71 Eake 3lsta AFHTE Aol 94 E3R
o AAee guEgol dlds FAskE FHEERA
71(-COOHY’} o]0, 7|E4ke] ofn]=7|(-NH,)
7} ool o g shA st o] A F ol ot AaLgh 7}
@b A Tl fA Y] EOR AT
+71 45-;— 994 e ?izoﬂﬁ ZHAaEHAL

o ela Wsprh 2 »}Ewu} ZEM LED
sk Azl wWarh o 27 Vet ok W
s} F1Eabe] Fhany AMRS) A T
oA ol2olAN FAFHANE 27t o
oz AzkET. FAZE AA Mol g8 4
z7bslo] olzia AnE AwAel 20 AHA
WEsh AT 2E Are] Aol AT, %
)

A7) FAHA G E BT A EAS T
A2 e5s TR} F7Eeks Aol of
2e @ao] Uehd e ATE P A% 1Y

16.8kcal/mol2A] AR | KT} ofn|wr)of &8) z27o) W Aoz ATt B A7) AREH B
2do] FopErhal sigich. geba & A7e) Bk thol Zge) 5 A2 AHFRA LYol ALl F
Table 5. Comparison of physical property with printed fabric and original fabric
Fabric Treatment Thickness (mm) Weight (7.5x7.5cm, g) | Air permeability (cm3/cm2/s)
Original 0.219 0.676 29.1
- Untreated 0.235(7% 1) 0.679 (0% 1) 247 15% ! )
Chitosan 0.5% 0.238 9% 1) 0.681 (1% 1) 25.6 (12% 1)
Chitosan 1.0% 0.240 (10% 1) 0.691 2% 1) 27.0 1% )
Original 0.118 0.319 328
Silk Untreated 0.138 (17% 1) 0328 3% 1) 81.7 (149% 1)
Chitosan 0.5% 0.147 25% 1) 0343 8% 1) 92,6 (182% 1)
Chitosan 1.0% 0.153 (30% 1) 0.354 (11% 1) 99.5 (203% 1)
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Bending Stiffness
14
12 b — e GOttON Original
’ —— cotton untreated
«ases - GOttON chitosan 0.5%

strength (g/f)

- cotton chitosan 1%
s i1k Original
- gilk untreated
- gilk chitosan 0.5%
sitk chitosan 1%

0 0.5 1 1.5
distance (mm)

2

Fig. 3. Comparison of bending stiffness.
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MNe ARFE ASEFE, FYT EAgM = A
FTEE AEETE FJEY Fddo X" B
FAME T BAE(187,7000% A8k A3
22 AFE(0.5%)% LEE(1.0%)= Agsty 2 2}
ol & vl w3,

U E 9744 WHE &5 WEy
Axel BlE sl <Fig. 3> BLs 2AY A
gxe] 2 xE vl <Table 6>l= T3
Z A3 GEAE NS FUEL FshTEo R 3mm
[PAY o) Y3 A gHL 238 A A At

FEbo] vl el deuxe] A9 FEde W
37 AA fEEo] dEel AR FIAdS $AE
ek 28y FIEA FE7T 0.5% M &= 50%, 1.0%0]
A 179%2 F873d0) #2438 SEAc wheba

Table 6. Load at the point pushed 3mm down of the

tested fabrics
Original 4.8
Untreated 53(10% 1)
Cotton
Chitosan 0.5% 7.2 (50% 1)
Chitosan 1.0% 13.4 (179% 1)
Original 1.1
Silk Untreated 15(36% 1)
Chitosan 0.5% 23(109% 1)
Chitosan 1.0% 2.8(155% 1)

HEo) 71 EAS AT AL 0.5% o3t FEE A
o] AT o7 Az Ht

Axe] A9 wE vwIE fdd HERA &
A 0] wi-g- Ze WA S A 22t A
Z9} njud o E7 0.5%Y FEAL Mo g4
A FE70] 36%} 109%E Z7tH0] WMHsx=
A7 AFERD ¢ & o2 HAH3EHAY. Y B
1.0% AT AE 155%] F3 7o) S1slo] w
HAGT & Adrk. MM AXE TEANSE A
2 A A 0.5% olUle] FEE AREshe Aol
g e e AbrEr)

4. &l 2o 0|0[X] EY

) Lbf et S

AREYst e P Unlsl WH Hay
2 9 WSt 425T AL A Eo} $E 2
by %
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o THS 2Ho] GHwde] FH A= 9L
ZAFete] BT vl W2 filamentAl TS spun
AR AREE W), FHo SRR HOE B ES A}
SRS o, FAPE RO JAPTEo 2 AL o)
g M3 He Zlos Busgich A9 (2002)
of AFedMe HAES AM-AS 9 K/S gkl 71
A UEbES s vl Stk meElr B ¢

23t Zol 3mm(546pixel)dl] thal H
sttt of W 1413pixele QA Ao] {mmell
AT HIEE <Fig. 4500, AEE <Fig. 550 FIE A

Chitgsan untieated

Original pattern

Imm }m---«-;

o)A & HW &I <Table 7>+ VHIE mm B9 E
gabatod A AIBFATE TS 7ER 546xH 2 351pixel
ol el EhF-ake] W& AlLtste] AAISHATE

F1EAF nix ] WHEe] A9 ARG vu|
Ho| 9797} Z7+E W F|EAF 5% 2] EolA
40%, 1% A FAME 29%7F S48 R B3s)
o] 71EAr Aol 28] Adwrt F3) e
7F VRSt

AX] A AMEFe] HlE AHEY, 71EAT
ol EE 88%] Un
AL 0.5% AT AN E 21%, 1.0% AT ZAAE 13%
7v Z7vE Aol X5 glo] Ao sk AAIg
Faas veha gt gl 71 B Mo ¢
o S A= E37 EIHAT

<Fig. 60 AANE 2 2= 2Yd AT
°]& 500pixelZ A&}z, o] gt 2<l

kil
L
puy

Chitosan0.5% Chitosan 10%

Fig. 4. Comparison of printed line pattern image of cotton fabrics.

Original pattern

Imm M

3

Fig. 5. Comparison of printed line pattern image of silk fabrics.

Table 7. Change in width and area of printed pattern according to chitosan treatment

Fabr,icj o Treaﬁnent dth
Polyestekr” Original pattern 0.476 0.47 -

Untreated 0.938 0.89 97% 1
Cotton Chitosan 0.5% 0.665 0.57 40% 1
Chitosan 1.0% 0.612 0.54 29% 1
Untreated 0.895 0.94 88% 1
Silk Chitosan 0.5% 0.574 0.66 21% 1
Chitosan 1.0% 0.537 0.61 13% 1
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Original Pattern
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h
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Fig. 6. Comparison of diagram of printed line pattern.
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& ggol o vhER w9l Zle] <Fig. 459 AEA}
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<Table 8>l AAH wio} 7o) YREGk3 vlwg
w wjAHe] Hohe 7| EAe] LekE Al FoM
EFAAL AaHc. Axuch W3e) 2wt
A dehgon 7B 2 o8] AEE 25-26%
A%, A¥E 12~15% FE ZAHA) i 78
A adE WM | 24 vehd g5 Wy
AHRE A A F e Ao 2 e
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Table 8. Change of standard deviation of printed line 7} WA HrtE 9tk 71 EAF Hg) o] npRAg st
péttern image Yol o]b= daErt A8 AHAssy] R
Fabric Treatment Standard deviation FEATE] ZSro] LAt e 7o) GFER
Polyester Original pattern 24.0 oy nAzZRot THGEE] Zo} upEgA B
Untreated 86.0 U= ALyt AR Aoz B £ Q) Es| Hul
Cotton Chitosan 0.5% 60.2 o) AL A7yt ol & § 9= Eolg= uiil
Chitosan 1.0% 58.6 A g} viete] AR, YoM FEE= F9 FA T ¢

Untreated 58.6 3 AT Ee AeE AL 4 4 ).
Silk Chitosan 0.5% 48.1 ouﬁ?rJLL WX = 7B AY o Fo Adagl
Chitosan 1.0% 420 o] RF 15FoR @ A%E Ve, A2 A

A

o 715’& 2ol els) 155 s HAT

Iv. 2 =
7182t A o] F8 BA9 sh= A Zote)
7 AR =S Fgolth ZXNE U5 Ao ol ThE: AMAE Mo r waE 4 Ak w
HHoR AAHE W NGAEE FYANE ¢ o] e whe- & 7 ZAE 9EE e o)&
De AL Wls s 442 BaE 5 ol 23 Al o 7Hsd & BRdEih A FelM aa &
d GAEY QaAREE SA0 Brtsgd uE g 4 B IEE 7B S 2ol A8 A B
A3t o] ftElo] A-go] gubsiths AP At A Aol J|EAE At ZALR E9Y
ojn] &e{z Apdeltt £3] KS K ISO 105-C01°] 3] 71 EAL A fiol w2 A& EANSIE ¢
Y AERAM = pH10.39] Sz AAE A 23t ddE EU%e olw Aot o 3 A=
ST 2 pHel| WZHsHA ¥heate AAE g8 g Hriste] 71EAY A2zt Ede] FEE vA
57474 st 7kt = S 2 A v 2 488 9t
SASTe A= AP A, <Table 9> AA L 71EA A2 & EEE e d3Fgo] deH
sl H}Q} o] HEN glojx] WExE FEA 1.0% I Aol Fojgth WRETE AR, YEA TEE
AN MEHA 7 125F =A% Ax9] 73 0.5%5.th 1.0% el zANX &7} o v
5 7IEAF 0.5%0 A= 1255, 1.0%04E 157 2. 7)1 EA 28] I E 7| BA v)AE] g9z
BE7} AsEHAEH ole 1B & AEh FAS FAZ 2 STHHJIL TV FAEE S
e TN USE SHS A9 & F7 RO HERT A ST Fo] ¢ Zth
o AR ES; FUZ ol g o] BE AR 3. F AL VB AR AYEss Ht
o sEFeRA u$- St 291k 0% 05% AR5} B feRT
SR EE WE} AT BE S| He) AR 4.7\ EM0] TFER AelE5s ddd AR
ZhviAE ARu Avkdeg guidd ARx e deEs) ¢t
Table 9. Color fastness of printed fabrics
. i Washing Rubbing ]
Fabric Treatment Light
B fade Stain Dry Wet
Untreated 1 5 4-5 2-3 1
Cotton Chitosan 0.5% 1 5 4 2 1
Chitosan 1.0% 1-2 5 4 2 1
Untreated 1 5 4-5 34 1
Silk Chitosan 0.5% 1-2 5 4 2-3 2
Chitosan 1.0% 2 5 4-5 3 2
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