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Abstract

In this study, we reviewed the color changes accompanying the laundering, wash fastness, and
abrasion fastness of chitosan—treated cochineal—dyed fabrics, The treatment methods were classified
into two based on the chitosan treatment:

(Method 1): faoric specimens were pre—treated with chitosan prior to the dyeing procedure in salt
form,

(Method 2): the state of chitosan acid salt formation, coated on the yarn surface, was destroyed and
neutralized prior to the dyeing process,

The changes in the chitosan treatment methods bear more important meaning in view of the durability,
In Method 1, it is highly likely for the chitosan to be detached from the surface by water during
laundering since the chitosan is coated as acid salt state, In Method 2, the resistance of the chitosan to
water was supposed to revive since the chitosan would return to its original state, Differences in the
resistance of the chitosan treatment, however, according to the Method 1 and Method 2, fell short of our
expectations, In Method 2, the wash fastness did not improve as we expected since the bond between
the fibers comprising fabric specimens and the chitosan is not high even if the chitosan itself has high
resistance to water,

Key words : cochineal(ZX|=), chitosan(Z [EA, washfastness(ME7ZAZIT)

71



ILME

ME(0ISE 2, &1 FollMs 7IEMS] X2
Holl ek Halzls PO AT ZT7|FnE
£ Seez NG, = A0l T2 &
01Tl FAILOf CHoto] MIEof e AeltAs) MIEfA
2|, DR St 2Risls H2=E Sdes
HESIAC

FIEA] X2jdEof whetd AdgEEs ofisat
20| FZSIRAC

(A 1) 7IEMCZ AR X2[et Chs 2 M

7[EANS] Melgie Ha AN 2001 dA=H
2000; Z1415] Q| 1996; HIX|QF 2001, QMY 2001,
0|41 2003; X2 2000)= ARz =
H HS 2 20IE 2 Sl= A= MZEEich 9
0= ZIEAM0] ZZSHEH 2{of AEE MNEHR2 E=XH
sP7| 2o =1t ISE o s/l 7tsXo|
O ACh Y& 20iM= 22ie] 7[EAN MEH2 S
Te2 20| tiet £840] Al LIERLEY| W20
=01 oist ti7tdo| 4E k540 HXA| =IOk
Jefut FMlolA EQt=0] W 13 yig 27tof &
IS XJO|™2 ALK LUCH 2 ANz 7 IE
oF A0 EREO Qs TRt JIEA XA =
EE0] US We X0|IFS L+ SHIM HESK

27|12 sttt
I, A9
1. A= & Sk

1) MEARIE SEMA

72

Wool, Silk, Knit S0f| Al2El= 1202 MEM(A|
(MEE : dA, AXMSAZNE AZSIFC

2, &% o B
) NEHZE 53

KS K 0430 A0l 2/t =&oIACE 5><5em
719 NSRS ZE| QESHSE Aol FAAH
OH MEHZ = 120 MX| 5g= &7Fsta w7
2 whisto] & 40|== oiUCt =HIE Al=SA|0]
OISt 1:502= Z&et Tis Algizrt 22k HE|
QE=EHEZUIE  Launder—-O—Meter (Model LP2,
AtlasANOfl 'ERUCE. 20COoflAf 302 SQF 181 MIEf =
+Moto] 40CE RXIotHA 2E0|IA HAZ=AIZICE,

KS K 0650 w120l 2|{st] SHsIRCH =5
717l= Crock Meter (EHS119, $t=)E O|5IFILCH
ASOETERIE 25 A[RE 8X17cm, AT
5x5cm 37|2 Azt OFES|A 108 =9F ALAS}
ALt SOFEHEZE A Al M= 20 SN
M = ZHol| A=olRALt

I, AR 2 D

1, Mstoll ofst Attt

Ct=2l (Tables 1, 2, 3)0ll= FMELE ™3I
ME =2 A= MAISIRICE ME 29 MXt= A
F2 TAIBIHOO 2t Table OICH MEf M &M &

O



FRE - 2H\ - £ER / DRI

20X Qlch Tt HUS| AHEH F|EA O]
Melet 7IEAN M2lolA 2=l miEo| M2 Ci=Ct
= Afrlo| ebzA=ch ®ME"ol (Table 42 M2 u|
W 7|EA DiE2lolMs a'%tmt bl o
XolElm UX[EE 7[EA Malof s a 7S 2 Xﬁ
FEIX| XIS b RS Kot MEot O M 9
LUSR LIEHD QU E35| 7|EAF XM2[2t 0|20
MM I 2of 7[EA ANHO| EXfSHE Qe B
= AEZT} b'Ztel Mot M=ot 74 3A LERY
T QUCk olet e FAe oo me"olM X|xg]
RN M2 N F/EAMY MY FE Pof 2
ZHEJ0] Q= ZSOf= L ZIMAF TS AHA O] 2HEf0)
=X =Zf af= AMAME SEERIGIT Q= Zdo|ch
rgoz F[EL 2{of
AT MEHO] 25t

O\‘

II

E
=
At

ol

Z—

ZIEOZ F|EAN A0
Ol SREQE Lafo)

(=]

FIEA MEHO| Eall/ERlet e FeEE o]
2t = 4 Ak T FEMKR] = 2EE| &
SlX2|7t == 7|Ee] Salld0] XMotE EF
Ol= AEZLQ Mobh Cia 2A| LED USS
2 4 ACL OiHo| === d4fs 40120 ¥
=701 2 éQI =ML Fd=| 2ol Fuie
of| HIoHH ol Hw=oF WAl LE D T 7 1E

£ DHEMISO HIsHM Sn oigel B2 ALY
MotgE=rE Cha S| LB Q=] Ol M9
(Table 4)0fA EX0| OEt] THHXMISOI HIGHA]
EYAY M| FRZO| XS] HXIHNM LI
= Moz 2 4 QlCk

TEO| (Table 4)0{A Sn OHEC| B b 20| 14

ool 7 (=M ko] 8oL i LIJE PETO| Y0l 0Xl= 522 (1)

He2 37 |X|Es g ME 39| b e 2o
=7 Q= (Table DOIM= b'ZH0| 29| Ztez X
Stz USBZ2 = 4 RUCH Sn OiY FAIO| A=
ZURRE IXH0 T Uz = A AEo
MA= 20 thet Ssi4ol 37| Rl MEol 2
ot A 2elE 4 US0| SEE UCt

PETOINE SHTOIASH 74Ol SUst Yo At
Ol Ofet MAHEP} RUED ULk L] A
Sl 2 P Ado| g7t FRRloR Xg
Bkn QICk BmOjMet DFIXIZ Sn ofeiofkls b
20| 80| Zto= HatElpN Alo| 2| BistEln
QITh PETO| Z9E 2ojeint Al HHOl M= ZRlo]
749] O|2O0XIA] 9471 QUOLt Sn, Cu Dol &
ato| Yt BlmA S LEHD Ut PETOlAS
A0| OI20{Rl= B PET lof Smel 7|= 4o
%2 TAld Bt SN Sine AuE 2o

w
5
g
fr
O
&
_|',Q
=
40 @
m
U9.-
Il 0

%%Jof 1 == =X

=
b Zalldo] By =

L

nylonOf M= MIEOl| 2 MY} M5 LIEt

X ¢m Qct 0Ol= Li=

OIM2|o M= 2rer S

O ZHtt FOHY HEHOIA HEtet H2{0] O|F0X
x =2

Ol[_l-i )\Pé'% i’|l—l [eZ]

9
a 2
u
2

LS
o &
[0

—NHe7|2F TRl ZEIS BMsiD g ol
Cf 7|4 xf2
QACH= Apde E8t AR H=
7| BCH= nylondf SAXo=z SafElg ojn|gict
(Table 3)0IN £50]| nylon EXtfo ™Moo=
HzxtEl XY H2= ME0]| oJ5te] HEEX|

AL,

73



(Table 1) Analysis

of AE and color ditference of
cochineal dyed cotton fabrics after washing

Treated
Mordant Color difference
Non Chitosan Chitosan+Alkali

L 89,81 - -

a -0.11 - -

Standard b 112 - -

AE - _ _

AE _ _ —
L 86,51 44,01 4223
a 2.64 19.24 19.30
Non b 1.90 -321 -355
AE 4.36 4991 51.60
AE 4.29 56.44 56.04
L 75.46 39.45 3328
a 13.43 32.47 2877
Al b ~4.65 ~4.63 -5.05
AE 2056 60.26 63.78
AE 2156 59.54 62.72
L 67.55 5399 52.82
a 27.43 37.66 3514
Sn b —2.17 —2.97 —4.67
AE 35,57 52,22 51.43
AE 39,06 57.45 56.42
L 64.60 30.33 31.10
a 10.40 21.01 20.32
Cu b ~7.70 6,68 ~7.37
AE 2870 63.60 6274
AE 26.44 62.97 62.53
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(Table 2) Analysis of AE and color difference of
cochineal dyed PET fabrics after washing

Treated
Mordant Color difference
Non Chitosan Chitosan-+Alkali

L 89,72 - -

a -0.25 - -

Standard b 0.89 - -

AE — — —

ANE - - -
L 87.99 60.64 59.96
a 0.74 15.30 14.99
Non b 175 —5.06 ~557
AE 216 33,50 34,05
AE 165 36.70 3713
L 87.16 60.35 64.61
a 185 21,67 16.42
Al b 0.43 ~7.37 ~7.70
AE 334 37.56 31.34
AE 332 34,53 34.26
L 8158 81.33 80,22
a 10,79 11.31 11.99
Sn b 150 —2.47 225
AE 13.92 14.67 15,81
AE 14.84 24,82 22.86
L 87.01 55.26 54.30
a 174 16.46 14.24
Cu b 0.81 -8.68 -7.88
AE 3.36 39,47 39.26
AE 353 44.97 44.77
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(Table 3) Analysis

of AE and color difference of

cochineal dyed nylon fabrics after washing

Treated
Mordant Color difference - - -
Non Chitosan Chitosan+Alkali
L 88.95 - -
) -0.17 - -
Standard b 0.97 - -
AE _ _ -
ANE - - —
L 39.67 35,34 3717
) 32.81 26.59 2898
Non b 0.09 458 459
AE 59.30 60,02 59,53
AE 56.97 60.38 59,54
L 37.96 38,52 38.00
) 36,09 38,78 38.64
Al ) 10,63 17.25 16.89
AE 63,32 65.76 66.00
AE 64.43 66,04 65.55
L 38,22 40,63 4,07
) 4383 44.78 45,95
Sn b 19,04 22.04 2358
AE 69.55 69.28 70,22
AE 72.51 69.60 69.89
L 40,05 35.89 3475
) 35.83 3174 30,63
Cu ) 3.93 9.63 8.00
AE 60.80 62.52 62.74
AE 59,71 62.33 62.96
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(Table 4) The colorfastness to washing of Cochineal dyed cotton tabrics

» Treated
Mordant Multifibre - - -
Non Chitosan Chitosan-+Alkali
Acetate 5 - -
Cotton 5 - -
Standard Nylon > -~ —~
Polyester 5 - -
Acryl 5 — —
Wool 5 - -
Acetate 5 4-5 34
Cotton 5 1-2 2
Nylon 5 3—4 3—4
Non
Polyester 5 4-5 4
Acryl 5 4-5 4
Wool 5 2-3 2
Acetate 5 4-5 4
Cotton 4-5 1—2 1—2
A Nylon 5 3 3—4
Polyester 5 4-5 4-5
Acryl 5 4 34
Wool 5 3 3
Acetate 4-5 4 4
Cotton 3 1-2 1—2
Nylon 4-5 3 3—4
sn Polyester 5 45 45
Acryl 5 4-5 4
Wool 5 3 3

acetate, nylon, PETO| @&
22 Ho|X|Bt
1~25

e



(Table 4) A&

» Treated
Mordant Multifibre - - ;
Non Chitosan Chitosan+Alkali
Acetate 4 3 4
Cotton 4-5 1 12
Nylon 5 34 3—4
Cu

Polyester 5 5 4-5

Acryl 5 4-5 4-5

Wool 5 3 3—4

(Table 5) The colorfastness to washing of Cochineal dyed PET tabrics

Mordant Multifibre .Treated - -
Non Chitosan Chitosan+Alkali
Acetate 5 - —
Cotton 5 - -
Standard Nylon o — —
Polyester 5 - -
Acryl 5 - -
Wool 5 - -
Acetate 5 4-5 5
Cotton 5 1-2 2-3
Nylon 5 34 3—4
Non
Polyester 5 4-5 4-5
Acryl 5 4 4-5
Wool 5 3 3
Acetate 5 5 4-5
Cotton 5 2-3 34
Al Nylon 5 3—4 3
Polyester 5 5 5
Acryl 5 4-5 4-5
Wool 5 34 4-5
Acetate 5 5 5
Cotton 5 34 4
sn Nylon 5 4-5 4-5
Polyester 5 5 5
Acryl 5 4-5 4-5
Wool 5 34 34
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(Table 5) Al

» Treated
Mordant Multifibre - - ;
Non Chitosan Chitosan+Alkali
Acetate 5 4 2-3
Cotton 4-5 1-2 4-5
Nylon 5 3 4-5
Cu
Polyester 5 5 3
Acryl 5 4-5 5
Wool 5 3—4 4

(Table 6) The colorfastness to washing of Cochineal dyed nylon tabrics

Mordant Multifibre .Treated - -
Non Chitosan Chitosan+Alkali
Acetate 5 - —
Cotton 5 - _
Standard Nylon ° — —
Polyester 5 - -
Acryl 5 - -
Wool 5 - -
Acetate 5 4-5 4-5
Cotton 4-5 34 34
Nylon 5 4 3
Non
Polyester 5 4-5 4-5
Acryl 5 45 4
Wool 4-5 3 2-3
Acetate 5 4-5 4-5
Cotton 4-5 2—-3 3
Al Nylon 5 3—4 4
Polyester 5 5 4-5
Acryl 5 4-5 4-5
Wool 4-5 2—-3 4
Acetate 5 4-5 4-5
Cotton 4-5 3 34
sn Nylon 5 4 4-5
Polyester 5 5 5
Acryl 5 4-5 4-5
Wool 4-5 4 4
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(Table 6) Al

Treated
Mordant Multifibre
Non Chitosan Chitosan+AlKali
Acetate 5 5 3—4
Cotton 4-5 2 4-5
Nylon 5 4 5
Cu
Polyester 5 5 4
Acryl 5 4-5 34
Wool 4-5 2-3 4-5
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(Table 7) The abrasion resistance of cochineal dyed cotton tabrics

Fabric Mordant Treated Dry Wet
Standard Non Non 5 5
Non 4-5 4-5
Non Chitosan 4-5 2
Chitosan—+Alkali 3
Non 4-5 4
Al Chitosan 3 -2
Chitosan—+Alkali 1-2 1-2
Dye
Non 4-5 3
Sn Chitosan 3-4 34
Chitosan—+Alkali 3—4 3
Non 5 4-5
Cu Chitosan 2 2
Chitosan+Alkali 2 1-2

(Table 8) The abrasion resistance of Cochineal dyed PET fabrics

Fabric Mordant Treated Dry Wet
Standard Non Non 5 5
Non 5 5
Non Chitosan 4 3—4
Chitosan—+Alkali 2-3 2
Non 4-5 4-5
Al Chitosan 3 2-3
Chitosan—+AlKkali 3—4 3
oy Non 4-5 4
Sn Chitosan 4-5 4-5
Chitosan—+Alkali 4-5 4-5
Non 5 4
Cu Chitosan 3—4 2-3
Chitosan—+Alkali 3 1-2
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(Table 9) The abrasion resistance of Cochineal dyed nylon fabrics

Fabric Mordant Treated Dry Wet

Standard Non Non 5 5
Non 4-5 4-5

Non Chitosan 4-5 2

Chitosan+Alkali 4 2
Non 3 2-3

Al Chitosan 4 4
Chitosan+Alkali 4-5 4-5

Dye

Non 3 3—4
Sn Chitosan 4-5 4-5
Chitosan+Alkali 4-5 4-5
Non 4-5 4-5

Cu Chitosan 4 2

Chitosan+Alkali 4-5 2
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