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Abstract

In this study, the effects of chitosan pre—treatment on the mordanting effect and
dyeability were investigated in the dyeing using Japanese pagoda tree. The chitosan
treatment effects were evaluated mainly focused on the colors after dyeing of cotton
and nylon fabrics which were treated with acidic agueous solution of chitosan. In the
case of chitosan untreated fabrics, the mordanting effects on the cotton and nylon
were insignificant and the dyeability was very low. Regardless of the mordant
types(Al, Sn, and Fe), the dyed fabrics exhibited almost identical yellowish colors.

In the case of chitosan treated fabrics, dark colors were obtained compared to the
case of chitosan untreated and AE values were increased significantly. In cotton
fabrics, the most excellent result was obtained under the condition of unmordanted
and chitosan treated fabrics. This verifies the fact that routin coloring matters
establish direct linkages with the chitosan components, which exhibit cationic nature,
easily. In nylon fabrics, the effects of mordanting treatment and chitosan treatment
are so insignificant that the routin coloring matters are presumed to establish direct
dyeing with the nylon molecular chains.

Key Words : Japanese Pagoda Tree(1l3}), chitosan(Z1E4t)
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<Table 1> Specification of materials

Specification of materials Cotton Nylon
Fiber content(%) 100 100
Weave plain plain
Density (warpxweft/5cm) 148.8x132.0 204.4x162.0
Yarn count:
warp 31.4"'s 68.0d
weft 41.7"s 68.2d
Weight(g/m") 96.9 56.4
- 220|=: Aluminium Potassium Sulfate (2) FoHid
« &: Jron(Il) Sulfate ™, nylon AIE2t 2.2.2] $HOZ Chitosan X
« 4! Stannous Chloride 2ot OI20 & ™, nylon AISE 2.3.2] &giez

M 5 S 210 EHHOR Y HEIE GIHSLCY
4) Chitosan
2) Chitosan X2l

Chitosang 2 dFA0A HEE H2=Z2AM
GPC 2421 "2 2X2(Mn) 95,600, = 1%(W/W) sE2 ZA+EHU chitosang &
a2 S2XE(Mw) 120,000, polydispersity 1.26 Jlotd 24A12F S0+ wEts Sotd &6l Al
o 2XY SH4ZSXHCH EOIMEst== 100% H 0.7%(W/W) sE2| chitosan EHE MXotd
2 SHIIAUCH Ch HEZQ LJYEEE 302 SO chitosan EH
ol X A2l & Mangle Roller(Typ—Nr, HVF
2. Alggtd 29092, Werner Mathis AG, Swiss)E AtE0tH0
wet pick up8sS S} UL20A 22 70%2
1) Hg 40%Jt  EIE= EZGIACKL Lab. Tenter
(Laboratory mini—tenter, CHS &AL, THEHE A2
gaEII 1:752 RAIAZI Z0l2=0 1%(0.w.f)2 ol 120COIA 60 SOt 2 DJE/\I?&EL
CZ2 MHSHME EOototd IS AIRICEH DHEH2
J} 30CH SLEH AIRE 21 JtHatol 3) oA
60°C Ol E%Elm 1 AEOA 30228 JFEARA
Ch. OHOl 22 EI® 30THK W2AAIZICH IHY SH 1752 |AAIZ 20l=+E JIEott 4
T S04 =25 2N5tD 24A|2 S0t 0cCoHl =9 FE9 sEE2 15~20%(0.w.f.)
Ko AHR /\l?iﬂ. 2 HXFoll] 25| ZoHAIRLCH g=9 2%}
60COH TS HEQ LIZ2EE S0 1AI2
(1) SN SO AMBIRACH SMO| 2ZEH 30THA
B, nylon AI2% 2.2.9] 8892 Chitosan ZARD = 2022 SZ0| «AotH 24A12F
2ot OIR0& &, nylon AIEE 2.1.9] 2EHO=Z SOoF TrAHAAT AIZCH <Table 2>01 XrAlst a4
OHE X2l SHRACH EHS MIAIGHALH
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<Table 2> Dyeing conditions

Dye conc. o . .
samples (%.0.w.f) * Temp(©C) | Time(min)
Cotton 15 60 60
Nylon 20 60 60

* . on the weight of fabric
4) =8 Y 24

(1) Mo =X

MO [HE HHAMO HIE =FHOI| <IGHH
Chroma Meter(MINOLTA, chroma meter CR-
200b, Japan)E A0l HEXI4= L0t MEE
A== a b s SHGIRULL L, a, b 22 U3

o Aoz MIHAE)E ToIRUCH

AE =V (4L)*+ (da)*+ (4b)?
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<Table 3> Color changes of the cotton dyed
with Japanese pagoda tree, chitosan and various mordants

Fabric Chitosan Mordant L a b AE
Untreated 94 0 3.8 -
Standard
Non- Treated 93.8 0 3.8 0.2
Mordant Untreated 91.45 | -0.75 | 9.09 5.92
Dye
Treated 68.62 3.23 35.45 40.70
Untreated Pre” 85.85 -0.65 19.2 17.40
Al Pre 70.32 2.65 36.17 40.19
Treated -
Post 81.60 0.34 27.48 26.73
Untreated Pre 86.48 -2.78 30.27 27.66
Mordant Dye Sn | Pre | 7558 | 1.27 | 35.63 | 36.80
Treated
Post 80.88 1.00 33.43 32.42
Untreated Pre 76.68 0.25 18.12 22.48
Fe Pre 65.50 2.03 15.55 30.89
Treated
Post 65.35 2.03 15.55 31.03
Pre”: pre-mordants
Post™ *: post—mordants
FOHE AEHUIAC FMZNE ATHE Chltosan |3tel = AMAQOl rutin2 CH} Hiss M
Melol 25t e 22 MAaoz JMED 2010 =4t H=4012] 20 =24 =
22 2 = ULL R0, Chitosan OIH2INA= R rd sl Jb LT Z2UE2=Z rutin2
AEgHO| 5.9201 BtH 201H, Chitosan M2lHlA s0l22e2 g Jisd0l Al 20l=9
= AEZ0| 40.7022 AN &t=o6t0 OICH &I Ol 25t F&=2 2 Aoz os=tt
A= =XIae2 = [l AEZH0l 5.922 LIEHLH &, Chitosan DIH2IHME HERS ?é—‘?—
_DE 9}\ |El|- EO}OE = [[HL j.|0| OdAHEl /\H/\} %&(ﬂ O|EO-|I|X| Ol' %E D'IOE
S QIAIGH)| OELt Z2UNOZ HHIUNAE cellulose2l —OHII2t rutin® -OHI|2+0 {T_QPE*
OH, Chitosan DIXZIHAE HAAXOI OMHOI 0l I R AS=Z HIt=EDh 2iLt Rog,
OI2UXIX %= A=z Djéxl LICH DALt Chitosan He2lliA=e 22 Maoz JMg D
SF0HE, Chitosan HM2llM= BEE LIEHMH=E L = A2 Z 20t chitosan1t rutin, ch|tosan,
2t0l 25 A(93.8-68.62) AMotE =0t OfLlct rutin, cellulose2ttl 28 Z2&0] 4T AU
CHAMAZS UEHH= XIEQ! bato] 30 Ol& &= Aoz EHECH Olgfst dst ZEgayo %%
S0 QUCH L2t bkl HS2Z22H chitosan A2 AZ2HY 2D 2ol22 Yl JUs
Xl OIR0Xs HRE 1stel NKsh AHAlol chitosan2l 20| FR2I0| &1 UAS0l SHal
CHMAMOZ R ASHH Mg D /JAS0| 2ol Ct. chitosan AEEHOZ Xe2l= HIZO| O
(=]

22

=
[

20|22 Y= chitosan2l &kd

Ol =M
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=
=3 AU
0l = HOICt DHE, chitosan XMe2lel Z2RELE
(CH

F

SSHECH= 0 RO0HE, chitosan 01X /0 EZL0l ACH= A2 rutin®l E=I{sS0 26t
A0l He UEIUX 2=lile B8 2o QEt MEE NMZ5tD ULCH A9l SA2 rutin
chitosan &AL rutin2tel 280l 2l5t0 XSt MAIF 20222 SHETN U= HERS HHE
SHMMAQ| ST D Ue Az HFE £+ U Ol CHOIY OH? =2 gz U3otHA &E
Ch. &gk ML 20 SEZEH U= chitosane OH Ol 3tetHEE d4otl Us A2 HAEC
FHe 2% 282 2E0F1 JYs Az M2 O™, chitosan Xe2l2l L= chitosan@Z T
EICH T U= HIEE WS Mg M chitosan EH
_ ) ol AZ0lLiot 3=01=201 E==CH 1O Z
“EEJ%IEHS:EFD} OISO LS00l Hotol rutin &5?3%* 4 QE chitosan? |& 20I2
=T - _ = 2AE LU 2l Olo Teh POoHY,
dekRel 222 = 0 WEsdr JIte chitosan 01210 HIgHA ZE2i0l MotE 2%
AN LIEHUHK 210 JA2 HExQl Tarﬂimﬂ ol 9ACH
(e MAMHSIE 0I0IGHCH 45, =38, 2XIE
SO MAYGZUIA UEILID JAs HEH HSHol 2 dF0A= gXel gus & o xgs
(e MAQl B3IF He ULEILIXT 281 UCH ot ot Hifgu =0gEez F2otn 1
Al, Sn, Fe 2 2 MIAHMOIM chitosan el Z2UE AHEBUCEH O, chitosan H2lHAM=
SP0 2H S0l R0H”, Chitosan Xel0l HIdh Al 0ol ¥ SO0l 2Sol 2=%0tH Snit
AN AE=HOl S LIEFLED RUCH 24Ut chitosan FeOINE SOHY¥0l 28 2d2eg HILEICH Sn
OIXM2I0l HIoHA chitosan X2lel 2RE AEZ! I Fe OHEUIME =XAMC2= AUIYEL S0HY
Ol OieF 10 E & Atsstd UCH HlAM 2 XHOIDt 'é*jdEIII UOLt ooz HE
chitosan 0lH2lel 2= OGN SRS ot SONE0l & O f=otl= ALAI0l Zolg

Ol el Hets 2HX 210 AEgH0l 20~25 H< 1

Z AT JUSCH b2 20~30 B/AZ KA Olate] ZUZ2H HEE NSZE M= ER

1 QACH Sn OHEOIALE b2t0l 30 B2 = = =30/=20 2Ch chitosan X
2l 2L T2 MAE 22 £ UEse Hez &

% PN

=2 2 Al Fe MHS0AN= bgt0l 20 Olot=2 gre S af U=
OH® SOl LIEHLED RUCEH Sn OHSEO0IALl Ol2d &t KO &ICH
SH= Sn UHES O0ISoHH Mol Mas 28
A2 4 QUCHS 22iF AFAD QXD UCH 2) Lol =AY
OHE X2t OIROXIE OI2HC2E= IHEZS
OO AZ0ILIOF 229 AQISS0| =M5HH LIZE2o JMidl= H Y2 X0IE BUHF
=0l 80122 we rutnnel Zeol Sojsty L AL BHE U2EES ALESIS <Table
E HoZ (AEILF HADIE 20|29 =0 4>01| HAIGHRACH S48 200E AHE 2HED)
S LEILR 2D QICH 2 St SO0HE, chitosan OIX2l AEHHIME A
o

Egt0l 18.80 B&EZ HILA =

Jedlt chitosan X2t OIRHXISH AEgtDt b A HECl= &M ytinel &t 2 3102 |
240l CiA AsEE 2492 20b chitosant EILID QUCH So02& L ZMAIOZ MY
rutin2tel Z&te AS0=2 Q0I6to MA0l 20X S0I &olgln QUCL Ol HERUAF el Lt
= Aoz wHEll B Jsh SA0A U2 ME rutin AHAIF LR 22| 2XHA0 = E
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<Table 4> Color changes of the nylon dyed
with Japanese pagoda tree, chitosan and various mordants

Fabric Chitosan Mordant L a b AE
Untreated 92.7 0.2 2.6 -
Standard
Non-— Treated 91.9 0.3 3.1 0.9
Mordant o Untreated 84.09 -1.69 19.2 18.80
ye
Treated 75.34 2.31 20.8 25.23
Untreated Pre” 86.3 -2 19.02 17.76
Al Pre 75.2 1.67 21.25 25.62
Treated —
Post 77.63 1.08 25.78 27.66
Untreated Pre 85.78 -4.47 28.8 27.50
Mordant Dye Sn Pre 85 -4.33 28 26.93
Treated
Post 75.93 5.88 48.53 49.22
Untreated Pre 82.3 -0.04 18.3 18.83
Fe Pre 73.12 2.15 19.12 25.69
Treated
Post 62.23 0.42 13.58 32.39
Pre": pre—mordants
Post” ": post-mordants
Mo2 gxgs =SS XLUD USS 90|60 ts2 HaXel HeE FRE 24H2IIZ
QHIKIO| SHAHOIA SHAHCIQE DY DALY StCh. chitosan OlXc2lSl FR= AEIY batlllA
£ 20|12 ULt HERE cellulose SX7E W HaF0Ac 280l Sxlots &2 20150 ™
0“ SN XEI|2A —OHI| gl 2 XIoF LY Ct. O34 agt2 A2 xH0IE BuF1D JACH
20| AL= polyamide0I22 ZII2A -NHJI, HER0l dHiohAl X 2 gts 2| =0l =
—COOHI| E0| =ZM5tD QUCH E5| -NHIl= ooz AHGHH JME HAEFO HIoHA =AM
%0I2 AEHE EME JObs4ol 327 s0/es S0 L Fohi LIELL /UG
o utindt RO IEAES HAS JIs Jdefut HERet HIWE i HEXMel sit=
HO| 8t= =C}. Cha S LU QUTCH Ol rutink REMIDE LE
HARUAM LIEHStE 9r39| chitosan ®els 28 SXAH0N HiSO 1= skl0l 301 T
DI EEEX 24D UL 20O Oof OHZE2l Suts HASOl dHIgHM Cha MGHE
chitosan  Xcl0fl 2loiA  AEgLOI A RlE R2E saE
(25.23-18.80) AF=5tD QUKXIOF CI0i Al LPE}““:J chitosan0l X2I%l0l& chitosan 01X/l bl
AEZtO le‘EO‘” HI5I0 OF= 0|0|8F g2 = oAl ABRIS &JF EJF 3K ¢l HAER
4 UCH Ol2it BAe MIARIIME 22 rutln BlohAl ABstel SoF d=JF A= HOILL Ofeiet
MAQ} chitosan2te] Zsta0] ChA MElED ¢ a2 UYENHAM=E SHSHAME chitosan X
22 "UH=D 9l 2H0|CH clEuIF 3N LHEHLHRL tE Satn s2Et
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=c|2 8T 22|10t S <ol

SAO0iE FES M2 Hlnol 2H UL 20
M= HBROZ JOHFEO0| =8t A2 HItE
Ct. Sn SOHSE0AM HIEARCZ ZEE MA0| Y
S8 UA2H FelIMT ZOHE0l M =6
A2 EHIIED HERUMAF el HEE0A
SOHE0l R=5tCe A2 dKRE F4ote=
cellulose2t polyamide2tel XtOIOIA  2JIQI%El=

X
sldoz ofAot0oF & HO0ICH
Olatel ZU2RH ULES
d2e =020 2Ag HS=240t

Xl 220 chitosan MelE= 0I0IGHC

=2 g0AE 2
Heloh g & et SME0
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2 Z4&22Z chitosan
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2. 20HY, chitosan OlMeEl AEHUHIA SiEs=
ol HMOl OIRUXIX ¢=Ch 2iLh Lz
OlAdE SOHE, chitosan DIX2l AMEHUHAME AE
2001 20 BE 2 KXZI| 20 SHto2 AlY
PO 22 aEMAZg 20110 RUCH
L0HY, chitosan OIXZI AEHOIA LHL20|
Mel= 0lRe HARUAA g2l s 920
L2090l ZXHHol MEMoZ )| M2

2

uon

=k

[

[w

I

3. R0HY, chitosan M2l AEHHIA HESE=E
AEZIO| 40 O|AS 2 AISEH IR &2 -2

A0l 28 & D UCH Ol= chitosan A& 4+=EHO
2 & FE HIE 20 EMot= chitosan 202
0l S0I22 Y& routin At AFAOl 26t
ZES gdol)| Meez2 === HER9
A3 SMUME ADlQ R2401 JHE HIEXE
HMEIHOZ HWII=ICH,

4, LIL20IM= 0HY, chitosan HMelz=21t
L0HY, chitosan OIXel Z240A Hel St
ZUE 20{F=1D QUCH Ool2ist Zns U220

Moz

5. OHE, chitosan 0lX&¢e
AEZ0| 20 &0 &<5t /UA2H
S0l 2H1810I A
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