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ABSTRACT

This study examines the dye uptake ability and mordanting effects of chitosan and nano silver
composite non-woven fabrics dyed with an extracted solution from Caesalpinia sappan. L. The ef-
fects of mordants (alum, iron) on the color of dyed chitosan and nano silver composite non-wo-
ven fabrics were measured by L', a', b, 4E and H V/C values. In the undyed group, as the
chitosan and nano silver percentage grew, the a" values and b" values increased and the L" val-
ues decreased. In the dyed group, AE values of chitosan and nano silver composite non-woven
fabrics were higher than AE values of 100% cotton non-woven fabrics. As the chitosan and nano
silver content increased (from 5% — to 10%, — to 30%), they became darker, more red and
more blue. Mordants treatment influenced the color difference and color change of the dyed
fabrics. Among the mordants, the effect of alum on color change of the dyed non-woven fabrics
was the smallest, and the color difference achieved with alum was less than that with iron. The
dyed non-woven fabrics were colored red and violet by mordant treatment, with alum and iron.
Caesalpinia sappan. L. confirmed that these could be polygenetic colors. The dye uptake ability of
100% cotton non-woven fabrics and chitosan and nano silver composite non-woven fabrics was in-
creased by mordant treatments.

Key words: Caesalpinia sappan. L(2%), chitosan fiber(7]| EAF 4 4r), nano silver(W= A H),
natural dyeing(¥ 19 4), non-woven fabrics(¥-%] )
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1. ME AfAFE FvAE 75S Fosts WS
28 xR 3 3% vEAL AdE ¢EEY
OlF AAblN B, AAE, oA ‘3 SOl dutdoln, HAFZFE Z2 7€/7| B4
o] Al'E A e A7 g2 dYe FE e AAA gqFAE AHEske] $AFIEA 2
T Ao o9} A B EEHAES H7HHF A5 HLA72 AUh(Lee, Lee, & Jeong, 2008).
o2 HJEF3H fFalEAA =&Y Je AP 22 AF AT ALRE 7t s HA F7)
g M Fo|th(Lee, 2017). Bk 7HH3I A< 502 A g8 Tt 9 AYeERRE ¢F
AERF S F7eA HHA d3)8 A - 54 3 FgAS Jeldohi(Hong, Kim, & Choi,
oF BleEAlel gt F87F FUEI Stk 43 1998). 71EARE A AEjAI] A Fol(+H) &
S+ A - B AT fFord ZIAA, AL A A2 EA F olmxy|e FAbsle A4, By
049 847 A, wad, godE fFEA Aol s Ax W &4t 5 AHAE B
UL AE 7+ @ed A3 8 AFAA e Asts AR 715S e ofurd 7]Qlg
oL} WeoA B9 YgENE SHIOZHE g nAEY, 3501 F 5 5SS AYX
BEAA tHAS R fd AHEEE 98 Ao, Fol2sAZAM O 1S ZFI U] A
£ b, wkad, Bap AR AH, HEAE, ¥, 4B WA 98 g AEELA AR 9
F2, # Tol Jdon, I F o5z <A A SRAEA7E okl 3h(Kim & Shin, 2009:
=d B ou ol AAF o]fE 1 FL27F Bat Kim & Jeon, 2007: Jung & Kim, 2009)
S7betal Aok AL, 958 AReE AA A= AAFA R AMGE = A2 Fo &3 g
Fe o] AFol NFROIAANT HA RAXL AF WL Caesalpinia sappan. L. ©|th, QAR E £
o] Z7Fetal J& FAOltH(Lim & Lim, 2009). T, ZEolRtEeo]a ofajete] A e A A&
g BHE AFL 20139 169 2 7FEA sal Atk Ul A=At Aol
2, 2018l 209 ZEo] o]F AR JZH3Y = A7 o] ARE SR JFHI 9lon X
CH(Smithers Pira, 2014). AlA 988 % o AAg el SEolg e S, AW wat &
3 LE AL 2017~2021'3 Aol AFF 7.79% HE 3R A5 5 U8 oJgoE EoArh
2 A Aoz Al ti(Korea Chemical Fibera ae] AR B (brazilein) 22 4
Association [KCFA], 2017). 934 7]AA) 2 ARl A = RS TAA dE5E 2H 5
ol L HAE FAXE AAZE I AF A 4o AgA R x3E HepgHo| 4kgls)
27 wEel whE, BHE, e, Ald W2 o] A7 Ao]tH(Cho, 2000). G4 o]Llol AW F
Soll =&50] A, AF AAY stEH = E5 AP ToRAA AT7F o] FAA L Qo]
S 93 ‘EAxA g3 ol WAt ddS, dt, FaE,

}\
o bl

=5 2R AZsitty By vpol# 2, e Ad, AFHEH 5o o] H
= tH(Bae, 2010: Lee et al, 2017). whabd <A FEQTHHa, 2002: Kwon, Kim, & Nam, 2010:
£ o858 ¥ opg AEHHA AANEAM FH9 Lee, Kim, & Nam, 2002: Lee & Min, 2011). &

A ol g5 Am#m ZHS3 9 $AE RS 4% gl dd) HANS] AU AP
o AFeA A4, QAN AA FRA o o 5~63] FE 8 & & AT, Ho|
29 Hatd $AEY WPIRE Febd A WL Tk AGASl Bol AgHol %3, v
o, 28 guol 43 YA Rl e tyw
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AE A F de FH i Ak (Chy,
2005a: Chu, 2005b: Chu, 2005c: Jeon, Kim, &
Kang, 2003). 71EAF Afrel dist MgA++= 7
BN FE9og Abd AE A d4R
go] 2 HIEL(Jeon et al, 2003) I <] 7]
FEYo g AAY FrhFel ofd FEA
ARy 71EA Aot EE HEA A8 F
Ae HAAGA e AR50l BiEy Ark(Chu,
2010: Hong, Chu, & Lee, 2010; Jeon, Kim, &
Kwon, 2004: Seo & Song, 2011).
olgel B4 o] M FgHFEHO

=
ey Bgdast 154 2 ok agol
2

fm
o >

zo
rir
Y

J o
N
off
ox
fijo
)

4z Mv
ra :
i)
el
o
ro
N
H of

o
o,
o
ot
o)
z

£
N
il
r >
T
kr
>
=
ot
ok

o
>
rH ok
s}
2
riol rlo

o
o

Lo

02 do b X §2
o

N
=
9]
o
=
k=)
rln
2
ox
i
r‘BLV
A
=
R0
i
ofN o
o>
o
fil

=
Rl
Fd
e
P,L
2
o

. A

1 AlZ & Al2

2 990l AEE ARE (F)E 4 e el
A A W 100% FAE, 9dF 5% TE
oA BRAR 5% B FAE 9ds
00%Sk 7|EA - bW BFYE 10% £ ¥
Az, ARG 0% AR -GN B34
0% % FHEE Agddn. ARd SAS

(Table D3 2ot A= AAME 2A 270 &%
Al OFAl el A Fdste] ARE-EFGiTE uf Al
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Co., Ltd) 15 Aleko g2 HA glo] AME-3lsith

rir e

el do FE2 AEFAY ¥ 2t
FHlste] ofn] 1@ 309 =o] & U= &714dA
IAZE 2 5 2%s 28U doE Akgs)
Atk f@de] AAFE FEE UF =2 BFd
of FF |7t 1:300] HE=% FAsATh

EHe 2t AAE 01% owfe] TR A
St
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(Table 1> Characteristics of Fiber

Fiber Weave Fabric weight Thickness
(%) (g/m?) (mm)
100% cotton non-woven 90+5 0.6
95% cotton/5% chitosan-nano silver non-woven 87+5 0.6
90% cotton/10% chitosan-nano silver non-woven 87+5 0.6
70% cotton/30% chitosan-nano silver non-woven 87+5 0.6
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{Fig. 1> 4E Values of Cotton Non-Woven Fabrics and Cotton/Chitosan-Nano Silver Composite Non-Woven
Fabrics Dyed with Caesalpinia sappan. L.

(CJ : 100% Cotton, M : 95% Cotton/5% Chitosan-Nano Silver, [ : 90% Cotton/10% Chitosan-Nano Silver,

B : 70% Cotton/30% Chitosan-Nano Silver)
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U Es AAbeE Zelth ole J1EA AR (Fig. 1> (Table 2>l AIAlE 2t z} AA 2]

7t -NH7l & A8k 3lo] A9 E e AE s vetd I ZE AlG Fe wfgA e
wabe] weAol wob 9A Egel Frskn,  oal YAE ARt FAHAL, Al 7 7

VI AR 2 T AEAS GRS GH BE AYR DeALR AT A1 Fo U

Aol A AT Ao FSHY APAT9 A7y Aok 8 Zbell Agste] o R

A&t} (Jeon et al. 2004: Seo et al., 2011). & Wooluet A4 I A }9“‘%% & F Sl

wE oz gajo] A £AE BAH 10%/71EA

SeA BRAG 30% £ FAE ) B 2. ® 100% HMEet HI|EL - LA

90%/71 €A - Y dw BFHF 10% éﬂo 4 SEMT 2 GMEe H V/C

B WF G%/71RE - e STRF 5% o m S W 100% A e

B RAE ) WA 100% FAE wow ve

Mo RO AgeA L gol Aepy oo ST EWEE GRS A9 9w

JE ol 2A et ez ganges g oo (leble Pl AN

T St

{(Table 2> L*, a*, b*, 4E Values of Cotton Non-Woven Fabrics and Chitosan-Nano Silver Composite Non-Woven Fabrics

Dyed with Caesalvinia sappan. L.

Non-Woven Fabrics
Mordant Color
Method Mordants Factor 100% Cotton 95% Cotton/S% 90% Cotton/lo% ?0% Cotton/SO%
Chitosan-Nano Silver |Chitosan-Nano Silver |Chitosan-Nano Silver

L* 97.26 89.09 85.65 84.14

control - a* -0.50 0.15 0.29 0.57

b* 2.21 3.88 3.87 481

L* 75.85 53.03 46.69 44.06

non B a* 14.10 16.15 17.15 18.74

mordant b* 3.15 -1.29 -0.77 -3.86

AE 25.93 39.78 42.70 4485

L* 54.40 48.23 37.53 34.86

Al a* 14.37 22.15 18.12 20.04

b* 4.02 0.77 1.65 1.74

pre AE 26.94 46.84 51.36 53.07

mordant L* 56.48 42.47 36.08 32.27

Fe a* 6.62 2.50 1.70 1.38

b* 3.35 212 0.53 0.31

AE 41.41 46.71 49.70 52.31

L* 72.38 57.14 43.42 39.82

Al a* 21.97 19.54 22.90 2491

b* -0.76 -2.98 -2.56 -2.55

post AE 33.65 40.32 48.33 51.52

mordant L* 66.70 48.97 37.43 34.52

Fe a* 6.05 421 272 2.72

b* 4.74 -2.00 -1.92 -2.44

AE 31.35 40.75 48.62 50.44




(Table 3> H V/C Values of Cotton Non-Woven Fabrics and Chitosan-Nano Silver Composite Non-Woven Fabrics Dyed
with Caesalpinia sappan. L.

Mordant Non-Woven Fabrics
Method Mordants 100% Cotton 95% Cotton/S% 90% Cotton/ 10% ?O% Cotton/30%
Chitosan-Nano Silver | Chitosan-Nano Silver | Chitosan-Nano Silver
monrzznt - 82R 8.0/2.5 56R 6.1/3.1 6.0R 5.4/3.4 5.2R 5.2/3.4
pre Al 14R 5.3/3.8 0.6R 5.2/4.1 1.3R 3.9/36 0.6R 3.8/4.1
mordant Fe 71RP 75/45 6.9RP 5.3/5.3 71RP 4.9/49 74RP 45/53
post Al 29YR 6.0/1.5 6.5YR 4.7/0.8 5.2YR 3.7/0.3 49YR 3.3/0.3
mordant Fe 8.4YR 6.6/24 79RP 5.1/0.9 49RP 3.7/0.6 5.5RP 3.4/0.6
ZNEAE - Ui dn] e dEo] wokds W FA o] vs) mEA] M E] JE 3ol
% AUHoR BEst YoT ARE Eobd o Zrhstel sgAUL AR FA Moz
waL AT For olFste] WA FHTE mfAA AEIES & F 3 1= WAL Aol
o oJs) AWM Yt wobd Aol ofF  UF AR G| AgHL U A oIl &
AT el slolNE Mdldel AEaT A Ao ARl ALad 2 de) Al
ofFA FMoE wAEdY Fujd FAES Al AR H AY, Fell9o =2 sy ~waAd
HAGNEE R~YRAES H2 ALE, Fe W< 2 g Aog FRHEY Fuld g E9 Al
Uz RPAYS Beb~aaAgR A8t AP GMEANM L g B a @ E7hee] o
FA B2 7197 S7skh Fe migAe® L
3. M 100% PMZQ| L', o', b Y @ Aa, a g 3A gasnh
FojdA el G E7F yRAl 7S W2 dE
Fig. D% 9 100% $99 FUES DA o g ol ange wEs oAz Al
BAEA L2, b AR S E AAZE F o gy ja) e T 49E 4T A
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(Fig. 2> Color Values of 100% Cotton Non-Woven Fabrics Dyed with Caesalpinia sappan. L.
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<Fig. 3> Color Values of 95% Cotton/5% Chitosan-Nano Silver Composite Non-Woven
Fabrics Dyed with Caesalpinia sappan. L.
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{Fig. 4> Color Values of 90% Cotton/10% Chitosan-Nano Silver Composite Non-Woven
Fabrics Dyed with Caesalpinia sappan. L.
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{Fig. 5 Color Values of 70% Cotton/30% Chitosan-Nano Silver Composite Non-Woven
Fabrics Dyed with Caesalpinia sappan. L.
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