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Abstract The objective of this study is to develop eco-friendly, functional towel material
utilizing cotton-Modal-chitosan blended(C-M-CH) yarn and natural dyeing with mugwort
colorants. Dyeing properties of towels with mugwort colorants were studied by investi-

gating the effect of dyeing conditions including concentration of mugwort colorants, dyeing
temperature, and dyeing time, and the effects of mordants on dye uptakes were investi-
gated. The C-M-CH towel showed better dye uptake than 100% cotton towel with mug-
wort colorants. The shade of towels got darker and red-yellowish tint increased by
mordanting. Comparing with 100% cotton towel, the colorfastness of dyed C-M-CH towel
was satisfactory showing above 3 grade which is the lowest grade to washing fastness.
The antibacterial activity against Staphylococcus aureus and deodorization performance
of towels were excellent and improved by dyeing with mugwort colorants. From the results
obtained, it is concluded that the cotton-Modal-chitosan blended towel dyed with mugwort
colorants can be used practically for an eco-friendly and multi-functional towel materials
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with excellent absorbance and drying properties.

Keywords mugwort, Modal, chitosan, towel, functional property
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Table 1. Characteristics of towels
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M-CHEF)Z AHE-8Fl o A& 0] 5740 Table 1
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W 40%, 2E 57%, 7| EA 3%E 2FEen 304
QAR AREE QT 2 2 A A& H etolA|
T C-M-CHERE o] HERE | vls] o 7L gFeket
A= Zdstell A AFsto] Axet &£5 AHEsHE o,
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2.3 SEM  FT-IR &4

SEM(scanning electron microscope, JSM-—
5400, JEOL Inc., Japan)< ©]-&3}o] C-M-CH ¢
ARl | YRRV Bl 7| EARY - EATEE 800H
= Ak, B3 ALY SAS 46 Slsl
FT-IR Spectrum one(Perkin Elmer, USA)& o]-&

Towels Yarn number Weight Thickness Density
Warp Weft (g/m?d) (mm) (threads/cm?
Cotton Cotton 100% 30/2, 24/2 20's 484 2.5 29.6X24
Cotton 64%
C-M-CH Modal 34.2% 30/2, 24/2 452 2.05 29.6X24

Chitosan 1.8%
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2.4 S 3 OiERE|

4] 1:100014 @AAITE 40~1208, 5% 2~
6%(0.w.b.), 2% 40~100TCTE HIIA|7|HA A
stgith WA= A BEE MASE 3% (0.w.b.),
80T, £H] 1:10004 607t FAgt b5 Ale} Cu
9 %% 2% (0.w.b.), Fed 5% 4% (0. w.b.) 2 3}
£4] 1:100, &%= 40TolA 6083t Sl 9 a3
2.5 G U MEM =3

M ZHA (Color—Eye 3100, Macbeth, Germany)S
A& D65FH, 10 ° AloF 2704 A max(400
nm)o| A Al &8 FHNALES S5t th3 9
Kubelka Munk?](1)o] &l d2tF2 H7lgict,

_p)2
K/S - % .................................... (1)
where,

R : reflectance

K : absorption coefficient

S . scattering coefficient

A HsH= CIELAB A A o] oJgt YEx|4= L*
MAF A4=¢ 2% | b* gk MAHHue), WE(Value),
iHE(Chroma)ﬂQ‘ ZAsto] AT, B9 UF
of o3t MAMSIE Aol 7| Q) ok 4 (2)0] o3}
of MAHE Fakqlet,

=[(AL*) 24+(Aa*) 2+(A®)2JV2 v ()

2.6 TMZARE T}

A e A 2 =+ launder—-O—meterg AHE3Fo] KS
KISO 105 C10 A-1%, " AF =+ crock—meter
S AHE5Ee] KS K 06509, & A= E+= AATCC
perspiration testerg ©]-83}o] KS K ISO 105 D01
H o Egto]Z Y A # == launder—-O-meterS A
4510 KSK 06444, Y3F AR == fade—O-meter
£ o]&3to] KS K 07001 ol &30 SA438t0] &9 A

AN QB2 A GRS AES L.
2.7 ¢34 5%
g2 KS K 06930 F35ho] S Z e AF g

= A7 rE] A Al 28 Al 15

(Staphylococcus aureus, ATCC 6538)2] F-A]+o]
st #aAES Ukl on | e T 4

3)oll oJal AAbst3itt,
Reduction rate(%) = (B—A)/B X 100 -+ (3)

where,

A number of bacteria recovered from the dyed
fabric

B : number of bacteria recovered from the undyed

fabric
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Figure 1. SEM photographs of C-M—-CH yarn. =7} 9%(0.w.b.)oNA 6%(0.w.b.) 7R 2712
K/SZkol 1.69014 3.837HA] Fatgol S7tst= B
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3%(0.w.b.)7H &= K/s%k(z 38)0] F7ksh 21 o] %
3.2 GAMzZ0| G| 0|X|= Fet L2 271l E 2 2fo] 2 Holx| OFof & M Ao &

HEFE T C-M-CHEFE S & A5 E 3%(0.w.b.) HEF o] AL 39(0.w.b.)o| Al AatT).

oA 6087 MBS G ol mhE a4 o) % M4%E 3%0.w.b.), YHLE B0TAM LM
H3LE Figure 3o YEFW T, ddle & 224 A S-S o A w2 FxFeFe] WSS Figure 5
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Figure 2. FT-IR spectrum of cotton fiber, Modal fiber, chitosan fiber, and C—M—-CH yarn.
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Figure 3. Effect of dyeing temperature on K/S value
of towels dyed with mugwort colorants.
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Figure 5. Effect of dyeing time on K/S value of towels
dyed with mugwort colorants.
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Figure 4. Effect of concentration of colorant on K/S
value of towels dyed with mugwort colorants.
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Figure 6. Effect of mordants on K/S value of towels
dyed with mugwort colorants.



H-RE-7|EN SHEFEO| £of e FAMHnt 71sd 19

Table 2. Color change of cotton towel dyed with mugwort colorants by post—mordanting method

L* a* b* H V/C

Unmordanted 81.41 -0.14 7.32 3.2Y 6.8/2.5
AL* Aa* Ab* AE* H V/C

Al -10.58D 0.59R 12.33Y 16.26 4.2Y 7.0/2.7

Cu -13.98D 0.46R 13.63Y 19.53 4.6y 6.6/2.9

Fe —24.50D -0.02 3.91Y 24.81 5.0Y 5.6/1.5

Table 3. Color change of C-M-CH towel dyed with mugwort colorants by post—mordanting method

L* a* b* H v/C
Unmordanted 78.66 -0.32 5.61 2.3Y 6.1/1.8
AL* Aa* Ab* AE* H v/C
Al 5.36D 0.81R 12.40Y 19.75 4.2Y 6.2/2.5
Cu -16.97D 0.80R 11.54Y 20.54 4.4y 6.0/2.4
Fe —22.04D 0.02 3.64Y 22.33 5.3Y 5.5/1.2
e AFE YeEla, Alel Cu mHdA EA 3], Fe 3.5 &7y
o FAlefl eFzke] A7 n] o] F7HE LrER )T Table 5= G A Hepe 1 C-M-CHEHY, &4
£3] Fe i A Aol Ale}F Cu wi g Alof vlsl FE15tA] A2 GAT HEFYT C-M-CHEFE 9] A AL
ol gL ekl Tof uet MALE 7t} ol et FHA&S 24 Aolct, FUTHA e
7 9-oll= Yt Hepdo|u C-M-CHERE 242 94.2%
3.4 SMAZT €4 99.7%% F& &S Helon T et o o+t
Table 4% WeFETH O-M-CHEFS €8] 1:100, 4 Zo]7h ok & = Sk, aieha) oo Aut wiek
& MAEE 3%(0.w.b.), 80TolA 607 g = Y| & e 2o Aoy O AdS &
GUAHEE 243 Avolh, WebLW C-M-CH 7] of2i$it}. % 94 ¥ Werge F7a80] 86.5%
ER H] gt A2 43S YERY Sl 2 Rt fAstd o C-M-CHEFE& &Fo] 7} ¢l
UFAHEY AP 45522 fpsdlon Ed th. o] Aib= gat/doll AlolAl & Aol SRt o] gl
olFeld AE MM 3~45F e FBe ARE & Ao|7} ¢l Ao byt
£ Yetislon AeaE e= HEMof glo] 2~3F
HOR S, LYY A 4~55F0E ST A 3.6 A%
=2 B npAAYEY AoE 4~55F0 8 95 Table 6 HA A Webd 3 C-M-CHEFY, &4
stlom WAHES A9l 09 QlojA 3~45F AR JM3 WedT C-M-CHEHL Y 234 S 24
o2 ofzetglon] WE Jo1H 4~55FoIch. o ATolct, @4 A wek s O-M-CHeH ) 27
Table 4. Colorfastness of towels dyed with mugwort colorants
Dry cleaning Washing Rubbing Perspiration(acidic) Perspiration(alkaline)
Light Stain Stain Stain
Fade Fade ———  Dry Wet Fade ———  Fade
cotton  wool cotton  wool cotton  wool
Cotton 4 3 2~3  4~5 4~5 0 4~ 4 3~4  4~5 4 3~4  4~5 4

C-M-CH 4 3~4 3 4~5  4~5 4D 4 3~4  4~5 4 3~4 4 3~4

Textile Coloration and Finishing, Vol. 28, No. 1
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Table 5. Antibacterial property of undyed towels and
towels dyed with mugwort colorants

Table 6. Deodorization rates of undyed towels and
towels dyed with mugwort colorants

Towels Bacteria reduction rate(%) Towels Deodoration rate(%)
Cotton Undyed 94.2 Cotton Undyed 771
Dyed 86.5 Dyed 97.3
Undyed 99.7 Undyed 80.4
C-M=CH Dyed 99.9 C-M=CH Dyed 99.5
&2 22 17 1%9} 80.4%=2 C-M-CHEFE 9] & AT, HEE S MaFe 7o wheh 2kl
Aol o7k E9or] O-M-CHebEe] A3 AR 71 7}3H ke, C-M-CHEFES A2 3%(0,w.b.)
& selstgct, 4 e WeE s C-M-CHERY 7R G2kl 7hekeirh,
ANM= 2+2F 97.3%%}F 99.5%= C-M-CHEFE 9] & 3. Hebd T C-M-CHER o] mj ol &J7E ARH(AE™)
FAdo] ot ol &2 TS FIAII7 2 A © Fe) Cw Al =22 S7skqlet. md Ao 4
A= AetE it A 3p A7 u| 7L F7Fskal Aol B of =i o
E3| Fe WA W=t =7t A 3] Astotlet,
3.7 88 ¥ £ 4.% 9N > FAZ=AG o] e HEpE S
A A HeL I C-M-CHEFE ] e+ 2+t 86.2%, C-M-CHEFE-2 99.9%9] 442 &S &
8x9} 1zu|Fto & C-M-CHEFY 2] F4o] $- At
stglom Ax&HE= 747 54027 418828 C- 5. C-M-CHEFE2 &34, F4, 340l Herd
M-CHE}Zo| HERE R T} 1208 oA o Wa] AxE Hot o 943
of meto] subo] oJsf £ o] SAHUZ= &+ 3
ok B Al B2 & ek vy Ak oo AW HE &Hog YA W mY JEA
wojof ah= ¥ st HAFET A= A Aol EHERES FataF7) 5ol sk S it
Hrph= C-M-CHEFE I o] &Hel %o Bt 9 £270] $& 21284754 erd A = o] 874
$ER o APsietn ArH, o] u$- b ghgeich
4.7 E LALel 2
2 At W, 2Y, 7| EAF AR S o] =it 2014 % AFYFAMALE R SR 7| 9=
Sk 4oz Qastel AEA/5A BEaAze] & A AL wol e A7 (R0002940).
BAS ZASBIT. Eerae] 4ol ofd 9A8E Y
Estgom 75S FAstel vt 4 AE ¢ References
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