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Abstract

In this study, in order to compare a Tencel/Cotton and a Tencel/Cotton/PET as Tencel blended fabrics
with a Tencel fabric, the fabric samples were treated with chitosan after NaOH pretreatment and enzyme
treatment thereof. And then its adherent efficiency was enhanced by using a crosslinking agent. After that,
it was treated with a softener. In chitosan treatment, the functions of moisture regain, tensile strength, air
permeability and crease resistance were more improved in the Tencel blended fabrics than in the Tencel
fabric. Thus, it may be thought that the physical properties of the Tencel blended fabrics were more
effectively modified than those of the Tencel fabric. And the friction charged voltage was very much
reduced in all samples, so that chitosan treatment was effective for prevention of electrostatic charge.

Further, chitosan finishing treatment improved remarkably the antibacterial activity in all samples

regardless of the type of strains.

Key words: Tencel blended fabrics, Chitosan, Susceptible functional fiber, Environment-friendly Finishing,
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1. Al ¥ AlSF

Az
ABE FBEIEAS GEHYAN AT o

A ZA AR R o] e WS AEshe A A ERAETL WA ddHES AL 5
o] A A< EHE WEAA & F e £ <Table 1>3} 2t}
g A HHM ALATEAR] 7B
Table 1. Characteristics of the fabric samples
Fabric count (threads/inch i i
Fabric Weave ( ) Welght2 Thickness
Warp Weft (g/100cm?) (mm)

Tencel/Cotton(55/45%) twill 110 74 2.34 0.42

Tencel/Cotton/PET(40/35/25%) twill 110 72 242 0.48

Tencel(100%) twill 110 74 225 0.41
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Table 2. Characteristics of chitosan

Particle condition Powder

Viscosity 36 cps

Degree of deacetylation 95%

Average molecular weight 30x10*

Moisture content 6.0%

Residue on ignition 0.13%
2) Aot

N BARS (F)ulo| o2 HH FFBe AE AN
g om EA4.8 <Table 2>¢F 7201, &4 (Denimax
991L, activity 750ACU/g, Novo Nordisk), 7}A]
(Glutaraldehyde, 25% solution, Yakuri), %34 (Excell-
soft 90M2, T&C trading co.)$} 7|EFA2FS 17 o4&
ARgSHTE.

2. HEYY

1) 220l 7t

(1) NaOH ¥ 432

NaOH 8% &40 2 A2oA 287 A3k v,
FA B o EAL 5%(vivyEA o8 2318 I A
EFF5E A AL Az aias 48
olA| 2] AF<2l DenimaxE AHE-3ld W] 30:1, pH
5, 2% 55°ColM EABEE 1, 3, T2 WA
1208-5¢ A 2)eldch 4427 Bd AlEE £
9] 48 AR AdY 2g19] ERRWEF
NaCOmEH(pHZ 1022 M syt 282 2 4
oA 71 EAF A2 Eofe] ¥wE 915} controlA &
£ i AYEE 9ujdin},

(2) 71 EAHA 8

I B 1%(viv) oA EAL 80 7| B
ol FEE 0.5%WV)E 23 A1A weight pick up®]
80£2%7} HE2 WA NEHAYTE 60°C
oA 3087t AV AR, 1% FAUEF S
o 5B AR F3AZ F T4l 2 YR &
2 BE AT v, 60°ColA 908 Sk AFRA|
7132 100°CollA 382 EAE sty 2809 JEA
A& ¢34

3) 7t12A 2 FAA A=

5o AHB 7EAE 2@ 95 0.1
mol/] FFEYH = &de] Hu] 50:19] v]&R A}
204 2087 WS 7] 2 80°ColA SEZF AZAZ
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F 135°CAlA 387 EA A taAE A E

1%(c.w.f)2] FaA §Hof A8 50:1¢ B¥E&E
40°Coll A 57 A gk & W2l 13] FAAZ o
QA AZ3A .

tilo

2) 78X H2e| 24

(HH=

7FeAE] AlE9 Wze AapA|(Minolta Spectropho-
tometer, CM-3600d)E A8t} &3 39w CIE
TAANAM L*, a*, b*E 731 T o] 2Jg) Wix
£ =g,

Whiteness Index (W.I.)=100—j(100—L*)2+(a*2+b*2)

() T2

VA AlEY £EEE QEH(KS K 0220)°]
o) 2431tk |A 20£2°C, 65+2% RHOA) 244]
7b o4 WA E & 105°CollA] 2417 A2 oS A
2 A, ¥ BAE FR] b 4o 93 528
& Hasa

Moisture regain (%)= %dw_d) x 100

W..: weight of sample before dry

Wq: weight of sample after dry

(3) A=

HBHY AR QRBEE FA) Ashel 7
A= A8 7] (Zwick 1453, Germany)E AF8-3te] &
ZEYH(KS K 0522)°] 93 100mm/ming] ¢l
=2M Ao g 53] FAste] HEs 7o
F8A AFAEE AEE 20°C SFF 11T §
AR F Ado] ARE 4 FE o AR
Al ZAE ZNH S FU YR S8

4 4=

7HaAE AR AAEE AR 4k Cantile-
ver softness tester (Daiei Kaguku SeikiyS AME-3te] 1€
AlHHE(KS K 0539)0ll <J3f FArge 2 53] 575}
Ba-E 3tk

(5) ¥+

7tEAe AR WEEE A¥RI] sty 2
E WFZ A8 7] (YSS M0342, Yasuda Seiki)S AFH-
3l =R (KS K 0550)00 28l 7 - Ao w
A - FUFEE 53] S5t W Tk

6) F7 5=

Air permeability tester(FX 3300, Textest, Switzerland)
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TUT A EE 53] FA st Fag T

(7) AT A%

Rotary static tester(Kanebo EST-7, Japan)E A}E-
ato] KS K 0555-BHell 2] 20£2°C, 40+2% RH 7
g BAeA AFHL AU ULdE FHE
g vpREE Algald wAE age s

(8) ¥4

AN AR FFYE ATRI] 9lste] 3
24 W 9] Shake flask method(KS K 0693-2001)E
Ngss. Age FAReRE FHTEAPE
(Staphylococcus aureus, ATCC 6538)3} H & (Kleb-
siella pneumoniae, ATCC 4352)2] £717 438 A&
ST FRASL DAES 1847 WA u)A
2 Alget M A g AdTE S5k JdA
28-S v A3 2ol At

Bacteriostatic ratio(%) = (—é];—B) x 100

A the number of bacteria recovered from the
control specimen incubated for 18 hours

B: the number of bacteria recovered from the
test specimen incubated for 18 hours

I 23 % o&

o] 228 Aejshd HAP GGl Tl o
27k B9l WglEs skA et 2Edle] EaEke
WHalo] g 7AFES 4y £ A3 <Table 3>3
2ot

olg H¥l &2¥Rrt SUIgtl met Aggel &
7peksla, AAd/R/ER ) sH 2 YA ES s
FEol 7Y AL A2 EFdaH 27 dsgols
4o GFE TA 437] gy, ddH &
2 go) ZHFge] M F AL HH e ZHOE

Table 3. Effect of enzyme concentration on weight
loss(%) of the fabrics

Enzyme Samples | Tencel/ |Tencel/Cottor/ Tencel
. Cotton PET
concentration
1g/l 2.04 1.23 1.55
3g/1 2.28 1.53 1.74
Tg/! 2.57 1.63 1.84

Table 4. Add-on rate of the fabrics treated with 0.5%
chitosan sol'n

Samples Add-on rate
Tencel/Cotton 0.45%
Tencel/Cotton/PET 0.48%
Tencel 0.43%

e AL Baf x7]d As FHY HZ(fuzz)7}h
A A= o] WE S Bol7] Y& (Ueda et al, 1997)
o2 A7Hjtt 28 BAFEE 3gl oo g A
s g Z77 EIEHALEE B AYA
B AAEEE 3g/= AT

7B AER 020 F2I} H%
€O Q3 =¥rt & "HohHETE 9, 1997). 2
v AR ekds, wijdls, 2005)0) 2skd SEM &
Z A3 &9 F7o e F2EsF daA e
W=, AR 1A Rabgn AdX A E A
B g5t 0.5%9 FIEA fdoz A2E A8
FEA B2ES 73 2L <Table 4>9} 2t}

ololl olslH Al bz EoAe] JEA HAE
o] WA gl Eo] Blaf thd: ¥A ekt oA
< WA A4S vad 9 doggeg &4
3l lumen 5 71 E4MS AT F = o] HH
el gol EAlsh, Wde ¢d A4 sk
9Ag rhong ABU R AfF kel AH o

§3 we A

2 Aol 7| E4te FAEo] Tha HolH Z o 74
Ao g, 2002). 282 AA/H/ZE 2 EHE &
WA ES g A" AR BE T FEC HE)

F7] ditol #2Hgo] thd =4 Uehd o2 B
olm, E3t Bl TAdAEY Aok Tl o]
];]_/\ o] o g]a. A@z}-ﬂu}
AH o 2 FEde] 7 A SHE

v oA AES] 9RF el 4L A
HEg 1B 2 &g HEe| WA F

72 Slvh by 71 A ] o] e HE
o Mg 2431geH O A= <Fig. 1> 2}
oo &jstH 7| EAMRE XzjA] WE7} oF7F A &h=
7tRA A olF Wxe] At o A YEde A
< B F Atk I EA dEA e A S
Eo| vl A E H|a] Yz Aslrt Hl o,
ZtaA M o] Fede A ddAEe WA}
ARJch 2 AE FFH BAGe] 71EA 7FEH
2o wa Wre 7HAhgo] 5% o e Wrol A3}
7} 22 ot 71EAT 7HEA R HE S o] follE &4l
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7} it AEZ 02T} FHFo] BOHE2 (Knorr, 1982) F°
FIEARS AEE O A C29A| 9 SJ=EAH7]7} o} o] 718 3o *3745111} <Fig. 2>& 7]EAF
7|2 A gE F2E 2L ) on| ), 2 S Ao oet B4 TurAEo] SRgo] WaE e}
A7), Bl=gAr]e FslEe 717 168, 74, 5.7 W Ao g 7 g nja} zq Bo] R go] 27}
kcal/mol2A] t}E 2]8}t7]of] v]g] olu]=7]7} ¥ W F 3 AL Bolg &= glon, BlA/m ENHEo 41
A, L JeEpATh(Watt et al., 1959). €14 & & F7P}F 205%2 FEE0| 7P 8ol Srtekt

h=3
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Fig. 1. Effect of chitosan treatment on whiteness of

the fabrics
A. chitosan only
B. chitosan/glutaraldehyde/softener
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Fig. 2. Effect of chitosan treatment on moisture regain
of the fabrics
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Fig. 3. Effect of enzyme treatment on tensile strength
of the fabrics
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Fig. 5. Effect of chitosan treatment on stiffness of
the fabrics
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Fig. 6. Effect of chitosan treatment on wrinkle re-
covery angle of the fabrics
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Fig. 7. Effect of chitosan treatment on air permeability
of the fabrics
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Fig. 8. Effect of chitosan treatment on static charge of
the fabrics
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FAF o] o] LojF Aoz Aztdr].
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Fig. 9. Effect of chitosan treatment on antibacterial
activity of the fabrics

(a) control (S. aureus)

(b) chitosan (S. aureus)

(c) control (K. pneumoniae)
{d) chitosan (K. pneumoniae)

FHZ ALl ol 7P & sk A F
T A7 FALE 3 715 A4 tig 4nA
£9 &771 sdve Aeolrt. 2989 AA = &Y
glo] BHIES wi&dt, 228 o o= uA
Eo] MAsHA =i o]Ae] AWE doI|AY o
& ATk &<, 078, 1996). mEtA] FW o
ol ofF A e} A E 5] FHEL e T8

St AEZ A Hies FE80] ZAEE HAH

Ao} R0 Qls) mgEe] o] golstn
= UA UK DA T4 B4 LI

©
*
Iﬂ
o
o
T

iy

o
L

-

2ko] t}(‘#%l_i 91, 1996).

B4R 3tAHg v|F S o179 Yol 23}
WFhgE o] &o] AuHY], o|R2 J|EAY] FF
FAre] c2911 9 $lE -NH7F -NHy 2 =84 &

ol2o® hAFE oRIZ)7t vAES AEHE 74
Bl AlgAteI 1A B9 Fol Hete ME T
AX A EL] ARFEE ABAI7)3, B85S AT
o 24 gaAS B3 3A Fth(Seo, 1993; Katsumasa
et al.,, 1994). 1] 3t €l 3 &0 7| EARS 2 g
Bl FAIFOZ BT AT (Staphylococeus aureus,
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ATCC 6538)3 ¥ (Klebsiella pneumoniae, ATCC
4352)° ek FHAES AHS e <Fig. 9>
7t} ofd] 93l AEY #Fe| FFO Al
FIEAAE & 99.9%] 53 FFAFS YRR
ATt FIELNS] "ol HIl Tt 248 ol23}
7hside] Borng daye] anHd Aoz Az
Hed, B AddM AMEE 71BN DDE 95%2
2} DD7} 85% ©]’do|H FFEH7F ¢53tth= AT
AIR&S, N, 1996)<F vl 2sA 0.5%2] 7=
AAHE FEAXNE 8 S B AeE A
zkgck

Iv. 2 =
W4 BYHEY wEe LesEA AR e
g E=9e] feNE APt aRgelez
o% 9isl 98 THH R RNH F FAls)
FAAS vhRe 43S Stk e e w2
Hgo) 224 AL B4R A% 0L 2L A
D ?:*xm

L AE FF FAGC] 71EA A e
‘%‘E/l ZHaago] 5% o2 Wxe) A§l7) =] kol
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