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Abstract— This study was carried to evaluate mechanical characteristics of Poly(ethylene terephthalate)
fabrics (by Kawabata evaluation system(KES)) which was systematically treated with Oz low temperature
plasma and chitosan acetate solution. Furthermore, surface structure was investigated by SEM, AFM, air
permeability and wettability. Tensile energy(WT), shear rigidity(G) and surface roughness(MIU) properties
calculated by KES-FB have increased with increasing plasma treatment time, while bending rigidity(G)
and energy of compression(WC) value were decreased compared with those of the untreated. SEM
photographs showed the identification of chitosan coating but did not confirm the plasma etching
structure. Air permeability was decreased according to plasma treatment time with increasing

concentrations of chitosan. The water absorption rate made rapid progress by chitosan treatment.

Keywords : Poly(ethylene terepthalate) fabric, Chitosan, Low temperature plasma, KES-FB, AFM

1.8 2 717k A9 gl Fx2F ez RFYY, 254

n& gMo] golstA] gt B FEFTA
PET A4 e otAA, WkEy, WadFA Bz3lo AA7|7F G4 5o BAZ <&
2 7= 5o 2@ 4Fo] 3t QAN o] AAEE @Fol Utk wEhA
FEE ol AYE HARAREA EE o PETY| 0|23t BEAAS 2EstT AFgAH 46
L5179t vy, Fehuree & & g Bs 24 LEINAE AEH7]) % ookt 24

'Corresponding  author.  Tel, : +82-53-810-2785 ; Fax. :

ey A PyEe] ANEDT A g
9, dZFE ol &3t HS MNASHA FL

+82-53-810-4684 ; e-mail : kkoo@yu.ac.kr

248/ SHERG M TEEE 5174 555552005, 10)



HALEAL NSNS EWo] R2AA 4%
o FUAE F7HAI7E AP Fol .

IBALS S, A S HFRE HAE ©
BRY 4E S 251 9y golyg
3 BURH, A7 BEROA GEom
33 YRAY Bolth 7IBAS Hyo 4
Y AT A9 7249 ofvlmy] GO
gspm)e] Hsh @ Bt 379 Y g
A, 74 & T Ao 59 ol g oba7t
A AgH o s FUSH $4HA R A4
ot o, WAMA WHEE 7| EALY 4
Y 49 Fo ANYLEN BUG i} 2
& TS @) 9 ovt g, AEROX ¥
o #iepdel shubel 2% utolejset Algel of

5% FFYHAE A%t 7HE, SR WE

A3 R 949 BYER APHL o)
7 A% HeATL HFEste] GAS FAA
17

7) 943 A= st ol RolAm gk
e, AL Zakzol 71E714L AU
FxAEQ WY glo] BHAURE B3
ESgoz 4y o)ggm Y=g, PETHE
E EHY BAL APy A3t EezntE
o] g5t W A ZFF AA = glch PET
o] B0 A5A4e Rosty] daMe HE 3
7189 FH7} 41 EE 3FEA AART
£, Zg2ut AHYE A =Hd Ao g
FHe g EAE 2Y + Y= EX] Uk

e (handle)= Q17+ o
2, 223 AZd 3 JEF 4S9 3
tFE oulsiAul, 248 FA 02 e TS
Bt Za35ith B e Ao HEL T
g3 2R A%S ddsts 72A S
O thokdt Aty EAof o3 AR &4
Z E@ol7|& st o|3et HEo J3y &
HAA e AESE FASE A2, 9ate] 12,
A2 L AFHAE AT AS FEAS
o] M E 2 AL Bk 5 gk
wetA o33t e E WA Sz AjeA
ol &3l AE7}t ALEm AP

F/4 PET) 7| EARS A dte 7t B9
o BAL AAEA ASA 7= Aol 7H5EHR]

2t 7bg & Widol S8 B E4e] Qlh
et 2 Aol M= PET HRE 4
etzm} Aelsto] EHE A5 3, PETY <
Aol A £ o HAEE FEA7] A
7IBARE ¥Rt =R Aot 2B BE
el 54& A¥F 2 F7lshs KES-FBY 9
3 A2 B B5gE ANRge, &
Z2up A2 T A BEAE HE) YIS
o 2 Jtol ©hE e M3k} PET AE9] 7]

A T vXE IS FEISE
2.4

21 ANz

2 A9 AMS-E PET A& T 9 FAIEH
Aol d ARG GAAHE ABE HE KS K
0905) o™, Eetzute) oJ& BIHE 8] ¢
3 M=o AAE otA goken, 1 B
Table 13 Zrch

Table 1. Characteristics of a polyester fabric

Material PET 100%
Yarn number 75Dx75D
Weave plain
Fabric count(endsxpicks/5cm) 210x191
Thickness (mm) 0.1078
Fabric weight (g/m’) 673
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Weight loss(%) = weight of dried sample — weight of plasma treated sample wo T M

weight of dried sample
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where, W1 and Wy represent weights of chitosan
treated PET and untreated PET, respectively.
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2.4 KES-FB analysis

Hand value #|&%}x]¢] Kawabata Evaluation
System for Fabrics (KES-FB, KATO Tech, Co.
Ltd, Japan)& |83} high sensitivity 27 o] A}
BEA, BUEA, AEEA, AUEA, EUEA
o) 167) &3FE] A5y EAXE F3lgon,
ol & st H, SiAt whake] BEgS &4
st RE 42 20T, 65% RH| 28 =
AollA ol ZolHer.

241 AXEY

ARELL MG A7) KESFBIS A
&3t A8 & AN F (Fmol 500
gffenzt = W 712 AAEE 02mfsecE Q1A
shed QAo L Z|(WT, tensile energy), AA7A

250 / BERHEMTEEZE 51745 H5582005. 10)

t A

I8

A - A

(LT, tensile linearity
tensile resilience) S &35
=it

242 ZEEN

FUSHE KESFRE A8t TEMTA
+ #2529 YeoflA FE7AIB, bending rigidity)
¥ FE3) 2" AL Z(2HB, moment of bending
hysteresis)S &AL

243 MHEHN

AGEA L KES-FBIS Al &3t Azt ¢
=+8°71 2] WA A AA7FAG, shear rigidity)T}
889 ©]2)(2HG, shear hysteresis, $=0.5° 2HGS
=572 Stk

244 EHEHY

EWEHS KESFBAZ Atgste] X129 ¥
wol 10gf2 FEEE YA S0gfe] HES
743 ERubEASMIU, coefficient of friction),
& A 4= 2] 3 g E 2H(MMD, mean deviation of
MIU), EHAH 7] 9] 3 BXHSMD, geometrical
ok

245 YZEM

KES-FB3°] oJ3 a3 50gf/crZE a1o] ¢
EFEZ S0mys, FEAE VA 20 E GSHFA
9] MYPAAC, compression linearity), ¢FZo) =}
(WC, energy required for the compression), =
3] E-U(RC, compression resilience)ES &2 5t4t}.

246 £ U 2A

KES-FB39| &5 &3 A, %3515 051
arl A FA(ToSE A2 dH Ay ZAW)
< SAstqh
25 ZIIE

Zehzol Aeld PET BWY FrSnEl
compact type2] AP-3603(DAIEI KAGAKU SEIK
MFG. CO. Itd. Kyoto, Japan) E7|EHE &3
HAE 0] 83t 150k o2 2k X7 &5
so] 25 We BEae FaAG

2.6 SEM (Scanning Electronic Microscope) %
AFM (Atomic Force Microscope) #+&

Befzo A4 g o ¥

o e
N

%o
offt o
)
fob Je
J o
ox, A
filo

roughness) S

e EH

7| E4HE RApARI



Ag Zatzur g TEdadE A2 7| BA A wE E2siey St 29

PET ¥9W9 725 4317 93 lon sputter-
(E-1030)2 #F FZAZ ARE FAAR AR
7 (5-4200, Hitachi Co. Ltd. Japan)& ©|&3}o] &
Hg 1,0008) 2 stof ST APML M1
o} FUFE 2HNA ZHstATt

2.

~

sug B4 &3
A| Z+-& DataPhysics Instruments OCA 20
(Germany)2 ©]-§-5to] g=F3lE A& R micro
pipette 2 2 1ml] E& Ho=Y F, 20| &4
3 ARHE A7 A204 103] ¥HE A%

% BEghe denyglch

3 2% Y oY

el
+

31 Zapx0t MBS0 D2 2 UAS

E o2 i W27 AL
AR golng EHHEHA whg/do] wol g7
£ =yt AT e A7) AR
o2 7p2] A&7t o]Roj AL Qled, I 5 ¢F
2] el o 2RAE Yol 7t wol §8
HolA b g, Zatzuto] o5 Eejoja
HE2 2L Axsty Set=uto] o8] )
BRAHAE ST 5 7] WEo) BEIRE
ez A o] gEar Qe AdbThs AEjoA A
2 Eeiznto] o3 PETY] A7l W FAZA
A7E Fg 194 &JE 4 Qloh Fg. 12> ¥4
&3¥0] 100W o} PETY TS Yebd A
o2 Fetzur HAzto] 9% oMY HE FTH=
of S9E Fag AR FEET 23 o
FHUFRE AT ARMY Zupote & dAskn
A

12

kl

1.0 4

" .

oo

0.4 4

Weight loss(%)

0.2 4

4
0.0 —

T T T
0 3 5 7 9

Treatment time(min)

Fig. 1. Weight loss of PET treated with plasma.
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Table 2. Basic characteristic values for wearing of the PET cloth

characteristic chitosan chitosan with plasma
control plasma

value 0.1% 0.25% 0.5% 0.1% 0.25% 0.5%
B/W 0012 0013 0.012 0.012 0.012 0.015 0.018 0.019
2HB/B 0.618  0.556 0.620 0.6015 0.584 0.544 0.407 0.391
WC/W 0.008 0010 0.006 0.0052 0.005 0.005 0.006 0.008
WC/T 0236 0248 0.182 0.1685 0.166 0.161 0.187 0.189
W/T 28245 25878 29230 322472  30.829 31936 29.596 23213
V34BW 0230 0238 0.229 0.2280 0.227 0.245 0.263 0.266
V2HB/W 0086  0.087 0.086 0.0844 0.083 0.089 0.086 0.086
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Fig. 9. SEM photographs of the PET treated with different chitosan concentration after O, plasma treatment.
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Fig. 10. AFM photographs of PET treated by plasma (a) control; (b) plasma treated
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plasma treated for 9min.
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Fig. 11. Water absorption time of untreated and
chitosan-coated fabrics.
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