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Abstract— Surface properties of the plasma treated fabric were changed whlie maintaining its bulk properties.
Surface of plasma treated fabric take charge of enhanced adhesion by surface etching, surface activity. The water
repellency coating Poly(Ethylene Terephthalate) fabric was treated with atmospheric pressure plasma using
various parameters such as Argon gas, treatment time, processing power. Morphological changes by atmospheric
pressure plasma treatment were observed using field emmission scanning electron microscopy(FE-SEM) and the
zeta-potential measurement, contact angle measurement equipment. At the atmospheric pressure plasma
treatment time of 150 sec, the power of 800W, the best wettability and peel strength were obtained. And we
confirmed the possibility of industrial application by using atmospheric plasma system.
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Fig. 1. Various atmospheric discharge technology.
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Table 1. Water repellency coating conditions

Water repellency coating

Pick-up ratio(%) 68%
Curing conditions 180C x 30sec
Concentration of auxiliary 50g/1
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2. plasma treatment

1. Vac. chamber 2. Antenna 3. RF generator 4. Matching box 5. Plasma

6. Target stage 7. Target 8. Vac. pump 9. lon gauge 10. Langmuir probe 11. MFC

12. Working gas 13. HV pulse gen 14. Magnets 15. Lead shield 16. Chamber ground
Fig. 2. Schematic diagram and photograph of atmospheric pressure plasma equipment.
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Table 2. Experimental conditions for plasma treatment

Parameter Atmospheric pressure plsma Vacuum plasma
plasma gas Ar O,
gas flow 0.6 Torr 1 Torr
power 400 ~800W 400 ~800W
treatment time 0~170sec 0~170sec
speed 3.5m/min -
cycle 30KHz 13.56 MHz
treatment area 20 x 65cm 25 x 25cm
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Fig. 3. Zeta potentials of plasma treated PET fabric
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fabric according to Ar atmospheric pressure plasma
and O, vacuum plasma.
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Table 3. Water repellency test results of plasma treated water repellency coating PET fabric according to

treatment time

Atmospheric pressure plasma

Vacuum plasma

Treatment time

Ar gas O, gas
Untreated 100 100
50sec 70 50
100sec 30 0
150sec 0 0
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Flg 8 SEM photographs ot plasma untreated water
repellency coating PET fabric.

Flg 9. SEM photographs of vacuum O2 vacuum
plasma treated water repellency coating PET fabric.

Flg 10. SEM photographs of Ar atmospherlc pressure
plasma untreated water repellency coating PET fabric.

éé_lZi
J

11 719t Ze}=zul A gl A7l e 29
17 =748 Hekd 2dolth Seh=rtE A2k
Eeo~H 2 A5 HE&HS 9ON/mm’,
== 25%7F it Sek=rkE 50~150%
A EejollaH = A Ee] 5 mA g *‘%ﬂr &
Aol & HolA| ekgkort, 170% 2|3k A&<] 4
A& 70N/mm’, A% 2% 2 vHE] A5
o Aol & B of= th]sh Esk=rt A 9
3 LA S = A3} of= 3 7RAR Q13 sputter 314
o A%o| &AbE Aow ARH,
Fig. 12v= Sek=v} A2 § Zejol =2 459
AH &g sdohuy) s wiAe] A1 J4g
Vel el dv1gh Eekavt A A -
Eejol 2wz AR o] 260TE 2 btk



o 001 ZetX0IE X2I3 E2I0AHS 4R0 HY S4 45 || |

100

—w— Untreat.
—&— 50sec
g0 —e&— 100sec
—=— 150sec
—— 170sec
Y
2
£
ol
7]
20
0 1 L 1 L 1 L 1 L 1
5 10 15 20 25

Strainin %
Fig. 11. Strain-Stress curve of plasma treated PET
fabric according to treatment time.

0

—— Untreated
Treated

Heat flow endo down (mW)
n -
o (=]
T T

8
T

50 0 50 100 150 200 250 300 350 400
Temperature (°C)

Fig. 12. DSC thermogram of plasma treated PET fabric.

w AFelA = X Fekznte) Hlalste] A4 o
71 Sopznt A AE S ZEdAHE AES A
3 H&=e st £ 548 FE-SSEMY A
B 915 Foto] #Esiglon, 71414 £/4S peel
testE ©]-&ato] A3tk

Ar 7k2E o] 8% Zek=nte]l 3W A& FE-
SEMO = W o aaprh vERd 2lE 18k
om Aepdel el 29 ghol S7kstHA 2ol &
AE 7S ok 5= It} o] B HE7F A0 7 A
785 718k Eek=nt =2 800W, A
2] AIZF 150%00 A4 4aNo2 71 Aol =4
ok

oA 3w ;fé 58 27107 ﬂaﬂ F7H17
5! o
o

o P

‘1: 7)\& ?——_' T })\(}?j\q—
= 3

=

=
EG A% g Fehzeh A E

o

lo
E

o of
mll: XL

= AHEEo 2 M
Zejo2H|2 AR W 71T @ Fpus 18
Al HAATT 52 49H - 7hedS Rl

1} 7)1 7] erA
(I E - 70000423) 8] A5 whol =2l o,
ool ZAR=HUT,

1. C. Y. Huang and C. 1. Chen, The effect of plasma
surface modification from a rotary plasma reactor
on the styrene grafting onto a polypropylene
surface, Surf. Coat. Tec., 153, 194(2002).

2. C. Liu, N. M. D. Brown, and B. J. Meenam,
Statistical analysis of the effect of dielectric
barrier discharge(DBD) operating parameters on
the surface processing of poly(methylme-
thacrylate) film, Surf. Sci., 575, 273(2005).

3. J. Toshifuji, T. Katsumata, H. Takikawa, T
Sakakibara, and I. Shimizu, Cold arc-plasma jet
under atmospheric pressure for surface modi-
fication, Surf. Coat. Technol., 171, 302(2003).

4. G. S. Senesi, E. D’'Aloia, R. Gristina, P. Favia
and R. d’Agostino, Surface characterization of
plasma deposited nano-structured fluorocarbon
coatings for promoting in vitro cell growth, Surf.
Sci., 601, 1019(2007).

5. R. Daw, S. Candan, A. J. Beck, A. J. Devlin, L.
M. Brook, S. MacNeil, R. A. Dawson and R. D.
Short, Plasma copolymer surfaces of acrylic
acid/1,7 octadiene: Surface characterisation and
the attachment of ROS 17/2.8 osteoblast-like
cells, Biom., 19, 1717(1998).

6. A. V. Butler, "Electrical Phenomena at Interfaces",
Methuen, London, 1951.

7. M. Dai, The Effect of Zeta Potential of Activated
Carbon on the Adsorption of Dyes from Aqueous
Solution: I. The Adsorption of Cationic Dyes:
Methyl Green and Methyl Violet, J. Colloid Interface
Sci., 164, 223(1994).

J. of the Korean Soc. of Dyers and Finishers, Vol. 19, No. 4(2007. 8) / 217



0

J 46 Ay

. gt

A
BHADl . 2 2b . 22 . 21

— o ood-™" oo

H4

0x

8. A. Nkano, Y. Suzuki, and M. Iwaki, Water 9. L. T. Nguyen, M. Bedu, D. Caillaud, B. Beaufrere,

Wettability and Zeta Potential of Polystylene G. Beaujon, M.-P. Vasson, ]J. Coudert and P.
Surface Modified by Ne or Na Implantation, ]. Ritz, Increased resting energy expenditure is
Colloid Interface Sci., 197, 257(1997). related to plasmaTNF-a concentration in stable

COPD patients, Clinical Nutrition, 18, 269(1999).

218 / SI=HMIIRES| X M19A RI45(2007. 8)



