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Surface-Properties of Poly(Ethylene Terephthalate) Fabric by In-line
Atmospheric Plasma Treatments
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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 emumission scanning electron microscopy(FE-SEM) and the
zeta-potential measurement, contact angle measurement equipment. At the atmospheric pressure plasma treat-
ment 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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(a)Dielectric Barrier Discharge

da] 1 7psAe] BRlEAY Aol ofu] Hu gt}

o] 3 FAA A% PAL 7|£9 AFEHRRT
of Hlsf 100~10008f 4 &2 WH-g&/JF (radical)
9 FEE TEE + QoHUME 2n7t A4~15
0CE WotA Zen, glass 9 A§d 349 ®d
Ao Hggsiet.
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AEY dREE o A EgAnt 3HO
HHE & Jod Ay Azl ez ZA o
vt ste] FAF mdsp 8 8 ollzt dEY 4
M2AEEL HAE 7HE3AEA 59 AHEFe 2
A 24 4 oA FEHEAAE 2A outA5HA
g Aot

Afbedd dg E52uty $82 Zodiy
2 A9 Aot 9N FAE EHoE ol
196597 ul=ollA ARE. vl NCRY Surface
Activation Co.(SAC)Y] 98 7o 1 Exg
acrylic acid®] JHTEFO R A S Q.
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2 Af9 Agset 22 A-E 2uAd43
U g BEXgAs 53 22 YAy 9+
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(b)Corona Discharge

(c)Microwave Discharge
Fig. 1. Various atmosphetic discharge technolcgy.
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NAAEY Agdroe HER SH20E A
7hgol $&2A ste @7 BHA dE I
T971E9] FEt @77 FAHAG. oA T
st “HAA BB 72 =l @
BARY 7He7le”e] ddel 43| #Ad Ht
Aot

a2y S AR AdAe drIdEE
zup 7igo] @A) A&SHE At AT F
71€9 AAY 4 % 28EE FUHCE WY
F W
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71, @M7Ies dEd W 4T 4L oF
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29 A= 7led dsiMe Ad #H o 4
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2 45 WY ES2 AAAY F8 &
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Table 13 Z& zH2o2 944 (Nicca Korea, KF
GUARD 770W) X 23t4ict.

S.

1. Vac. chamber

6. Target stage 7. Target 8. Vac. pump 8. lon gauge
13. HV pulse gen 14. Magnets

12. Working gas

Table 1. Water repellency coating conditions

Water repellency coating

Pick-up ratio(%) 68%
Curing conditions 180C x 30sec
Concentration of auxiliary 50g/1
22 Eol=o x| ¥ XMaxA

Aol A& FA= FAVIEITAA A
A9 9% Yol Sehzol AA9 dRBI S
AT Qe AF ZkZut PS l(plasma source ion
implantation) A X & Atg3g o Zg=zut A
Z7L Table 29 Zt}.

B o] AFEH Dielectric Barrier Discharge
(DBD) 7|3 Sakzop Azl A2HE 7129 batch
type ZAo| old A& (inline)THLE, M9 E
AAY & 2 e A=A, 2AYE 0|4 Die-
lectric Barrier Discharge A|A®9] A5 7 74
030cm 77 YHO2A LA Hed
QA stgen, diu E2HY wettability 4

& st dof o8 & Y=F Y Aol

ol > nle

2. Antenna 3. RF generator 4. Matching box 5. Plasma

10. Langmuir probe 11. MFC
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 Oz
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

7|9 Betzote] A9
23 W4E B3
Bepzot Az G2 WAE FHL AATCC 22

YR OE 250mLY F{FE 2527 EF6to] B7}s}
At

24 BR(AR)HY 5%

A 7Y HEAAR, AFHY, A 5
Zol AR g2 E49Y AW Ueus AARE
T oL ALolE HARA HUNH FHE #
Adt=gd AW FFo] A7l AYAe} o3t
F&ol Avtste sAFo] Y7 YEA ReE A
& ¢ Sled, olAe AVojFFolgn .
ghA of AL T 249 AW FA4o] & A3t
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EAG A 2 294 wse ¥ 2HARANE
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st

25 BHXIQOLX HE &tol

ARY o] Qb BAL 2EAA £ &
42re Agg wAT, T A
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stoitt.
26 YUY BE =¥

L S L A BERLEE
29489 4%, 924 2 U4Y FUE Aot
R4 WA TYATE B T8 4
3% 39L ¥ 429 guue 398 YA
o] tha 4F A7 BT Ut ety g ¥
ELE PR =S TS EECEEERN
st TR RRAL 29 o4 1 Aol ool &
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>
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2 UyrHEnz TAGs §F AAYAE ZAAR
& u] 7 (FE-SEM, Hitachi 5-4800)& AM&-3}¢itt.
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g Zoorgz B A4S Ued modh ig'm_ —\
g7l Setzoe e 4B A 502 A
Qe W WAL 700] U, AT SepxopE § 8 wf
gatge AL 500 Ughth A7 Azko] 1002 ¢ Wl
A2 f7let Bepzrube] A9 AR} 300 Ugo
o AT Sehzot F7 A: 00 gtk gebd o 0

A% Behzte) A UL AN G
L 100~1502% Hshot o1 AT Sepznks 502
olte Rajslor Wato] e Ao Azt

32 ZEzt=ot Xz2lof uWE EHHS

Fig. 3& ZgqAg2 & U4 A Ee
a2 g Zt2ut Asteq Yetd AE =
g4 Zito|dt.

A Zof Eia® IAE REEY F¢ AL
72 led, o 1A RHY Y EE F2
A EAE AQ%d. & 147 &4 9 A9 A&
g Aee R2&q IAEHE FE£3] QoA F7
oz FA dY99 HAYE 002 AHosin At
AL o] AZHL 7|20z B ZAHHIYS AL
nnge wWe AYAR FYd. zAY A Ag
A9l A7t F7FsHH v|EHA E+= roughness
7t F7ket AU BY W77t wEsh] et JAE
+ B gl wep Esty BE Ee 7|
Hate] Aol AR 7Y whdEo] FEA YAt
ML Eopdrtm Hug w oY wiE A
Y7 AR ZtHAH 1A smHAo|}
roughness®| ZtAot F@FAo] Fes+e EH &
5717F wEE Aol

Ae zeld A7t g9 Fog FUHELE A
AL e %o geg FUHHA A44E Ug
Wk 2o BRo] uAE EeoAgE &9

8 rr

untreated treated WR untreated WR treated
Fig. 3. Zeta potentials of plasma treated PET fabric
and plasma treated water repellency coating PET
fabric according to Ar atmospheric pressure plasma
and O vacuum plasma.
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0mVE © A Ut Ar 7tAE o8 AF
Zetznte) e df FHoA AU FgH
< Egzutz A EF FEo st REZ
A7} dgete] ARARE WA Hed £ TN
+ d71¢ E=rR AstaAN drigste 0%
Ar 7tA7F o] AGSHA 9 o2 F7HEIA
o E3 T AR EoiHE Hege E9=
o A2 Ay &9 ez Frkte AL =T
A 299 4 B} 2ol AR Azdn

3.3 Ect=ot AMzlo 2gt EHXIF0 X
tH S}

Fig. 4~6& @4 H2jd Zeolade 429 &
Bzt Ao he By 143 532 vehd 1
Yot WARES 2e xA0E Zehzn A
A7vah 2Yuhg7h STk Thet W&ol Ay
L A%e 2. d7¢ Bezxet A Azl
1502, 5% 800WY W A57o] 744 W), Ar
Az Setzor A8 A9 BHE g7 39
Rag Bgse] Buo] Ad FFo| F7Hte] EH
A4 o¥A7 27187 He Aolth AT 900W

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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(a) untreated (b} 400W

—B-—0-

(c) 600W (d) 800W
Fig. 4. Contact angle of Ar atmospheric pressure
plasma treated water repellency coating PET fabric
according to output of power.
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Fig. 6. Hydrophilic property of plasma treated water
repellency coating PET fabric according to (a) output
of power (b) treatment time.
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Fig. 5. Contact angle of Ar atmospheric pressure
plasma treated water repellency coating PET fabric
according to treatment time.

(d) 150sec
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»
. T .

0
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Fig. 7. Peeling strength of plasma treated water
repellency coating PET fabric according to (a) output
of power, (b} treatment time.
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F|g 8 SEM photographs ot ptasma untreated water
repellency coating PET fabric.
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F|g 9, SEM photographs of vacuum 02 vacuum
plasma treated water repellency coating PET fabric.

Fig. 10. SEM photographs of Ar atmospherlc pressure
plasma untreated water repellency coating PET fabric.
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Fig. 11. Strain-Stress curve of plasma treated PET

fabric according to treatment time.
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Fig. 12. DSC thermogram of plasma treated PET fabric.
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