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Abstract—Plasma polymerization in prepared glow discharge was carried out to improve
the bathochromic of dyed PET fabrics by using silicon containing vinyl monomer in plasma po-
lymerization equipment which consists of a pair of electrodes was connected to the 13.56MH;
RF generator. The optimum condition for the bathochromic effect was investigated on various
plasma polymeriztion parameters. By plasma polymerization used silicon containing vinyl mono-
mer, the bathochromic of dyed PET fabrics was very enhanced. The optimum conditions on this
equipment were as follows ; electrode distance . 3cm, discharge output : 60W, gas pressure : 0.3
Torr, monomer flow rate : 30cn/min. plasma polymerization time : 60sec. The apparent strength
of plasma polymerized PET fabrics was increased about 40~47% with decreasing about 3 of
L value.
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Fig. 1. Schematric diagram of capacitively coupled plasma polymerization apparatus.
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Reactor type : Cylindrical chamber

Reactor volume : 0.3cm (130 liter)

Electrode mode . Capacitively coupled elect-
rode

Electrode size . 175mm X 430mm X 3mm

Vacuum pump capacity - 200Liter/min.

Vacuum gauge - Pirani gauge

Mass flow controller : Max. 300cti/min.(Nupro

Co.)
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2.3.1 Plasma E&H*

Vacuum( I ) Carrier gas(Ar)
- Input
(0.05Torr) (05Torr)
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Padding 359/L°] JET Black T-101(DAIEI Co.) water soin.

1 dip-1 nip(pick up : 70%)

|
Computer Color 1

Matching(C. C. M) etching

|

Pre-Drying | Baking tenter DK-1M(DAIEI Co.)
1 80T X 210sec. 7+ A .
Curing H. T steamer[IL SUNG Co.] R. H.
:‘: 180T X 30sec.
Conditioning | 24hr. controled at room temp.
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O; Dlasmﬂ Power © 200W

Time . 20min.

Computer Color
Matching(C. C. M)
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Fig. 2. Plot of L value of plasma polymerized
PET fabrics against electrode dista-
nce : discharge output : 300 watt, pre-
ssure : 0.08Torr, flow rate : 35¢n/min.,
time : 150sec.
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Fig. 3. Plot of L value of plasma polymerized
PET fabrics against pressure : elect-
rode distance : 3cm, discharge output

: 60 watt, flow rate : 25¢n/min., time
: 40sec.
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Table 1. L value and apparent strength of PET fabrics were treated at different methods

Bathochromic PET Regular PET*
Treatment method L value Sti%pg;i;e(n; ) L value Stﬁg;l}'le(né )
Untreated 15.92 - 17.32 | -
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Resin coating+ 0. plasma etching 12.77 36.95 14.29 34.04
only plasma polymerization 12.67 44.63 12.70 4407
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Fig. 8. SEM photographs of PET fabrics.
(A) : Regular PET
(B) : Plasma polymerized PET
(C) : Resin coated PET
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Fig. 9. SEM photographs of PET fabrics.
(A) : Bathochromic PET
(B) : Plasma polymerized PET
(C) : Resin coated PET

202 /HEREINTEGE #5% #3%:(1993.9)

Fig. 10& 442} PETE plasmas st A9
U F FAS ARES SEM Ableld, Fig
1091 A & 4 )& kel #o] plasmaT g & 4
ezt W FAE gtue AL adgz
AHR AFS BAE & Q) w2 o] Al
Al AF8-% silicone | vinyl monomerZ plasma %
A, BAHE polymere 43 fwdFgez o

(A) (B)

Fig. 10. SEM photographs of plasma poly-
merized PET fabrics.
(A)  Bofore washing
(B) : After washing

o]

el

3.8 plasma3&gtote| Tz

Jhow

Fig. 11= siliconeZl monomer2} ©] monomerZ
plasmaZ &g ¥ute) IR spectraZ VUERA ol

o] spectracllA] & F U= vl ol 1,080cm !
E29(Si-0-C, Si-0O-Shell 71213t =T
band”} o™, 820~760cm 'St 1400cm ' =2
C=C—HC{out-of-plane)®}, C=C—H{in-plane)*
71908 8c-y band® AT 747} Holi, 1,600
om ' B8 veoe bande] #A FoE Mol sili-
cone| vinyl monomer”} plasma%d ¥ 4] n-bond”}
FEHA ALY radicalE 71Ho R FFo] Lo
W Aoz FFPHACL

} =
&4

3.9 plasmaZ s X2|8t PETAES| w45

Fig. 12& Sz Al 3em, FF3 monomer
gas®] &4 03Torr, B4 &3 60W, monomer gas
3 40ch/min.ol A, plasmaZz &3 HEY EWE

AT A 2EA el wek plotd Aol



Plasma polymerizationo] 2]& PET #4pel HEaikol o3 g 31

T T 1
1500 1000 700

Fig. 11. FT-IR spectra of (A) monomer, (B)
plasma polymerized polymer.
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g Agdses & Wt glo] 433y, o
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Fig. 12. Plot of permeation time of plasma
polymerized PET fabrics against
time ; electrode distance : 3cm, dis-
charge output : 60 watt, pressure : 0.
3Torr, flow rate : 40cti/min.
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Table 2. Colorfastness to washing of plasma
polymerized PET fabrics

Sample L value Colorfastness| Stain(degree)
No. (degree) Polyester| Cotton
Untreated| 15.92 4 4~5 4
1 15.45 4 4~5 4
2 14.92 4 4~5 4
3 14.07 | 4 4~5 4
4 13.81 4 4~5 4
5 13.05 4 4~5 4
6 12.93 4 4~5 4
7 12.70 4~5 4~5 4

Table 3914 & 4 e AL,
990, 445} B Stk 9 A
© W3t gloy, ol B HYPNA AL sili-
coneZ vinyl monomer® plasmas ¥ 45, A%
o 4% AFzE A S ¥ F Uk

Table 49] 58743 xoA & ¢ gl vli=, o
Al Agel v A srt SrrEsE g4 A

Ui g Al
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Table 3. Colorfastness to light of plasma pol-
ymerized PET fabrics

Sample No. | L value | Colorfastness to light
Untreated 1592 4<

1 15.01 4<

2 14.54 4<

3 1347 4<

4 12.70 4<

5 12.68 4<

6 12.67 4<

7t foy, 29 HEsEe o4 Y

HEe st

He AL B F ok o9} e Ze, PETH
E2 o] d¥o)A A& silicone vinyl mono-
merZ plasma g A4, £AgE9] dg o3
WAEHRTE Y5 4 %‘3}3’— Ae AolH, HH%
monomerE AAZUTH, LG o]PWA A
Ane A& A AYE AABe Aol A

4

£ plasmaZ &
A E53 tunddy

£33 2y

Table 4. Colorfastness to sublimation of pla-
sma polymerized PET fabrics

Sample No. | L value C(zlc(;;gf’ae‘ii)ng (dizri:e)
Untreated 15.92 4 9
1 15.82 4 9~3
2 13.66 4 9~3
3 14.64 4 9~3
4 12.75 4 9~3
4, &4 =2

PETAE 5432 A3 WPo 2 A silicone
Al vinyl monomerE plasma® &3t tha7 22
AEL Ik

204 /BEREMTIEGHE $5% $35%(1993.9)

1. Siliconel vinyl monomerE plasma® &A1 H
& o FAERE 3| 3

2. B Ao AfEe plasmad g
Abgste] AFS HH 21 A7 A
3cm, HAZ2 I 60W, gas &E . 0.3Torr, flow
rate - 3OCm/m1n Z A7 ¢ 60sec.o] T}
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