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Abstract—In order to improve dyeability of poly(ethylene terephthalate) (PET) micro fila-
ment fabrics, the effect of the prior oxygen low temperature plasma on the subsequent dy-
eing(deep dyeing, printing) was examined in various conditions.

The apparent concentration of dyed PET micro filament fabrics was increased by O, plasma
treatment. Higher discharge power levels and higher reactor pressure values created more
significant effect.

The wettability was significantly increased by O, plasma treatment. Therefore, it is predicted
that introducing hydrophilic group on the surface of material can improve the apparent concentra-
tion of PET micro filament fabrics.
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Type of Reactor : cylinderical chamber

Frequency of electomagnetic field : 13.56 MHz
Capacity of Reactor : 0.3 m*(130 liter)

Distance between electrodes : 1 cm

Size of electrodes : 175 mm X430 mmX3 mm
Capacity of vacum pump : 200 liter/min.

RF power range dissipated to electrodes . 30, 50,
70, 90 Watt

Pressure in the presence of plasma . 0.1, 0.3, 0.5,
1.0 Torr

Plasma exposure time : 30 sec. 2, 5 min.

Fig. 1. Schematic diagram of plasma appa-

ratus.
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Table 1. Effect of treatment time on K/S
value of polyester micro fabrics

Discharge Treatment K/S value
power time deep L.
(Watt) (min.) dyeing printing

untreated untreated 9.33 3.16

30 05 9.60 3.68
30 2 10.64 3.53
30 5 11.32 3.54
50 0.5 9.62 349
50 2 8.84 3.62
50 5 11.29 3.58
70 0.5 10.21 3.78
70 2 10.28 3.92
70 5 11.02 3.80
90 0.5 11.01 3.72
90 2 10.52 3.87
90 5 12.11 3.84

3.2 gNEsn 28| 2

o] 7oA, PET =AAL ZE9 AL A

A8t7] 3, 2+ gas TolA WS4 gas o A
ARE-3HE, 71 EHO) etching™ 7] ®&Eol], EHA
Z715te, dERAY HFEI} ol Aoz A
Hol, T8 gasZA AaE A
Fig. 2& Z¥7} 30, 50, 70, 90 W o] W&
] g PET SAAL 21 &9} K/S valueE A 2|32l
3l plot & Zelrh HAEL ZIASHE] 500
mTorr ©]&tellA Z2e] wAZH e th3t K/S va-
lue’} plasmaZ x| &
AsE JEYR 9o, °1"‘°ﬂ’ﬁ
T

Z7h8 Roln e %

A
P3|

O]

1

_N

gog



A& plasma 7]&°] 9% PET ZFAAMAEY dgdA MA(T) 5

13 4

WHEHo] 718 el whil, plasma zone °lA
& AAEEA olo] ZA 7h&E AL

2 o

2 gas Expe] M, g, dvisHe &Eo

=
It
E
EoAA Ho HUAoZ K& B iond WA
%.
Q]
=

K/S

o] 4AE7) Wi, ¥ 2SI} o= =
¢ Aoz HAddrh

4] 30 50 70 80
Discharge power(Watt)

- 0.1Torr + O0.3Vorr -+ 0.5Torr -+ 1.0Torr

K/S

+ 0.1Torr ~ 0.3Torr + 0.5Torr + 1.0Torr

Fig. 3. Effect of plasma reactor pressure on
K/S value of polyester micro filament
fabrics. All samples were treated for

five minutes.
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Table 2. Time of water permeation into pol-
yester micro filament fabrics trea-
ted with plasma

Time of plasma treatment Time of water permeation

(min.) (sec.)
untreated 42
05 3

2 17

5 17

All samples were treated at 90 watt and 10 torr

3.5 54

Table 3. Effect of plasma reactor pressure
& discharge output on wicking dis-
tance ratio of polyester micro fila-

ment fabrics

Discharge Reactor wicking

wer pressure distance
Watt) (Torr) ration

untreated untreated 1.00
30 0.1 1.64
30 0.3 1.80
30 0.5 1.88
30 1.0 1.96
50 0.1 1.74
50 0.3 1.90
50 0.5 1.93
50 1.0 1.98
70 0.1 1.76
70 0.3 1.97
70 0.5 2.18
70 1.0 221
90 0.1 1.95
90 0.3 221
90 0.5 222
90 1.0 2.34

All samples were treated for five minutes.
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Fig. 4. Effect of plasma discharge power and
reactor pressure on wicking distance
of polyester micro filament fabrics.
All samples were treated for five mi-

nutes.
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Zg7|7F EHel MAdsted, o9t #e FH&7, Table 5. Colorfastness to light of printed
£3] 247)9 AL uFA nia gHe] A42S PET micro filament fabrics after
A "W A3 F54489 E71= O, plasma O, plasma treatment
AYTo M, dF L8 A5 FHA 549 Discharge Reactor Treatment
Z]&-47), &, hydroxyl, carbonyl, carboxyl group power presswre  tme  K/S value Colorfastness
59 ©U3 peroxide®t Z2 radicalel 2 (Watth  (Tor)  (min) (degree)
gigol == Hed ez FHdo untreated untreated untreated 316 3
0 10 05 368 3
3.6 A== % 0 2 353 3
Table 45 PET 414} &% O, plasma X &%, 30 10 5 34 3
2a3 J8o AEdHeE vepd Zol, Table 50 10 05 349 3
5 © 434S EE, Table 6 & SHAAIHRE, 50 10 2 362 3
ag]x Table 7 & v}lRAHEE 47 Jepd A 50 10 5 358 3
olth., Table 404 & # e AAH, plasma 70 10 05 378 3
ERAgsA g g E9EH 2 435 70 10 9 39 3
Uebdth o] AMAERE AgHgzde d84 70 10 5 380 3
: 3
3
3

90 10 5 34

Table 6. Colorfastness to sublimation of pri-

nted PET micro filament fabrics

Table 4. Colorfastness to washing of printed after O, plasma treatment

PET micro filament fabrics after

Discharge Reactor Treatment Color
O, plasma treatment . . Stain
5 e T power pressure  time K/S value fading (dearee)
eact tment :
seige Rector Treament 1 oness Stinldegree) Wat)  (Tor)  (min) Gegee) o
power pressure  tume
untreated untreated untreated 4 4 45 0 05 38 4 45
» 10 05 4 4 45 30 10 2 353 4 45
30 10 4 4 4-5 0 10 5 3 4 4-5
0 10 4 4 4=5 50 10 05 349 4 -
50 10 05 4 4 4-5 50 10 2 362 4 -
50 10 2 4 4 4-5 50 10 5 358 4 —
0105 4 4 45 10 05 3® 4 -
0 10 05 4 4 45 70 10 2 3R 4 -5
70 10 2 4 4 4—5 0 10 : 380 s 5
(0 10 5 4 4 4-5
%0 10 05 4 4 45 D 10 05 372 4 4-5
%0 10 2 4 4 4~5 90 10 2 387 4 4-5
0 10 5 4 4 4-5 0 10 5 384 4 4-
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Table 7. Colorfastness to abrasion of printed
PET micro filament fabrics after
O; plasma treatment

Discharge Reactor Treatment Colorfastness
power pressure  time  K/S value (degree)
(Watt)  (Torr)  (min) dry wet

untreated untreated untreated 316 3—4 3-5

R (] 10 05 368 3—4 3—4
K] 10 2 353 3—4 3—4
R\ 10 5 34 3—14 3—4
50 10 05 349 3—4 3-4
50 10 2 362 3—4 3—4
50 10 5 358 3—4 34
70 10 05 378 34 3—4
70 10 2 392 34 3—-4
70 10 5 380 34 3-4
N0 10 5 n 3—4 3-4
N0 10 2 387 3—4 3—4
N0 10 5 384 3—4 3—4
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