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Abstract—In order to surface Hydrophobilization of Poly(ethylene terephthalate) (PET)
fiber samples were treated in the atmosphere of CF, or C.F, glow discharge. The sample used
in this study was PET film which is 75pum thick made by Teijin, O-Type(Japan). The cleaned
samples were placed in plasma reactor made of pyrex glass cylinder, and plasma processing was
carried out by glow discharge of CF, or C,Fs gas, being continuously fed by gas flow and conti-
nuously pumped out by a vacuum system. Electric power source for generate plasma state was
sustained alternating current(60Hz) and voltage was sustained 600 volt.

The duration of plasma treatment varied from 15 to 120 seconds except special case, the mo-
nomer gase pressure varied from 0.02 to 0.3 Torr and power range was 10 to 90 watts.

The hydrophobic features of changed PET surface were evaluated by contact angle measure-
ment and surface chemical characteristics were analyzed by ESCA.

Results can be summerized as follows.

1. The most favorable setting position of substrate was the center area between the two elect-
rodes.

2. GFs discharge current was lower than that of CF, when same voltage was sustained.

Treated efficiency between CF, and C.Fs did not revealed significant differences under same
electric power(wattage).

3. When monomer pressure is very low below 0.02 torr, as though substrate is exposed to
CF, or C,Fs plasma, it tend to be hydrophilic through a little of fluorine bond and a great deal
of oxidizing reaction.

4. There brought good hydrophobilization when monomer pressure was more 0.1 torr and du-
ration of glow discharge treatment was over 45 seconds.

When monomer pressure was too high, discharge current became low.

Although prolong the duration, there was no more high hydrophobilization.

5. According to ESCA analysis, there were a little CF bond and a prevailing CF, bond in CF,-
treated substrate.

There were CFs, a little CF and a prevailing CF, bond in C.;Fstreated substrate.
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Table 2. ESCA F,, data of CF, and C,F, glow discharged samples

discharge condition .
sample No. _eon ‘ia, ped
P press{torr) volt/mA  duration(sec) anglegde;ﬁ.) pOSIROHIEEV) dredng)
100 75
TEM 300 0.02 600/25 45 69 689.4 550
TEM 400 0.06 600/50.5 45 93 690.8 10550
TEM 500 0.09 600/51 600 100 691 10169
TEM 600 0.1 600/50 45 101 690.8 11232
TEM 1000 0.08 600/51 45 115 690.6 13639
HFE 700 0.02 600/4 45 71 689.3 520
HFE 800 0.06 600/44.5 45 95 690.5 9595
HFE 900 0.1 600/43 45 100 690.9 12964
TEM ! tetrafluoromethane discharge
HFE  hexafluoroethane discharge /\
TFM 1000 © unsoxhlet extracted with water /,’ \
100 : untreated / \
Jo
/ \
/ \ \
Table 3. ESCA O,, data of CF, and CF, glow /f/ \\ \
discharged samples /3/ Vo
! b
/ \
contact Peak Peak / / \ \
Sample No.  angle Position area /Jr' \ !
f | |
(deg.) (eV) (PC) i \‘ \\
100 75 535.8 1040 /,»/ (" \\ \\
535.7 /] AN
TFM 300 69 2631 A ' \
534.4 . | \\\
HFE 700 71 534.4 1662 \‘ - TFM1000
9t CF, A7), Fig. 10& CF, Hele] 4 $olul. \
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