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Abstract : It has been reported that plasma treatments are used to modify surface properties of
polymers such as adhesivity, hydrophobicity and hydrophilicity. Using plasma treatment, interfacial pro—
perty can be introduced to a polymer surface without affecting the desired bulk properties of a material.
In this study, commercial polyamide66 (PA66)/polyphenylene (PPE) polymer was modified by plasma
treatment under a various gas specious for elimination of organic compound and polymer surface
property with hydrophilicity. PA66/PPE polymer with hydrophilicity was treated by RF plasma vacuum
system under a various parameter such as gas specious, processing time and partial pressure.
Hydrophilicity of PA66/PPE was confirmed by calculation of the surface free energy from contact angle
measurement. The highest surface free energy of 50.03 mJ/m? with the lowest contact angle of 14°
was obtained at plasma process power of 100 W, treatment time of 2 min and Ar/O» gases of 100 and
200 sccm. Moreover the change of organic compounds on the polymer surface was analyzed by fourier
transforms infrared spectrometry (FTIR).
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Raw material
Figure 1. A sessile drop of liquid on PA66/PPE surface.
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Table 1. Surface Tension Components and Parameters of Liquids,
Measured at 20 C

n L 7L 7L 7L
(mJ/m? (mJ/m? (mJ/m? (mJ/m? (mJ/m?

Water 72.8 21.8 51.0 25.5 25.5

Diiodomethane  50.8 50.8 0.38 0.0 0.0

Ethylene glycol 48.0 29 19.0 1.92 47
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Table 2. Plasma Process according to Process Parameter

Process parameter Treatmgnt time Gas ratio
(min) (Ar : 0, SCCM)
100 1 100 : 200
Processing power 200 I 100200
W) 300 1 100 : 200
400 1 100 : 200
500 1 100 : 200
Power (Watt) ( ArG:aS;;g(éM>
. 1 150 100 : 200
Treat(“r;f:)t time 2 150 100 : 200
5 150 100 : 200
10 150 100 : 200
20 150 100 : 200
Power (Watt) Gas ratio
Ar, CF, 150 150 : 150
0., CF, 150 150 : 150
Gas specious Ar, Oy, CFy 150 100 : 100 : 100
Ar, Ny 150 150 : 150
Oz, N 150 150 : 150
CF4, Ny 150 150 : 150
04, Ny, CFy 150 100 : 100 : 100
80 —&— contact angle 80
/;g --&-- Surface energy NE
& g0d F60 :’g/
A B NP eee | @
%) 404 L40 %
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S 20] [20 %
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Processing power

Figure 2. Change of contact angle and surface energy with
plasma processing power.

Table 3. Change of the Surface Energy with Plasma Processing
Power

Code Power Contact angle (*) Surface energy
(W)  Water E.G DM (mJ/m?)
PA66/PPE 73  42.85 36.91 44.20
a 100 24  11.65 24.52 48.36
b 200 30 12.25 40.05 48.05
c 300 31 16.21 31.23 47.93
d 400 32 18.57 29.45 47.55
e 500 30 16.71 25.90 48.04
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Figure 3. Change of contact angle and surface energy with
plasma treatment time.

Table 4. Change of Surface Energy with Plasma Treatment Time

Code Treatment  Contact angle (°) Surface energy
time(min) Water E.G DM (mJ/m*)
PA66/PPE 73 4285 36 44.20
a 1 30 21.35 21.3 48.03
b 2 14 25.03 26.02 50.03
c 5 25 13.02 24.05 48.25
d 10 53 24.36 50.12 45.44
e 20 37 2047 45.02 46.34
f 60 34 1794 42.37 46.95
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Figure 4. FTIR spectra of PA66/PPE surface with plasma
treatment time.
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Table 5. Change of Surface Energy with Plasma Gas Specious

Contact angle()  Surface energy

Code GAS Yaer EG DM (ml/md
PAG6/PPE 73 4205 36 44.20
a Ar,CF, 33 1620 4302  47.20
b 0, CFy 26 1129 3110 4829
¢ Ar,0,CF, 27 2015 21.31 4824
d Ar, Ny 29 1542 27.12 4813
e O, Ny, 30 1106 4324 4810
f CF4,N, 34 2503 2410  47.01
g Oy Ny, CF, 28 1618 20.36  48.20
h Ar,0, 14 2503 2602  50.03
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—— N/O, plasma
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Figure 6. FTIR spectra of PAG66/PPE surface with plasma gas
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Figure 7. Mechanism for the formation of surface functional
group by plasma treatment.
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