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Abstract :
polymers such as adhesivity, hydrophobicity and hydrophilicity. Using plasma treatment, interfacial pro—

It has been reported that plasma treatments are used to modify surface properties of

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 scem. Moreover the change of organic compounds on the polymer surface was analyzed by fourier
transforms infrared spectrometry (FTIR).

Keywords : low pressure plasma, PA66/PPE blends, surface free energy, coating, hydrophilicity.
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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 T

n P s Y yL
(mJ/m® (mJ/m? (mI/m? (ml/m? (m)/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

Testing liquids
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1, oJ7)e] & (1)-& tidsto] Aulebd 2 5)F 458 5 gk
n(1+cos6) =y +5—p 4

7 (Qvcos ) =2(y"™s #0470 2" s +4L 775D (5)

uheix] lele] Eale] euRE sk Al 71| AEL, o
A 7R HSAARGY), SR, A B ) H4E
GL FDE Qa 3le F 7Y 34 AH9 8 2F] v2A
AE o183l o5 HEFZE sk, o]2RE FolAE= A
AP s FdoEn e 4 ik

EHAAYRAE A7) 8 74 249 London dispersive
£} specific polar #FE# 57881 Ak} 947) W4 Z-& Table
1] AsIGIch

Ay A EE

EAES 23 Mo AEAg)7) % AFE 20e 9
Asted 378 W), A2} A2, 7k FFE Table 29 2o A3
ke glaleick

&5 mioll 2 SziAanl EHRE). 7 JH9E H4R §lod
AFe AaEdch Wely GASE Ar, 0. 100 SCCM :
200 SCCM, Ak 1802 nAAA Assgdtt 27 gdele
2.5x107° torrelm], 34e1e8L 6.3x107 torr 2 shglon o
£ 100, 200, 300, 400, 500 W= ®#i3}A)A Aadsieic}.

Figure 2¥ &555 AFESlo] sessile drop W o2 M&z)
< 2738 492 Jehligith Table 29 254 H=2F A
A 47] F fole] HEZME o SAsR] ARKE ZhAUAE
Table 3¢ YERASIT]

Figure 2%} Table 39 vheRd vlg) Zo) 7] 2A9 H&
o] 73X 100 WellA| Sekan} Xaja] 2457 F43) 7t
35tk 391 500 W7HA] S7MA1A 28 A8s A3 100 W
ool HEFZo) vaElA F71EHe B & Aok W3 Table 3
M= HEZ SHAFNE zhy TdouA] AXIAL o)Lt
FHAARE JehiQt) Table 3614 Bi= vlel 2ol 249 7
9o 44.20 m)/m® )YV}, 100 W2 Ze}Av) Ha)st A%
48.36 mJ/m’Z Z71311c) 12 100 W o)aella= Eel
A8] S7k= o o VERR] it o) HHel] B8 Qe

N
>

B J

o,
¢

o 393

Q3

Table 2. Plasma Process according to Process Parameter

Process parameter Treatment time Gas ratio
(min) (Ar : 03 SCCM)
100 1 100 : 200
Processing power 200 ! 100 : 200
o) 300 1 100 : 200
400 1 100 : 200
500 1 100 : 200
Power (Watt) ( ArG:aCS):Sa(tIlOCM)
. 1 150 100 : 200
Treat(“rﬁ)t tme 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
O, CFy 150 150 : 150
Gas specious Ar, Oy, CFy 150 100 : 100 : 100
Ar, Ng 150 150 : 150
Oy, No 150 150 : 150
CFy, Ny 150 150 : 150
Oy, Ny, CF, 150 100 : 100 : 100
80 —=— contact angle 80
/g ---@-- Surface energy ’(]\é
g“ 60 F60 E
T 1 N\ e . &
%J 404 40 %
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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 EG DM (mJ/m?%

PA66/PPE 73 42.85 36.91 44.20
a 100 24 11.65 2452 48.36

b 200 30 12.25 40.05 48.05

c 300 31 16.21 31.23 4793

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 2135 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 4237 46.95
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Figure 4. FTIR spectra of PAG6/PPE surface with plasma
treatment time.
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Figure 5. Change of contact angle and surface energy with
plasma gas specious.
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Table 5. Change of Surface Energy with Plasma Gas Specious

Contact angle (")  Surface energy

o Code GAS Water EG DM (mJ/m®)
PAG6/PPE 73 4205 36 44.20
a Ar, CFy 33 16.20 43.02 47.20

b Oy, CFy 26 11.29 31.10 48.29

c Ar, 0., CFy 27 20.156 21.31 48.24

d Ar, N2 29 1542 27.12 48.13

e Oy, Nz 30 1106 43.24 48.10

f CF4, N 34 2503 24.10 47.01

g Oz, Ny, CFy 28 16.18 20.36 48.20

h Ar, Oy 14  25.03 26.02 50.03

—f— Raw PAG6/PPE blends—|

—@— CFy/N; plasma
—A— N/O; plasma
Q.24 ——CF /0, plasma 1 min
)
Q
=}
<
<
[}
¥
<€
OOJ

T T T L T
1220 1200 1180 1160 1140
Wavelength{cm™)

Figure 6. FTIR spectra of PA66/PPE surface with plasma gas
specious.
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Figure 7. Mechanism for the formation of surface functional
group by plasma treatment.
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