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Abstract

Ethyl methacrylate (EMA) monomer coupling onto the polyvinylidene fluoride (PVDF) film surface was attempted to enhance
the interfacial adhesive force between PVDF-polyvinyl chloride (PVC) bilayer films via dielectric barrier corona discharge.
The interfacial forces were quite enhanced when PVDF films were treated by corona discharge in an EMA 1% atmosphere.
The contact angle of PVDF films decreased due to corona treatment. X-ray photoelectron spectroscopy (XPS) analysis showed
that the carbon and oxygen content of the PVDF film surface increased with corona discharge while the fluoride content
decreased. The curve fitting of XPS Cis peaks revealed that the non-polar C-C bonded carbon and oxygen-bonded carbon
increased gradually with corona treatment, while the fluorine-bonded carbon decreased.
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Figure 1. Schematic diagram of the dielectric barrier corona discharge
system.
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Table 1. Experimental Parameters of Corona Discharge

Parameters Contents
Discharge Voltage (kV) 0, 3, 48, 9
Electrode distance (mm) 4.5

Film Transfer Speed (cm/s) 24

Inlet Gas Air, EMA 1% 100 sccm
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Figure 2. Contact angle of the PVDF film treated by corona discharge
in the air and EMA 1% atmosphere.
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Figure 3. Adhesion % of PVDF-PVD film made by PVDF film treated
by corona discharge in the air and EMA 1% atmosphere and the PVC
sol containing various PMMA %
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Figure 4. Atomic composition of PVdF film treated by corona

discharge; (A) air atmosphere; (B) EMA 1% atmosphere.
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Figure 5. XPS Cs spectra of PVdF film treated by corona discharge;
(A) air atmosphere; (B) EMA 1% atmosphere.
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Figure 6. Example of the curve fitting result of XPS C;s peak of the
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Table 2. Computer Simulation Results of Figure 6
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Binding energy (eV) Chemical shift (eV) Chemical bonding Intensity FWHM
Area %
284.5 0 C-C 2839 17 1.53
286.0 +1.5 C*-CF, / C-O 5840 36 1.53
287.5 +3.0 C=0 787 5 1.53
288.8 +4.3 0O=C-O 594 4 1.53
290.5 +6.0 CF, 5910 36 1.53
292.7 +8.2 CF3 324 2 1.53

Table 3. XPS Curve Fitting Simulation Result of C;; Peaks of the PVdF Film Treated by Corona Discharge in the EMA 1% Atmosphere

Peak Intensity (%)

Binding energy (eV) Chemical bond Discharge Voltage (kV) Trend
0 3.0 48 9.0
2845 c-C 172 22 24.7 25.2 1
286.0 c-0 0 1.8 6.4 8.2 1
286.0 C*-CF2 32.7 272 265 26.1 l
287.5 c=0 6 49 5.8 6 -
288.8 0=C-0 24 3.6 6.1 73 1
290.5 CF2 393 272 26.5 26.1 l
292.7 CF3 2.5 2.6 2 2.1 l
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