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Anti Static Property to Poly (vinyl chloride) Coated Steel Sheets
by Electron Beam Induced Graft-Polymerization

Kenichi Masunara, Koji Mori and Kenji Kosnushi

Synopsis :

It was found that surface resistivity of poly (vinyl chloride) (PVC) coated steel sheets is largely reduced by an alkali
treatment after electron beam induced graft-polymerization onto PVC, and that anti static proprety is provided to the
PVC film. The following results were gained about the mechanism of conductivity for the PVC film.

1) By the treatment of methacrylic acid grafted layer with KOH aqueous solution, the graft layer becomes hydrophlic.
This is supported by the analytical results of IR and EPMA that the graft layer is substituted with pottasium.

2) Regardless of the KOH treatment conditions, an saturated surface resistivity exits. As the thickness of graft layer
increases, saturated surface resistivity decreases. As the atomic weight of alkali metal increases (the radius of the
hydrated ion decreases), surface resistivity and saturated surface resistivity decrease.

3) Surface resistivity increases as relative humidity decreases. It is assumed that the conductivity is given by the

increase in mobility of the hydrated alkali ion when free water in the graft layer increases.
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Table 1. Contact angle to water, surface resistivity
elctrostatic charged voltage, T bendfor-
mability, and pencil hardness for grafted
PVC coated steel sheet.

contact angle, surfaceé r/e[%litmty, electrosta\t[lc voltage,T-berég'é(:rrg%l)nhty pencil hardness
Control 95 >10% 1600 no crack 3B
HEMA 86 >10 2580 no crack 3B
MAA 85 >10 2290 no crack 3B
MAA-K 34 3.0X107 ~0 no crack 3B

+Q /] surface resistivity between lcm X lcm
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Fig. 1. Infrared spectra of control, MAA-grafted,
and K-exchanged MAA-grafted by ATR
method.
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Fig. 2. Relationship between surface resistivity and
reaction time.

EFR7 77 PEAIL S R Y IBLC = VBB SIR~ O FEH L IEO M5 1075 I

leGraft layer-»|

Reaction time
10s

40s

100s

=
S5um

Fig. 3. Change of EPMA Pattern for the distribu-
tions of potassium ion in the grafted PVC
coated films with reaction time.
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Fig. 4. Influence of alkari concentratlon on surface
resistivity.
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Fig. 5. Influence of reaction temperature on surface
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and. thickness of graft layer.
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Fig. 8. Change of EPMA Pattern for the distribu-
tions of potassium ion in the grafted PVC
coated films with reaction temperature.
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Fig. 9. Influence of kind of alkari on surface resis-
tivity.
Table 2. Radius of hydrate ion of alkari.
crystal-ion radius, radius of hydrate ion, average hydration
nm nm number
Li* 0.068 10.0 12.6
Na* 0.098 7.9 8.4
K 0.133 5.3 4.0
Rb* 0.149 5.1 —
NH,* 0.143 5.4 4.4
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Fig. 10. Relationship between surface resistivity
and radius of hydrate alkari ion.
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Fig. 11. Relationship between surface resistivity
and electrostatic charged voltage.
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Fig. 13. Amount of water absorption and mol H,0O/
mol K* vs. relative hpmldity.
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