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Abstract

The generation of permanent high-grade conducting layer on the surface of polyvinylidene fluoride

(PVDF) was induced by 248 nm KrF excimer laser irradiation. The results of XPS and FTIR spectra indicated that
the photochemical reaction was occurred on the surface of samples and the microstructure was changed by laser light

to generate HF gas, then resulted in high-stability and high-uniformity conducting layer on the surfaces. After

analyzing and calculating the relationship between laser processing parameters and surface conductivity, the laser

energy density of 44 ~ 112 mJ/cm® was determined. The conductivity of the changed surfaces was increased to

12 orders of magnitude which reached to 107! Q™!+ cm~

1

. Based on the discovery of conducting layer, the

mechanism of electrical conduction on PVDEF surface was discussed.
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Fig. 1 Schematic of excimer laser irradiation system
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Table 1 Peak height ratio and atomic content of C, F (atom fraction)

C/% F/% O0/% C/F C/0 C/F Chemical formula
Before laser irradiation 53.62 43.54 2.84 0. 40 12. 4 1.23 (CF,—CH,),
After laser irradiation 75.59 19.53 4.72 1. 00 8. 00 3.87 (C—C—CH,—(CF=CH),
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Fig. 3 ATR-FTIR spectrum of the PVDF before and
after laser irradiation
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Fig. 4 Scheme of fabrication process of the conducting layer on PVDF. A is the conducting layer. B is the active centre
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Fig. 5 Conductivity as a function of the number of KrF excimer laser shots
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Table 2 Conductivity of surfaces with different laser

3

energy densities

E /(m]/cm?) o /(Q " eem D)
112 3.74X107"
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