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Preparation of Polyvinyl Alcohol (PVA)/Siver (Ag) Nanocomposite

Abstract

Film Applied in Laser Direct Writing of Blue Ray (405 nm)
Song Jing Geng Yongyou

(Shanghai Institute of Optics and Fine Mechanics , Chinese Academy of Sciences, Shanghai 201800, China)

Polyvinyl alcohol (PVA)/Ag nanocomposite films are successfully prepared. Silver nanoparticles are
generated directly in PVA matrix by reduction of metallic precursor silver nitrate (AgNO;) with UV-irradiation. UV-

visible spectra of the films show effects of silver ion concentration, irradiation power and irradiation time on

OCIS codes

preparation of silver nanoparticles. Size and space distribution density of the Ag nanoparticles can be controlled by
relatively independent dispersion of the obtained nanoparticles which is pure silver confirmed by X-ray photoelectron

varing irradiation condition combined with adjusting concentration of Ag" ion. So the surface plasmon resonance peak
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.

of the film can be shifted to 406 nm, matching very well with laser wavelength of 405 nm in optical recording

system. Scanning electron microscope (SEM) images show narrow size distribution and uniform, intensive, and
successfully on the films.
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Fig. 2 Schematic illustration of preparation process of PVA/Ag nanocomposites
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Table 1 Parameters of laser-direct-writing platform

Numerical Wavelength Diameter of Power of Radius Angular
aperture /nm of laser /nm focal spot /nm laser /mW velocity /(pm/s)  velocity /(rad/ms)
0.9 405 549 2.14 10 21.61
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Fig. 3 UV-visible absorption spectra of pure PVA and
PVA/Ag nanocomposites with different Ag"

concentrations
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Fig. 4 UV-visible absorption spectra of PVA/Ag

nanocomposites with different aging times
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Fig. 5 UV-visible absorption spectra of PVA/Ag

nanocomposites with different irradiation times
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Fig. 6 UV-visible absorption spectra of PVA/Ag
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size distribution with Gaussian fitting. (a) 2 kW; (b) 2.5 kW
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