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Absract: Silver-modified nano-ZnO films were prepared by the sol-gel and photodeposition method. Their optical
characteristics, surface morphology and surface states were analyzed by FESEM, XPS, ESR, UV-Vis. FESEM results
show that silver particles form the clusters on the surface of the nano-ZnO film instead of covering the surface. The
X-ray photoelectron spectroscopy(XPS) results show that the oxidation state of the silver loaded on the nano-ZnO film
is Ag’ the content of absorbed oxygen (0,) and hydroxyl oxygen(Oy) on the surface of nanometer Ag-ZnO film is
increased and the lattice oxygen(O)) is decreased in contrast to that of the pure nano-ZnO film. The nanometer Ag-
7Zn0 film could bring about higher intensity of oxygen vacancy than nano-ZnO film with ultraviolet illumination
according to the ESR spectroscopy results. The UV-Vis absorption spectrum of the nanometer Ag-ZnO film may be a
combination of the spectrum of nano-Ag particles and nano-ZnO film. The photocatalytic activity of the film was
tested using methyl orange as the model reaction under the irradiation with ultraviolet light. The results indicate that
the decolorization proportion of methyl orange is 78% when using the nanometer Ag-ZnO film at a Ag loading of

0.018 2 mg-cm™, while the decolorization proportion of methyl orange is 62% when using pure nanometer ZnO film.
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Fig.2 XPS spectra of nanometer Ag-ZnO film
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Fig.1 FESEM images of the nano-ZnO film(a) and
nanometer Ag-ZnO film at a Ag loading of

0.0182 mg-cm(h)
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Fig.3 XPS spectra of Ols on the surface of the nano-ZnO
film (a)and nanometer Ag-ZnO film at a Ag loading

of 0.0182 mg-cm™?(b)
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Table 1 XPS data(Eg/eV) of three kinds of oxygen
species on the surface of nano-ZnO film(a),

nano-Ag-ZnQO film(b) and their percent of

binding oxygen to total oxygen

Percent of binding oxygen

Ey/ eV
to total oxygen/ %

©)  Ow  (©) 0) (0w  (0)
4990 3285 17.25

4597 34.12

Nano-ZnO film  529.8 531.2 532.7

Nano-Ag-ZnO film  529.7  531.1 532.8 19.91
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a: the nano-ZnO film, b: nanometer Ag-ZnO film at a Ag loading
of 0.0048 mg-cm™, c: nanometer Ag-ZnO film at a Ag loading of
0.010 0 mg-cm™, d: nanometer Ag-ZnO film at a Ag loading of
0.018 2 mg-cm™, e: nanometer Ag-ZnO film at a Ag loading of
0.032 0 mg-ecm™, f: nanometer Ag-ZnO film at a Ag loading of
0.0724 mg-cm™
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Fig.5 UV-Vis absorption spectra of Ag-ZnO thin films
with different Ag loadings
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a: the nano-ZnO film, b: nanometer Ag-ZnO film at a Ag loading
of 0.0048 mg-cm™, c: nanometer Ag-ZnO film at a Ag loading of

0.010 0 mg-cm™, d: nanometer Ag-ZnO film at a Ag loading of

0.018 2 mg-cm™, e: nanometer Ag-ZnO film at a Ag loading of

0.032 0 mg-cm?, f: nanometer Ag-ZnO film at a Ag loading of
0.0724 mg-cm™
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Fig 6 Ultraviolet-visible absorption spectra of Ag-ZnO
thin films with different Ag loadings
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Fig.7 Shematic diagram of photocatalytic reaction
on Ag-ZnO thin films
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