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Preparation of (Ni-Mo)-TiO, thin films and
their photocatalytic activity of Rhodamine B
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(Faculty of Chemistry and Material Science, Langfang Teachers College, Langfang 065000, China)

Abstract: The (Ni-Mo)-TiO, thin film was prepared by electrolytic co-deposition of Ni-Mo ally and TiO, particles from a
solution in which TiO, nano particles (P25) were suspended by stirring. The surface morphology, phase structure and
optical characteristics of the thin film were analyzed by scanning electron microscopy (SEM), X-ray diffractometry
(XRD) and diffuse reflectance ultraviolet-visible spectroscopy (DRS), respectively. The photocatalytic properties were
evaluated with Rhodamine B as a model compound. The effects of pH of the Rhodamine B aqueous solution, gaes
bubbling through the solution, UV and visible light irradiation on the photocatalytic activity of (Ni-Mo)-TiO, thin film
were investigated. And the photocatalytic reaction mechanism was presumed. The results show that the (Ni-Mo)-TiO,
thin film consists of TiO, crystalline particles in the size of 50—100nm and Ni-Mo nano crystalline in solid solution. The
(Ni-Mo)-TiO, film is photocatalytically more active than that of TiO/ITO. Under visible and UV light irradiation, the
photocatalytic degradation rate of (Ni-Mo)-TiO, film is 2.0 times and 1.7 times as much as that of the TiO,/ITO thin film,
respectively. The increasing photocatalytic activity is mainly due to the heterojunction of (Ni-Mo)/TiO, and good
electronic passage-way in the film, both of which can efficiently promote the separation of charges and accelerate the
reaction of excited electrons with oxygen relatively to TiO,/ITO film in photocatalytic degradation for Rhodamine B.
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Table 1 Bath compositions and experimental conditions of (Ni-Mo)-TiO, thin films

p(NiSO46H,0)/  p(Na;MoO,2H,0)/
(gL (gL (gL

p(Na3C6H5O72HZO)/ p(NH3H20)/ J/

. Stirring rate/  p(Ti0,)/
_ . t/C H - _
(gL l) (mA-cm 2) p (r'min l) (gL l)

79 48 88

Excess 95 25 10.5 360 5.0-7.0
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Fig. 1 Effects of concentration of TiO, particles suspended in

plating bath on photocatalytic activity of (Ni-Mo)-TiO, thin

film
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Fig. 2 SEM images of different thin films: (a) Ni-Mo;
(b) (Ni-Mo)-TiO,
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Fig. 3 XRD patterns of different thin films: (a) Ni-Mo;
(b) (Ni-Mo)-TiO,
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Fig. 4 UV-Vis diffuse reflectance spectra of different thin
films: (a) TiOy/ITO; (b) (Ni-Mo)-TiO,
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photocatalytic activity of (Ni-Mo)-TiO, thin films
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Fig. 6  Effect of gaes bubbling through solution on
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