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Preparation and anti-corrosion properties of photoresponsive titanium
based nano-films
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hensive Utilization, Panzhihua 617000, Sichuan, China; 2. Chengdu Advanced Metal Materials Industry Technology Re-
search Institute Co., Ltd., Chengdu 610300, Sichuan, China)

Abstract: Based on the research background and advantages of enterprise production, cheap and easily
available titanium sources (such as TiOSO,) were used as raw materials to prepare one or more nano-ti-
tanium-based films on the substrate surface by sol-gel method with simple reaction and convenient op-
eration. The corrosion resistance of substrate after coating was studied under ultraviolet light and dark
state conditions, with the intention of greatly improving the corrosion resistance of the substrate through
the coating. The preparation process of hydrosol was optimized by selecting titanium source, precipit-
ant, titanium concentration of hydrosol, proportion of complexing agent and reaction temperature. At
the same time, the viscosity and temperature characteristics of hydrosol at different concentrations were
studied, and the size and morphology of the particles were observed by the sol-gel method. The particle
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size of the sol was less than 50 nm. In the later stage, the films with different layers were prepared on
the substrate surface by uniform pulling method, the nano titanium based films were obtained by corres-
ponding heat treatment, and the morphology of the nano films was studied. Finally, the substrate was
made into an electrode and immersed in a 3.5% sodium chloride solution to test its anti-corrosion per-
formance. The particle size on the surface of the nano-film was less than 50 nm, and the thickness of the
five layers of film was 1 pm. The results show that the corrosion resistance of the substrate can be im-
proved by anti-corrosive film on the substrate surface. The protection efficiency is up to 99.73% and
99.14% respectively in dark state and under ultraviolet light, compared with that of the substrate. Mean-
while, through the analysis of the open circuit potential of the substrate under dark state and ultraviolet
light, the negative shift of the open circuit potential of the substrate under ultraviolet light is different
from that of the dark state, which shows the light response of the film.

Key words: nano-titanium-based film, sol-gel, titanium-based hydrosol, anti-corrosive, TiOSO,, light
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Fig. 4 Hydrosol using TiOSO, as raw material
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Fig. 5 SEM images of dry-gel using TiOSO, as raw material
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Fig. 6 SEM images of films prepared by TiOSO, hydrosol with 0.05 mol/L Ti (layers 1~5)
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Fig. 7 SEM images of films prepared by TiOSO, hydrosol with 0.1 mol/L Ti (layers 1~5)
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Fig. 8 SEM images of films prepared by TiOSO, hydrosol with 0.15 mol/L Ti (layers 1~5)
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Fig. 9 SEM images of films prepared by TiOSO, hydrosol with 0.2 mol/L Ti (layers 1~5)
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Fig. 10 EDS spectra of five-layer thin films prepared with TiOSO, hydrosol at different Ti concentrations
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Fig. 11 Side view images of five-layer thin films prepared with TiOSO, hydrosol at different Ti concentrations
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Fig. 12 Schematic diagram of corrosion resistance test
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Fig. 13 Tafel curves of thin film-covered substrates prepared with TiOSO, hydrosol at different Ti concentrations in dark

state
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Fig. 14 Tafel curves of thin film-covered substrates prepared with TiOSO, hydrosol at different Ti concentrations under

UV light
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