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Abstract

In this study, we used the anodization process to obtain the optimal control terms in electric
voltage and current in order to produce titanium dioxide nanotubes on the titanium metal sheet, and
then to test the degradation performance of methylene blue under the radiation of UV light.

In the beginning, we use a steady current with increasing voltage way, which means we
regularly adjust the voltage once a while until the voltage reach the figure that we want, and then
steady the voltage for 1 or 2 hours. By this way we can at first have steadier current which can
make the nanotubes have better structure, leading us to get better results. Some other control
variables were also applied in the experiments such as electrolyte solvent, process time, annealing
temperature and so on, for the purpose of finding the optimize proportion.

In our experiments, the best degradation result happened when the titanium sheet was treated
by chemical surface pretreatment with anodic oxidation, using 0.683g 0.6w% NH4F, 2 mL DI water,
100ml 98% Ethylene glycol as solvent, and constant voltage after adjusting voltage 1V per minute
until 50V, lastly, anneal the titanium sheet at 450 degree. By the slowly enhance voltage 1V each
time way, length of nanotubes and degradation effect increase effectively. In an hour, the
degradation effect can reach about 65%.

In order to make a thorough search of the growth of fabrication of nanotubes, we started to
monitor each stage to observe the growth courses by SEM images. By having further study of the
fabrication of TiO2 nanotubes with two-step voltage/current stepping processed by anodic oxidation
treatment, we found that this method could make the nanotubes growing longer in length and wider
in diameter in the unit nanotube.

In summary, we fabricate the TiO2 nanotubes with two-step voltage/current stepping by anodic
oxidation treatment by testing some control variables. The degradation tests of methylene blue are
also satisfied in this study.
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