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nealed at 600 ◦ C. The rutile phase could come from the
oxidation of Ti substrate (PDF number 44-1294) and
the transition of anatase phase. Polycrystalline phase,
mainly anatase phase, emerged in the sample prepared
for 10 h without any annealing, which can be explained
by a dissolution precipitation mechanism and a result
of the ageing process [13].
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follows the pseudo-first-order reaction [15],
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where k is the apparent photodegradation rate constant,
which is 0.77/h in this experiment. As a comparison,
UV light photocatalytic degradation of dye RhB without TiO2 was carried on at same experimental setup.
The photodegradation rate is 0.0258/h when the dye solution exposed to ultraviolet light alone. Therefore, we
can conclude that the 7 cm2 annealed TiO2 flower-like
nanostructure sample increases photodegradation rate
by 29.8 times compared with the dye solution exposed
to ultraviolet light alone. From Fig.3(b), the degradation speed seems to decrease gradually with time, which
could be due to the solvent evaporating in the photocatalytic process.

FIG. 2 XRD patterns of flower-like nanostructures prepared
at 80 ◦ C for (a) 4 h and (b) 10 h, and the sample prepared
for 4 h annealed in air at (c) 300 ◦ C, (d) 450 ◦ C and (e)
600 ◦ C.

B. Photodegradation of RhB solution

Dye RhB (0.01 mmol/L) photocatalytic degradation
was chosen to investigate the photocatalytic activation
of the flower-like TiO2 nanostructure. In order to avoid
the effect of H2 O2 on experimental result and increase
the photocatalytic activation of the TiO2 , the sample
annealed at 450 ◦ C was used as photocatalytic material
[14]. Figure 3 shows the time-dependent UV-Vis absorbance spectrum of RhB solution containing a flowerlike nanostructure sample (7 cm2 ) after UV irradiation.
The maximum absorption peak at 554 nm corresponding to RhB molecule almost disappears after about 5 h
of UV irradiation, as shown in Fig.3. This result indicates that the RhB molecules have been degraded due to
the destruction of the dye chromogen. The efficiency of
the degradation processes was evaluated by monitoring
the absorbance at the maximum absorption wavelength.
If we define c and c0 as the concentration of the solution
at detection time and initial stage respectively, we can
use c/c0 in place of A/A0 by the Lambert-Beer law that
the normalized concentration of the solution equals the
normalized maximum absorbance. Here A and A0 are
absorbance at the maximum absorption wavelength of
the solution at detection time and initial stage. From
Fig.3, the photocatalytic degradation of RhB by the
flower-like nanostructure sample with UV irradiation
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FIG. 3 (a) Absorption spectra of RhB solution catalyzed by
an annealed TiO2 flower-like nanostructure sample with UVlight irradiation for different times. (b) Time dependence of
ln(c/c0 ).

IV. CONCLUSION

Flower-like and other TiO2 nanostructures were prepared by the Ti and H2 O2 reaction at mild temperature.
The morphology of the nanostrutures varied with reaction time. Porous structure was formed in the sample at
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beginning of the Ti foil reaction with H2 O2 , then flowerlike structure formed after 4 h, and finally thin nanorods
formed on the petal of the nano-flowers after 24 h. The
samples prepared shorter than 3 h were amorphous, but
crystal anatase phase was found in the sample prepared
for 10 h. Through a 300 ◦ C annealing process, anatase
dominated phase flower-like TiO2 nanostrcture was obtained. However, rutile phase emerged in the sample
annealed at 600 ◦ C. Photocatalytic results show an annealed TiO2 flower-like nanostructure (7 cm2 ) having
a degradation rate of RhB dye molecules in an aqueous solution exposed to ultraviolet light as fast as 29.8
times that of the dye solution exposed to ultraviolet
light alone.
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