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Photocatalytic Activity of Titanate Nanotubes Sensitized with Porphyrin
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Abstract: Titanate nanotubes sensitized with 5, 10, 15, 20-tetrakis (p-N, N, N-trimethylanilinium) porphyrin
tetraiodide (TAPPI-TNTs) were prepared. Meanwhile, the photocatalytic activity was evaluated under visible light
irradiation using methyl orange (MO) as a model contaminant. The results display that TAPPI-TNTSs are an efficient
photocatalyst with 89% degradation of MO after 1 h visible irradiation. In contrast, the pure titanate nanotubes do not
show any photocatalytic activity. In addition, the TAPPI-TNTs are good at recycling photocatalytic activity. The
degradation rate of MO is still up to 50% in the fifth cycle. One possible explanation is that the porphyrin molecules
can be adsorbed closely on the titanate nanotubes due to the strong electrostatic attraction between the porphyrin
molecules with positive charges and the titanate nanotubes with negative charges, which leads to an effective transfer
of photo-excited electrons from the porphyrin molecules to the titanate nanotubes. Therefore, the titanate nanotubes

are effectively sensitized by porphyrin.
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(A) UV-Vis absorption spectra for methyl orange aqueous solution after dark adsorption with various time; (B) kinetic

curves for the photodegradation of MO under visible light irradiation (A>400 nm) using TAPPI-TNTs in air (a) and in

N, (b) as photocatalyst, without any catalysts in air (c) and using TNTs as photocatalyst in air (d); (C) durability
of TAPPI-TNTs for the photocatalytic degradation of MO, reaction time of 60 min each cycle; (D) solid diffuse
reflectance UV-Visible spectra of original TAPPI-TNTs (a), TAPPI-TNTs after the first cycle (b), and TAPPI-TNTs

after the fifth cycle (c)
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