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Abstract

Nitrogen-doped TiO, nanotubes (N-TiO,) were obtained by hydrothermal method at the temperature of
150 °C and a pressure of 0.2 MPa and their structural and physic-chemical characteristics were studied. The
source of nitrogen for the modification titanium dioxide nanotubes was urea. To characterize of the obtained
photocatalyst the electron microscopy and energy dispersive X-ray spectroscopy (EDX) were used.
Investigation of the morpholo gy and structure of N-TiO, showed that the powder is a mixture of
agglomerated after annealing nanoparticles in the form of flakes and nanowires. The presence of nitrogen in
the structure of the modified TiO, nitrogen was confirmed using energy dispersive X-ray spectroscopy. The
X-ray diffraction pattern of the photocatalyst sample shows that the composition of N-TiO, is a mixture of
anatase and rutile in a ratio of 60% and 40%, respectively. Modification with nitrogen does not lead to a
change in the phase ratio in TiO, powder and the change in crystallite size before and after modification. The
photocatalytic activity of nitrogen-modified TiO, was studied by methyl orange (MO) oxidation. The
photocatalytic activity was evaluated from the the methyl orange solution absorbance change. As a light
source, a fluorescent lamp was used. The concentration of the dye was determined by the spectrophotometric
method. The degree of decoloration of the MO solution to N-TiO, presence is 10 times higher than for pure
titanium dioxide photocatalyst. The increase of photocatalytic activity for nitrogen-modified titanium dioxide
is associated with an increase in the specific surface area and, correspondingly, in the yield of hydroxyl
radicals formed as a result of the photocatalytic process. The kinetic parameters of photocatalytic oxidation of
MO in the presence of N-TiO; are calculated. The rate of photocatalytic oxidation of MO at the presence of
pure and modified TiO, nanotubes was determined. Oxidation of MO in the presence of N-TiO, upon
irradiation with fluorescent light corresponds to a first-order kinetic equation. The resulting photocatalyst has
a higher activity than unmodified TiO, nanotubes.
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