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ABSTRACT

Niobium-doped titanium dioxide nanoparticles have been synthesized by
impregnation method with various niobium contents ranging from undoped to 5% by
atomic weight (at). Titanium dioxide nanoparticles calcined at 400°C for 3 h and
niobium(V)ethoxide were used as starting materials. Toluene was used as solvent.
After the impregnation process, the powders were dried and calcined at the
temperatures ranging from 400-800°C for 4 h. The synthesized particles were
characterized by Thermogravimetry (TG), Differential Scanning Calorimetry (DSC),
Fourier Transform Infrared Spectroscopy (FT-IR), X-ray Diffraction (XRD) and
Transmission Electron Microscopy (TEM). At the calcination temperatures in the
range of 400-600°C, the undoped and doped particles were in the anatase phase. At
the calcination temperatures of 700 and 800°C, the rutile phase was formed as seen in
the XRD peaks for the undoped to doped particles with 4% at. of niobium. Whereas
the niobium oxide phase was formed as seen in the XRD peaks for the doped particles
with 5% at. of niobium. The average particle sizes of the undoped and doped particles
with 5% at. of niobium which were calcined at 400°C were found to be 25-40 nm and
15-30 nm, respectively. And the average particle sizes of the undoped and doped
particles with 5% at. of niobium which were calcined at 700°C were found to be 45-

70 nm and 20-55 nm, respectively.



