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Catalyst-Free Thermal Evaporation Synthesis of TiO, Nanostructures
in Atmospheric Air
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Division of Advanced Materials Engineering, Dong-eui University, 176 Eomgwangno, Busanjin-gu,
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Abstract: TiO; nanostructures were synthesized using a thermal evaporation method without a catalyst. TiO
powders mixed with graphite powders were used as the source materials. The synthesis process was
performed in air atmosphere at 1000 °C. When the mass ratio of TiO/graphite in the source material was 2:1,
TiO; nanowires and nanobelts started to form. As the mass ratio of graphite to TiO increased to 1:1, TiO,
nanowires and nanobelts were formed in large quantity. The nanowires had an average diameter of 80 nm
and lengths in the range of 3 ~ 11 um. The average width and length of the nanobelts were 500 nm and 3.4
pm, respectively. However, with further increase in the mass ratio of TiO/graphite to 1:2, no nanostructures
were observed. The mass ratio of graphite to TiO in the source material had an important effect on the
formation of the TiO, nanowires and nanobelts. The X-ray diffraction data confirmed that the TiO,
nanostructures had a rutile crystal structure. Two emission bands centered at 410 nm and 510 nm were

observed in the room temperature cathodoluminescence spectrum of the TiO, nanostructures. The emission
at 410 nm is attributed to the electron transition from the conduction band to the valence band in rutile TiO,
crystal, which is indicative of the high crystallinity of the TiOs nanostructures.
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Fig. 1. XRD patterns of the products prepared via thermal
evaporation of (a) TiO powder, and TiO and graphite powder
mixtures with different mass ratios of (b) 2:1, (c) 1:1 and (d) 1:2.
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Fig. 2. EDX spectra of the products prepared via thermal
evaporation of (a) TiO powder, and TiO and graphite powder
mixtures with different mass ratios of (b) 2:1, (c) 1:1 and (d) 1:2.
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Fig. 3. SEM images of the products prepared via thermal
evaporation of (a) TiO powder, and TiO and graphite powder
mixtures with different mass ratios of (b) 2:1, (c) 1:1 and (d) 1:2.
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Fig. 4. Room temperature CL spectrum of the TiO, nanostructures

with rutile structure prepared via thermal evaporation of TiO and
graphite powder mixture with a mass ratio of 1:1.
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