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Abstract: Nano-structured one-dimensional NasTisOi3 particles were synthesized by a molten salt process.
Effects of processing parameters on the microstructure and band gap energy of the Na;TicO3 powder
were studied in this paper. For the synthesis of the Na;TisOy3 particles, two different raw materials of
tubular shaped Na-titanate (Na-TiNT) and spherical shaped TiQ: were utilized. Synthesizing with the
raw material of Na-TiNT, around 70nm thick 1D-Na;TigO13 with the bandgap energy of 35 eV was
obtained at 810C. Below 810T or without the presence of NaCl, 1D-NasTisO1z was in a relatively short
in length and agglomerated state. With the processing temperature increased, the thickness of the
1D-Na:Tis0y3 was also observed to be increased. On the other hand, when TiO: was employed as a raw
material, the mixed amount of Na;COs; played an important role in transforming the morphology and
phase of the raw material, affecting the bandgap energy of the synthesized product. Specific surface area
of the synthesized 1D-Na;TisO13 was significantly affected by the raw and mixed materials as well as
processing temperature. When Na-TiNT was processed at 810T with NaCl, the specific surface area of
the 1D-Na>TisO13 showed the best value of 30.63 m*/g.
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Fig. 1. SEM photographs for powders obtained shape
changing according to raw materials and synthesizing
temperature. (a) Na-TiNT + NaCl at 810C, (b) Na-TiNT
+ NaCl at 1,000°C, (¢) Na-TiNT only at 810T, (d) TiO, +
NaCl at 1,000C, (e) TiO; + NaCl + 1.29 mol% Na;CO; at
1,000C, (f) TiO» + NaCl + 154 mol% Na:CO; at 1,000C,
(g) TiOy + NaCl + 257 mol% NaxCOs at 1,000C, and (h)
TiO: + NaCl + 1.54 mol% Na.CO at 850°C.
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Fig. 2. XRD patterns and Raman spectra of synthesized

powders using Na-TiNT and TiO» (a) Na-TiNT + NaCl,
(b) TiO2+NaCl, (¢) TiOz + NaCl + 1.29 mol% Na:COs, (d)
TiO2 + NaCl + 154 mol% Na:;CO;s, and (e) TiO, + NaCl
+ 257 mol% Na:COs
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Fig. 3. TEM analysis for (a) obtained after heat-treatment
with Na-TiNT and NaCl at 810TC and (b) the powders of
obtained after heat-treatment with 154 mol% NaCO;
added to a mixture of TiO» and NaCl at 1,000C.

Table 1. Results of BET analysis according to raw
materials and synthesizing temperature.
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fdidAte AFAI Ae HdigA B Ti09]
Efolyt ETEE FAHE 29 JAE #FHAG
olgi Y YAE9 diffraction pattern ¥ A3}
da 243 ¥4 2o d=rtE HFHoRE
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Fig. 4. Optical absorbance for the powders obtained after
heat-treatment with amounts of Na;CO:; added to a mixture
of TiO; and NaCl at 1,000C for 2 hrs in air, compared with
that of pure TiO: alone with the same heat-treatment.
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