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Hydrothermal Synthesis of Sodium /Niobate (NaNbO3) Powders
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Abstract: The hydrothermal synthesis of sodium niobate (NaNbOs) powders with orthorhombic struc-
ture using NboO5 and NaOH as raw materials, KOH as mineralizer, was investigated. The powders were
identified by X-ray powder diffraction (XRD) and the Fourier transform infrared (FTIR). The microstruc-
tural evolution and the particle size of the samples were examined by scanning electron microscope (SEM),
and the main chemical compositions of the powders were studied by EPMA. It is found that there is
super-structure existing in NaNbOg powders by TEM and EDS analysis. The experimental results show
that the alkaline concentration and reaction time have influences on the crystal structure and morphology

of the resultant powders.
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Table 1 Hydrothermal synthesis of NaNbO3; powder under different reaction conditions

Sample No. KOH/mol-L™! NaOH/mol-L™! NbyOs5/mol Reaction Reaction time/h Additives
temperature/°C
1 0.25 0.75 0.01 200 12 /
2 0.25 0.75 0.01 200 12 PVA, 0.5wt%
3 0.25 0.75 0.01 200 12 PEG, 0.5wt%
4 0.25 0.75 0.01 200 12 CTAB, 0.5wt%
5 / 2.5 0.01 200 12 PEG, 0.5wt%, stirred
6 0.25 0.75 0.01 200 12 PEG, 0.5wt%, stirred
7 0.25 0.75 0.01 200 6 CTAB, 0.2wt%
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Fig. 1 XRD patterns of powders obtained from hy-
drothermal synthesis at 200°C for 12h in 0.25mol/L
KOH, 0.75mol/L NaOH and 0.01mol Nb2Os solution
(1) Without organic addictive; (2) 0.5wt% PVA; (3) 0.5wt%
PEG; (4) 0.5wt% CTAB
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Fig. 2 SEM photographs of powders obtained from hydrothermal synthesis at 200°C for 12h in 0.25mol/L KOH,
0.75mol/L NaOH and 0.01mol Nb2Os solution
(a) Without organic addictive (Sample 1); (b) 0.5wt% PVA (Sample 2); (c) 0.5wt% PEG (Sample 3); (d) 0.5wt% CTAB (Sample 4)
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Fig. 3 FTIR spectra of powders obtained from 'hy-
drothermal synthesis at 200°C for? 12h in 0.25mol/L
KOH, 0.75mol/L NaOH and 0.01mol Nb2Os solution
(1) Without organic additives; (2) 0.5wt% PVA; (3) 0.5wt%
PEG; (4) 0.5wt% CTAB
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Fig. 4 XRD patterns of powers obtained from hydrother-
mal synthesis at 200°C in 0.25mol/L KOH, 0.75mol/L
NaOH and 0.01mol Nb2O5 solution with CTAB for sam-
ple (4) 12h, sample (7) 6h
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Fig. 5 (a) SEM photograph, and (b) EPMA spectrum of powders obtained from hydrothermal synthesis at 200°C in
0.25mol/L KOH, 0.75mol/L NaOH and 0.01mol NbyOs solution with. CTAB for 6h
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Fig. 7 TEM photograph (a) and the electric diffraction pattern (b) of NaNbO3z sample No.2



252 To AL A 2 4R

22 %

Bl 8 3 SHEdh NaNbOs #y) TEM M (a) K HFATHE (b)
Fig. 8 TEM photograph (a) and the electric diffraction pattern (b) of NaNbOs sample No.3
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