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Orthorhombic sodium niobate, NaNbOs crystals were successfully grown by the cooling of sodium chloride (NaCl) flux. A
stoichiometric mixture of Na,CO; and Nb,Os powders was used as a solute, and NaCl was chosen as the flux. The mixtures were
heated to 600-1000 °C for 10 h, and then cooled to 500 °C at a rate of 250 °C-h™". The grown crystals basically had a cubic shape
with well-developed faces. The crystal sizes and forms were clearly dependent on the growth conditions, such as the solute

concentration and the holding temperature.
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Fig.1 Crystal structure of NaNbO; (Paraelectric).
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Table 1 Typical growth conditions of NaNbO; crystals grown by
NaCl flux cooling.

Run Solute Solute Flux  Holding
No. " Na,CO; NbO; NaCl  femP-
(mol%) /g /g /g /°C
1 20 1.999 5.013 8.818 1000
2 1 0.134 0.335 14.587 1000
3 1 0.134 0.335 14.587 900
4 1 0.134 0.335 14.587 800
5 1 0.134 0.335 14.587 700
6 1 0.134 0.335 14.587 600

HL, UBEIRE CHRHA Lz, 20%, 2 2F2EXFNH
BoHL, Bk L7277 T v 7 AEEAKCEBEREL, AR
EESBELTZ, BRI, 7T v 7 ARBERITEEFRE
1000 °C THH 11 wt% (600 °C : £ 0.1 wt%) TH Y, Fiffk
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X #JR : CuKa, MinFlex I, Rigaku #) ZH\WCRIE L7,
A R R db D KL A AR & Lo— (Bl 3T 2R EE Sy A N E B
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Fig.2 Low and high magnification SEM images of NaNbO;
crystals grown at holding temperature of 1000 °C and solute
concentrations of 20 mol% (a and b; Run No.1) and 1 mol% (c
and d; Run No.2).
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Fig.3 Size distribution of NaNbO; crystals grown at holding
temperature of 1000 °C and solute concentration of 1 mol%.
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Fig.4 XRD profiles of data for pulverized crystallites grown at
holding temperature of 1000 °C and solute concentrations of (a)
20 mol% (Run No.1), (b) 1 mol% (Run No.2) and (c) NaNbO;
(orthorhombic) ICDD PDF[25].
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Fig.5 Schematic drawing of NaNbO; crystal with {100}, {010},
{101} and {141} faces.
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Fig.6 SEM images of NaNbO; crystals grown at solute
concentration of 1 mol% and holding temperatures of (a) 900 °C
(Run No.3), (b) 800 °C (Run No.4), (c) 700 °C (Run No.5) and
(d) 600 °C (Run No.6).
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Fig.7 Relationship between holding temperatures and average
sizes of NaNbO; crystals grown at solute concentration of 1
mol%.
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Fig.8 XRD profiles of data for pulverized crystallites grown at
solute concentration of 1 mol% and holding temperatures of (a)
900 °C (Run No.3), (b) 800 °C (Run No.4), (c) 700 °C (Run No.5),
(d) 600 °C (Run No.6) and (e) NaNbO; (orthorhombic) ICDD
PDF[25].
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