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Abstract

Crystal structures of Na,WQ0z (05<x<1.0) were
investigated. Transmission electron microscopy
(TEM) studies indicate that there is an ordering
of sodium ions when x=0.75. The direction of
[110] and the
ordering is twice of the interplanar distance of
(110)
superlattice containing eight NagsWOs is the

ordering is wavelength  of

plane. It has been confirmed that a
unit cell of ordered structure. In this unit cell,
Na sites at (000) and (}4}4%) are vacant. The
ordered phase was preserved after the annealing
at 600°C in the air. In reduced Na,WOs; with
x=05 and 1.0,
coexist with the partially ordered perovskite

extra phases were found to

phase. After annealing at 600C, theses phases
were transformed into the phases found in

calcined specimens.
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Fig. 2. High resolution lattice image with [001] beam

direction taken from the reduced NaxWOQOs with
x=0.75. The inset is the diffraction pattern taken
from the same area.

52

(@

()

Intensity

(c)

Angle (26)

Fig. 1. X-ray diffraction spectra of NaxWOsz with
x=0.75 (a) calcined at 600C for 4 hr, (b) reduced at
670C for 24 hr and (¢) annealed at 600C for 2 hr.
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Fig. 3. (a) The unit cell of ordered NayWQs with
x=0.75 (Na ion sites only shown)
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. ° ‘ ° ° . phase with [001] zone axis and (b) tetragonal phase
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Fig. 3. (b) computer simulated diffraction pattern (@)
with [001] beam direction using the unit cell shown
in Fig. 3 (a).
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Fig. 6. X-ray diffraction spectra of NayWQOsz with
x=1.0 (a) calcined at 600C for 4 hr, (b) reduced at
670C for 24 hr and (c) annealed at 600C for 2 hr.
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Fig. 4. X-ray diffraction spectra of Na,WQs; with
x=05 (a) calcined at 600C for 4 hr, (b) reduced at
670C for 24 hr and (c) annealed at 600C for 2 hr.

Fig. 7. Electron diffraction pattern of Na;-\WO; phase
with [001] zone axis taken from NaxWOs; with x=1.0.
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