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ABSTRACT. A comparative study on crystal structures and UV-visible ditfuse reflectance spectra for Nb-containing
oxyfluorides was perfonned to probe the relationship between energy band gap and local suucture. The oxytluorides,
RbSNbB.O,F, RbCaNbOyF and RbNb:OsF are commonly composed of the corner-sharing NbOsF octahedra as structural
building units. The average Nb-O(F)-Nb bond angles, which can be a measure of the structural distortion, are 158.6° for
RbSINB.OGF, 149.6° for RbCaNb.OsF and 139.5° for RbNb.OsF. As the bond angle decreases, the band gap increases:
348eV for RbSINb-O,F, 3.75¢V for RbCaNb-O,F and 4.03 eV for RbNb-O:F. This experimental result implies thart the
band gap can be controlled with a range of 0.6 eV through a variation of local structure for the Nb-containing oxyfluorides.
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Fig. 1. X-ray diffraction pauerns for {a) RbStNb-O¢F. ib)
RbCaNb-O¢F and (¢) RbNB-O-F.
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Fig 2. Crvstal swuctures of (3) RbSINB-O.T, (b) RbCaNb QLT
and (c) RbNb:(kT. Rb and SriCa) atoms are represented by
lacge spheres and small spheres, respectively. The octahe-
drally coordinated Nb atoms ace represented by small filled
spheres.
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Table 1. Crvsuallographic data for compounds
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Fig 3. Diftuse reflectane specra for RbSINDGLF, ReCaNb:OT

and RbNb:(G:F.

Compound symmetry A biA A refl
RbStNb-OF Tetragonal 3.850311) 11.2841(3) [7]
RbCaNb-OF Octhorhombic 7.60835(5) T.6200(5) 22.0231) [8]

RbNbO:F Cubic 10.49513) [9]
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Tuble 2. Local structure and optical band gap energy (E.) of compounds

Compound Nb-O{F)-Nb angle (%) Nb-(}{F)-Nb average angle () cos { 180-8) E,1eV)
RbSINBOF 18001 158.6 0.93 3.48
135324
1640 %1
1346 % 1
RbCaNb:O.F 148.0 %1 149.6 0.86 3.75
1456 % 1
13561
RbNb.O:F 1395 %6 139.5 0.76 4.03
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Fig. . Correlation between band gap energy and Nb-QiT)-
Nb bonding angle for oxytluoride compounds.
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