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Abstract

Structural study was carried out for V,0;-Bi,O;-TeO, glasses by infrared absorption
spectroscopy. The glass composition range was V,0;=20-69 mol%, Bi,0;=6-25mol% and
Te0,=6-74 mol%. IR peaks due to V=0 (1010 cm™?), V-0, (900 cm™!) and V-0O; (650 cm™!) were
observed, and with increase in V,0;s content these absorptions became larger. From these
results, the glass structure was interpreted to become dominantly a layered structure of VO; for
larger V,0O; contents. The absorption at 860 cm™! attributed to BiOs octahedra for all the Bi,O,
contents. When TeQ, content decreased, the peak at 700 cm~! was observed, being attributable
to trigonal-pyramidal TeOs, while the peaks appeared at 635 cm™, 650 cm™! and 600 cm™! with
increase in TeO, content were ascribed to tetragonal-pyramidal TeO,. It is considered that the
glasses with stated composition have a structure in which the structural units of layered VOs,
BiOs octahedra, and trigonal-pyramidal TeO; and/or tetragonal-pyramidal TeO, were incorpo-

rated independently.

Keywords : V,0,-Bi,0,- TeO, glasses, Infrared absorption, Layeved VO, units, BiOs octahedra,
Trigonal-pyramidal TeO,, Tetragonal-pyramidal TeO,, Grass structure
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Fig.1 Infrared absorption spectra of (a) 69V,05+6Bi,O;*
25Te0,; glass (mol%), (b) 60V,05°6Bi,0;°34TeO,
glass and (c) 20V,0;5-6Bi,0;+74Te0O, glass.
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Fig.2 Infrared absorption spectra of (a) 69V.0;5+6Bi,O;°
25TeO, glass (mol%), (b) 69V,05°15Bi,0;16Te0O,
glass and (c) 69V ,05-25Bi,0;-6TeO, glass.
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Fig.3 Schematic of the coodination for VO; unit!?.
V atom is five-coodination by oxygen atoms at
distance raging from 1.585 to 2.021 A'®,
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Fig.4 Schematic of the coodination for octahedra BiOs,.
Bi atom is six-coodination by oxygen atoms at
distance raging from 2.0 to 2.8 A 192020,
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Fig.5a Schematic of the coodination for torigonal-
pyramidal TeOs,.
Te atom is three-coodination by oxygen atoms
at distance raging from 1.85 to 2.10 A 14,
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Fig.5b Schematic of the coodination for tetragonal-
pyramidal TeO,.
Te atom is four-coodination by oxygen atoms
at distance raging from 1.85 to 2.10 A ¥4,
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Table1 Glass compositions and physical properties of glass samples'®.

Glass composition (mol%) Cv* Density
_ v 4+ 1 d k%
V205  Bi20s3 TeOz TV RV [gecm -2 ]
69 6 25 0.012 3.53
60 6 34 0.021 3.82
30 6 64 0.025 4.65
20 6 74 0.091 5.04

* Determined by titration using KMnO« and FeSO«NH)2S0« solutions (ref.10).

**Density was measured at 293K with a Gay— Lussac pycnometer using tolene (ref.10).
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Fig. 6 Effect of V,0s content on oxygen ion
molar volume V,*?.
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Fig.7 DTA and TGA curves for 69V,0;-6Bi,0;°25Te0, glass.
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