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Preparation and Raman scattering measurement of
binary potassium germanate glasses
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For this research, homogenized bubble-free glasses were prepared using solution method. Their compositions were
analyzed through titration.

Raman scattering spectra of potassium germanate glasses, xK,0-(100-x)GeO,, have been investigated as a function of
the K,O content in the range of 0 < x < 39.0 mol%. The spectra of the middle frequency region (350-700 cm™) were
analyzed to understand the structural change with increasing the K,O content. The mode at 420 cm™ and at x=0.00
drastically decreases with the K,O content and disappears around x=22.4. The mode at 520 cm” and at x=0.00
markedly increases with the K,O content and reaches the maximum at x=10.9, and then decreases down to the initial
value before doping the K,O at x=22.4. For the further increase of the K,O content, it becomes nearly constant between
x=22.4 and 29.7 and decreases again with the K,O content. The reduction of the mode at 420 cm™ and the increase of
the 520 cm™ mode indicate that six-membered rings of GeO, tetrahedra convert into GeOs octahedra linked by corner
oxygens to six three-membered rings (Ge;Og) of GeO, tetrahedra. It suggests that the germanate anomaly is directly
caused not by GeOg octahedra but by six three-membered rings (Ge;O4) of GeO, tetrahedra that attach to GeOg
octahedra.

Key words: solution method; Raman scattering; potassium germanate glasses; germanate anomaly
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	For this research, homogenized bubble-free glasses were prepared using solution method. Their compositions were analyzed through titration.
	Raman scattering spectra of potassium germanate glasses, xK2O∙(100-x)GeO2, have been investigated as a function of the K2O content in the range of 0 ≤ x ≤ 39.0 mol%. The spectra of the middle frequency region (350-700 cm-1) were analyzed to understand the structural change with increasing the K2O content. The mode at 420 cm-1 and at x=0.00 drastically decreases with the K2O content and disappears around x=22.4. The mode at 520 cm-1 and at x=0.00 markedly increases with the K2O content and reaches the maximum at x=10.9, and then decreases down to the initial value before doping the K2O at x=22.4. For the further increase of the K2O content, it becomes nearly constant between x=22.4 and 29.7 and decreases again with the K2O content. The reduction of the mode at 420 cm-1 and the increase of the 520 cm-1 mode indicate that six-membered rings of GeO4 tetrahedra convert into GeO6 octahedra linked by corner oxygens to six three-membered rings (Ge3O6) of GeO4 tetrahedra. It suggests that the germanate anomaly is directly caused not by GeO6 octahedra but by six three-membered rings (Ge3O6) of GeO4 tetrahedra that attach to GeO6 octahedra.



