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Structural Analysis of Glass Using Spectroscopy
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Recently, improvements of spectrometers and measurement techniques have advanced

remarkably. Especially, NMR, IR, and Raman spectroscopy have demonstrated to

provide important information about microstructure of glass. They are also applicable as

a measurement method even on industrial glass and necessary for clarifying nature of

glass itself. This paper reviews the special features and the recent improvements of the

spectroscopy applied for spectroscopic analysis of glass structure.
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Table 1 Properties of *Si, ''B, "B, Al and 'O nuclei.

) Natura Coordination
Nuclear | Spin number
abundance(%) number
#8i 1/2 4.67 4,56
"B 3/2 80.1 3,4
B 3 19.9 3,4
ZAl 5/2 100 4,56
0O 5/2 0.038 2,3,4,56
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Fig. 1 Structure of Q4-Q1.
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Fig. 2 "B NMR spectra of 65Si0,-25B,0,-5Al,0,-5Ca0

glass.
Applied field strengths are (a) 14.1T and (b)
21.8T.
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Fig. 3 ?’Al NMR spectra of 65Si0,-25B,0,-5Al,0;-
5Ca0 glass.

Applied field strengths are (a) 14.1T and (b)
21.8T.
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Fig. 4 (a)lnfrared reflection spectrum and (b) Raman
spectrum of silica glass plate.
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IR spectra of silica materials. (a)IR transmission
spectrum of silica glass plate and (b) diffuse
reflectance infrared spectrum of silica glass
ground in the air. C-H bands detected are due
to contaminations.
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Fig. 6 Diffuse reflectance infrared spectra for ground
silica glass in (a) the air and (b) the nitrogen
atmosphere. C-H bands detected are due to
contaminations.
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Fig. 8 Diffuse reflectance infrared spectra for S|I|ca
particles (a) as ground in air and continued
heat-treated at (b) 200C, (c) 600C and (d)
1100TC.
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Table 2 Assignment of silanol group determined by
ground silica glass.

Silanol Species (origin) Wavenumber (cm™)

Isolated (surface) 3746
Geminal (surface) 3739
Low concentration silanol group
o 3670
(interior)
Hydrogen bonded
3000-3600

(both surface and interior)
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