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Abstract Silica glasses are often used as the window material of ultra-violet (UV) detector due to having a high UV
transmittance. However, this glass is not allowed to connect with other materials directly for its lower thermal
expansion coefficient, otherwise, the innerstress can damage the materials. Therefore, using SiO,, P,O;, Al Os,
Li, O as the components, the optical glasses with the high UV transmittance (the maximum up to 56 % at 200 nm
wavelength) , high thermal expansion coefficient and good stability is prepared. The local structure of glasses is
studied by magic angle spinning nuclear magnetic resonance (MAS-NMR) and Fourier transform infrared spectroscopy
(FTIR). The results show that Si atoms in the glasses are located in the 4-coordinated states and phosphate groups
are similar with ultraphosphate groups Q° originally. And with the Al; O, content increased, there is a non-bridge
oxygen (P—O---Li). At the same time, the average of Al coordination number gradually reduces. The formation of Si
—0O—P, Si—0—AI and P—O— Al bridge oxygens indicates that the cross-linking among the three components is
caused to form a three-dimensional network structure. Moreover, the UV transmittance can be improved when
increasing Si—O— Si bonds and decreasing Si—O—DP bonds.

Key words materials; optical glass; ultra-violet transmittances; magic angle spinning-nuclear magnetic resonance;
silicate-phosphate
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Table 1 Characteristic parameters of the SiO,-P,O;-Al, O;-Li, O serial glasses

Composition (mole fraction) /%

No. S0, B0 ALO, L0 T,/C «/(107°C) Drop ratio /(gecm *emin ') T (200 nm) /%
SA-1 46 38 4 12 673 7.847 4.96X107 16. 50
SA-2 42 38 8 12 682 5. 815 4.08x10°7 45.01
SA-3 38 38 12 12 695 6.401 2.78X1077 55.58
SA-4 34 38 16 12 693 5.456 3.97x10°7 48. 87
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Fig. 1 ?Si NMR spectra of SA serial glasses [ Solid: Q' (Si—O—AD; dot: Q' (Si—0—Si);
dash dot: Q' (Si—O—P)]
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Table 2 ?Si NMR deconvolutions and chemical shifts

No. Q' (Si—0—P)6,/107°¢ Area /% Q' (Si—0—SDé,,/107° Area /% Q' (Si—O0—AD8/10""  Area /%
SA-1 —115.0 40.7 —112.3 10.5 —104.5 48. 8
SA-2 —122.5 67.2 —115.4 32.8 0
SA-3 0 —115.9 100 0
SA-4 —119.0 52.3 —112.3 40. 8 —104. 4 6.9
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Table 3 *” Al NMR deconvolutions and chemical shifts

No. SCAIO) /10°° Area /% S(AlO;) /10°° Area /% S(AIO) /10°° Area /%
SA-1 29.9 10. 6 3.9 18.3 —21.3 71.1
SA-2 30. 9 17.6 3.5 26.0 —20.4 56. 4
SA-3 32.1 31.4 4.4 28.4 —19.1 40. 2
SA-4 34.1 41.1 4.7 29.9 —19.3 29.0
AlO
(@) [ : A 5][1}1061 (b) /-32.2
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Fig. 2 (a) “ Al and (b) * P NMR spectra of the glasses
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Fig. 3 FTIR spectra of SA serial glasses
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Fig. 4 UV-VIS transmittance spectra of SA serial glasses
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