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ABSTRACT

Density, water resistance, Raman and infrared spectroscopy were used to investigate the change of structural characteristics with the
composition of phosphate glass samples made by melting method. The structural abnormality of the density and water resistance were
rapidly increased and shown near the 60 mol% of P,Os. This result could be explained by the structural changes owing to the strong
shrinkage of glass network by the coordination of DBO(Double-Bonded Oxygen) around Mg2+ cations. In addition, it seems that the
DBOs coordinating Mg2+ cations lose its characteristics of double bonding and resonate with other NBOs(Non-Bridging Oxygen).
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Table 1. Compositions (in mol%) of Glasses
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Sample Designation P,0; Na,O MgO
U-1 75 12.5 12.5
U-2 70 15 15
U-3 65 17.5 17.5
u-4 60 20 20
U-5 55 225 22.5
U-6 50 25 25
U-7 45 275 27.5
U-8 75 25 0
U9 45 55 0
U-10 75 0 25
U-11 45 0 55
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Fig. 1. Density of glasses as a function of the P,O5 content.
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Fig. 2. Chemical stability of glasses as a function of the P,0;
content.
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Fig. 3. Raman spectra of U-1 glass.
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Fig. 4. Raman spectra of phosphate glass
P,0;5 contents.
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Fig. 5. Shifts of Raman peaks as a function of P,Os content.
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Fig. 6. FT-IR spectra of U-1 glass.
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Fig. 7. FT-IR spectra of some selected glasses with different
P,Os contents; (a) U-1 glass, (b) U-4 glass, (¢) U-7
glass.
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Fig. 8. FT-IR spectra of binary phosphate glasses; (a) U-8
glass, (b) U-9 glass, (c) U-10 glass, (d) U-11 glass.
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Fig. 9. FT-IR spectra of some selected glasses; (a) U-9 glass,
(b) U-5 glass, (c) U-11 glass.
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