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Studies on optical properties of SnO-B,0;3 glasses as lead-free glasses
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Abstract: The preparation of SnO-B,03; and SnO-SiO, glasses by melting in Ar atomosphere was performed. The
prepared SnO-B,O; glasses were large enough to measure optical properties whereas the vitrification in SnO-SiO,
system was very difficult. PbO-B,0O; and BiO;s-B,0; glasses were also prepared for comparison with SnO-B,0;
glasses. The densities, glass transition temperatures, and optical properties such as refractive indices, dispersion, and
transmission spectra of SnO-B,05;, PbO-B,03, and BiO, 5-B,0; glasses were measured. On the basis of the obtained
results, the potential for SnO-B,0; glasses as lead-free glasses is particularly discussed from the viewpoint of optical

properties.
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Table 1 Densities (p), glass transition temperatures (T,), and colors of xSnO-(100-x)B,03, xPbO-(100-x)
B,O; (x = 20, 30, 40, 50, 60, 70 and 75) and xBiO;5(100-x) B,O3 (x = 50, 60, 70 and 75) glasses.

Glass composition plgem? Ty/°C Color
20Sn0-80B,04 2.519 372.1 Colorless
30Sn0-70B,04 2.875 400.9 Colorless
40Sn0-60B,04 3.219 417.6 Colorless
50Sn0-50B,0; 3.467 403.8 Pale yellow
60Sn0-40B,03 3.714 393.3 Yellow
70Sn0-30B,03 3.960 359.2 Yellow
755n0-25B,0; 4.126 344.4 Yellow
20Pb0-80B,04 3.345 447.3 Colorless
30PbO-70B,03 4.163 453.4 Colorless
40Pb0-60B,03 4,922 436.8 Colorless
50Pb0-50B,04 5.662 382.7 Pale yellow
60Pb0O-40B,03 6.291 338.1 Pale yellow
70Pb0-30B,03 6.922 292.3 Yellow
75Pb0-25B,03 7.177 265.8 Yellow
50Bi0;5-50B,04 5.735 431.3 Pale yellow
60Bi05-40B,0; 6.520 421.4 Pale yellow
75Bi0;5:25B,04 7.520 353.4 Yellow
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Table 2 Refractive indices at wavelengths of 473, 632.8, 983.1 and 1548 nm (N473, Ng32.g Nogz1 and Nysyg,
respectively) and Abbe numbers of xSnO-(100-x)B,0s, xPbO-(100-x) B,Os3 (x = 20, 30, 40, 50, 60, 70 and 75)

and xBiO; 5-(100-x) B,Os (x = 50, 60, 70 and 75) glasses.

Glass composition Na73 Ng32.8 Ngg3.1 N1548 Abbe number
20Sn0-80B,0; 1.5974 1.5814 1.5690 1.5586 39.1
30Sn0-70B,0; 1.6687 1.6466 1.6307 1.6190 31.3
40Sn0-60B,0; 1.7409 1.7140 1.6938 1.6813 28.1
50Sn0-50B,0; 1.8054 1.7698 1.7452 1.7319 23.0
60Sn0-40B,0; 1.8776 1.8312 1.8008 1.7853 19.1
70Sn0-30B,0; 1.9650 1.9032 1.8650 1.8479 15.7
755n0-25B,0; 2.0304 1.9560 1.9116 1.8916 13.9
20Pb0-80B,0; 1.6504 1.6345 1.6221 1.6109 43.0
30Pb0-70B,0; 1.7364 1.7153 1.6992 1.6870 36.2
40Pb0-60B,0; 1.8292 1.8005 1.7800 1.7667 29.8
50Pb0-50B,0; 1.9225 1.8847 1.8582 1.8441 24.8
60Pb0-40B,0; 2.0212 1.9700 1.9356 1.9192 20.1
70Pb0-30B,0; 2.1423 2.0711 2.0262 2.0062 16.1
75Pb0-25B,0; 2.1997 2.1179 2.0679 2.0462 14.7
50Bi0; 5:50B,0; 1.9920 1.9439 1.9136 1.8968 21.1
60Bi0; 5:40B,0; 2.1148 2.0562 2.0175 1.9988 19.2
70Bi0,5-30B,0, 2.2334 2.1570 2.1094 2.0879 16.2
75Bi0; 5:25B,0; 2.3059 2.2176 2.1638 2.1402 14.8
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Refractive index at 473 nm
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Fig. 1 Dependence of refractive indices at 473

nm on SnO, PbO and BiO;5 content in
Sn0O-B,0;, PbO-B,0; and BiO; 5-B,0; glasses.
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