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ABSTRACT

Eftects of Ge(Q; addilion on the thermal and structural stabilities of PhO-Bix04-Gaw0; glasses were studied
Thermal slabilities, as assessed by the weighted thermal stability factors [{T.—T)/T,], increased with Ge(;
concentration from 4.097 lo 0.210 with the addition of 20 mol% GeQ,. Increasing Ge(; content resulted in
the decrease of apparent density, molar volume, refractive mdex and thermal expansion. On the other hand,
IR transrmission cut-off (A [=zq) moved from 6.73 pm for the ternary PhO-Bi0-Ga:0; glass Lo shorler wavelength
side, 598 um for a glass conlainmg 20 mol% GeQ.. There were hitle change with GeQy content, however,
in the activation energes for the viscous flow of approximately 140 kcal/mole within the temperature interval
of 300-~500C, Addition of GeQ; 1o PbO-BuOsGax0; glasses enhanced the lhermal and struclural stabilties
significanily at the expense of their infrared transmittance. An appropriate compromise belween these two
oppasite trends should be made following the specifications of the final applications.
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Fig. 1. Characteristic temperalures of PhO-BizOs-(Gaz0s
glasses with GeQ, additioin.
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Table 1, Thermal Properties of (100-X)¥57Pb0-25Bi:0-18Ga:0,)+ XGe(Q, Glasses.

Gl Weighled Thermal
a-s.s Crystallization Lhermal expansian Relative
X transition - e . .
temperature stability coefficient fragility
(mol%) temperature N N
T o) T, (C) (T,—T)/T, (30~300°C) (k]/mol-K)
) (K/K) (% 1077/¢C)
334 393 0097 109.5 0.562
348 430 0.132 106.6 0.943
10 355 457 0.163 107.8 0.928
15 363 481 0.186 106.3 0.916
20 76 512 0.210 105.3 0.899
Table 2. Optical and Mechamcal Properties of {100-X)(57Ph0-25B1,04-18Gas0q) +XGeO, Glasses.
Visible IR ]
. L L Vickers
X Refractive transmission | transmission . Apparent Molar Open
micro
mdex cut-off cul-off ) density volume volume
{mol%) hardness
(at 632.8 nm) (A 1=s09.) (hreemie) (lea/mer?) (g/cm (cm’/mole) (%)
mm
(nm} {um} &
2.325 648 6.73 254.8 818 33.92 49.3
2.281 552 6.35 2823 7.97 33.70 49.6
10 2224 545 6.14 294.4 7.75 33.57 49.9
15 2.231 535 6.09 313.3 7.54 33.38 50.1
20 2.220 514 5.98 314.9 7.35 33.24 50.1
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Fig. 3. Visible absorbance of PbO-Biu(:-Ga,0; glasses
containing 10 mol% Ge(s melted in alumina
crucible under different atmosphere.
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