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ABSTRACT

Glasses being prepared, measurements and investigations of glass transition temperature and IR edge optical
absorption have been performed for the compositions of 56ZrFy-14BaF,-6LalF3-4AIF{(20-x)NaF-xiF. Valies for
transition temperature of these glasses decrease in proportion to increasing LiF mol%(x) in the range of 0<x<9,
whereas it shows constant value (533 K) regardless of x at higher LiF concentrations (9<x<20). IR edge optical
absorption increases are directly proportional to increasing ¥, and values of IR edge optical absorption coefficient

exhibit exponential like decreases with increasing wave numbers for all the glasses.
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Fig. 1. DSC Scan During Heating at 10K/mimn for ZB-
LAN Glass,
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Table 1. Compositions and Glass Transition Temperatures of the ZBLAN Group and ZBLA Glasses

Glass Composition (mol%?) Transition temp. (K}

ZBLAN 56Z1rF,-14BaF-6LaF; 4 AIF-20NaF 540
ZBLANL1-1 562rF-14BaF;-6Laly-4AlF ;- 15NaF-5LIF 536
ZBLANL-2 56Z1F,-14BaF:-6LaFs-4AlF - 10NaF-10LiF 533
ZBLANL;-3 56Z1F,-14BaFs-6LaF;-4AIF:-5NaF-15LiF 533
ZBLALI S6ZcF-14BaF,-6LaF,-4AIF;-20LiF 533
ZBLA 58ZrF,-33BaFy-5LaF;-4AlF, 585
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Fig. 2. Transition Temperatue (T,) vs. LiF mol% (x)
for 56ZrF,-14BaF-6LaF 4AlF~{20-x)NaF-xLiF
Glasses.
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Table 2, Dissociation Energy and Ionic Size

for Fluorides™

M in Valence Tonic radius Dissociation Coordination Single bond
MF, {A%) energy per number strength
MF {kcal/mol} (kcal/mol)
Zr +4 0.80 681 8 85
Ba +2 135 368 8 46
Li +1 0.60 203 6 34
Na +1 0.95 182 6 30
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Fig. 3. Absorption Coefficient () vs, Wave Number (v)
for ZBLAN, ZBLANLi-1, ZBLANL:-2, ZBLANLI-
3 and ZBLALL Glasses.
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Fig, 4. Absorption Coefficient (o) vs. Wave Number {v}
for ZBLAN, ZBLANL-2 and ZBLAL: Glasses.
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