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ABSTRACT

Glasses of different compositions were synthesized by substituting each component of 56ZtF,—14BaF,—§
LaF; —4AlF, —20Nal (ZBLAN) with HfF, SrF,, GdF,, IoF. and LiF, each of similar size and chemical
property with the component being substituted, respectively The heating rate used in the DSC runs was 10K/
min. All of the glasses exhibit glass transition temperatures of 510+ 10K, while crystallization temperatures vary
between 625 and 720K depending upon different glass compositions. For most glasses crystallization temperatures
obtained while cooled are lower than those obtained while heated, but InF, or SrF, containing glasses showed
opposite trend, HBLAN, ZHBLAN and ZHBLANLI glasses, which were made by substituting HiF,, LiF for
ZrFy and Nal of ZBLAN respectively, showed improvement in the glass stability,
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Fig 1. Arrhenius plots of temperature dependence of
viscosity of ZBLA and ZBLAN melts” with
alkali lime silicate glass(NBS710)%,
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Table 1. Atomic and Ionic Radii of Metallic Elements
and Bond Strengths for Fluorides

Zr | H{ | Bal Sr| La|Gd| Al | In | Na| Li |Refer-
ences
Atonc 1 60)1 67)2.2702 15/1.87/1.79/1.431 661 941 55 17
Radius(4)
Tonic 0.80/0 81({1.35(1 13)1 15/1 02/0.50/1.32(0.950.60[ 17
Radius( 4)
Bond Stren- { 149 150 | 140|129 | 143| 141.| 68 | (60} 124] 1381 17,18
gth for M-F
{kcal/mol}

* Bond Strength(BS) of In—F was calculated from the

dala of BStAl-F), BS(Al-Cl} and BS{In-Cl},
assurming

BS(Al-F)  BS{In—-F)

BS(AI-Cl}  BS{In—CI)

Table 2, Compositions of ZrF,—based Fluoride

Glasses,

& | k- 4 (mol%)

ZBLAN 56ZrF,-14BaF.-6LaF,-4AlF,-20NaF

ZBLALi 56ZrF,-14BaF,-6LaF,-4AlF;-20LiF

ZBLANLI 56ZrF,-14BaF;-6LaF,-4AlF,-10NaF
-10LiF

HELAN 56HfF,-14BaF;-6LaF,;-4AlF,-20NaF

ZHBLAN 28717 ,-28HfF,-14BaF;-6LaF;-4AlF,
-20NaF

ZBLIN 56ZrF,-14BaF.-6LaF.-4InF;-20NaF

ZBLAIN 56ZrF.-14BaF.-6LaF;-2A1F;-2InF,
-20Nat

ZBGdAN 56Z¢F ,-14BaF,-6GdF,;-4AlF,-20NaF

ZBLGAAN 5GZrF,-14BaF,-3LaF;-3GdF,-1AlF,
-20NaF

ZSLAN 56ZtF,-145rF.-6LaF;-4 AlF:-20NaF

ZBSLAN * 5RZrF,- 7BaF.-75rFs-6LaF,-4AlF,
-20NaF

ZHBLANLI 282rF,-28HiF,-14BaF,-6LaF;-4AlF,
-10NaF-10LiF

ZBL 62ZrF,-33Bak,-5la¥;

ZBLA n8ZrF,-33BaF;-5LaF,-4AlF;
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Fig.3.DSC scans during heating at 10K/min(upper
curve) and subsequent cooling at 10K/min
(lower curve) of ZBLAN glasses.
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Table 3. Glass Transitio Temper tures T,} and
Crystallization Temperatures{T,} of Fluori-

de Glasses,
‘?F E] T! ITxh T).h_ ’F)\.h’ Txh’_l T {K‘
(K) | (K) MKy (K | T e
| ZBLAN 540 | B72 | 132 | 715 | 43 |699™(725)0
ZBLALI 533 | 658 | 125 | 675 | 17 |g70t
ZBLANLI | 553 | 668 | 135 | 712 | 44 (640%™
HBLAN 547 | 720 | 178 | 741 ) 21 " o
6081 | (61 | (6o | gy {007 1720
ZHBLAN | 532 | 695 | 143 | 717 | 22 [677®(718)®
ZBLIN 533 | 630 | 97 | 640 | 10 |749m
ZBLAIN 542 1633 91 ¢ eB0 | 1T (TTImaT©™
ZBGAAN 536 | B37 | 101 | 672 | 35 |5682%(848)m™
ZBLGAAN | 541 | 669 | 128 | 687 | 18 |707™
ZSLAN — — - - el
ZBSLAN 540 | 625 | 85 | 640 | 15 |769(™
ZHBLANLI | 533 | 481 | 148 | 741 | 60 |g55im
ZBL 578 | 653 | 73
ZBLA 585 | 669 | B84 | 670
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Fig.4.DSC scan during heating at 10K/min{upper
curve) and subsequent cooling at 10K/min
{lower curve) of HBLAN glasses.
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