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ABSTRACT

Heavy metal fluoride glasses exhibit considerable promise as high transparency materials from the UV to the 1R,
These glasses are prepared by fusion of the mixture of melal fulorides (ZrFy, BaFy, LaFy elc) at 300-1,000°C

under the inert (Ny) or reactive {CCly, Cly) atmosphere {ollowing the casting into glass on cooling.

Infrared absorption at the 3,400 cm™ ~OH peak has been measured as a function of thickness for several Zrb-
BaF:-LaF and HfF; Bals-LaF; glasses to separaie contributions from bulk and surface ~OH, For glasses melted
under CCly reative atmosphere, the peak is due almost entirely to surface ~OH, and melting in a closed reactor was
hest for removing ~OH. In ambient atmosphere the ~-OH peak exhibited no time dependence over a 30 d period,

indlicating a very small rate of sarface attack by atmospheric 0.

Removal of ~OH absorption by reactive atmosphere processing was generally easier and more complete for the

BaFas/ThF—plasses than for the ZrF— or HiF;-based glasses.
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Table 1. Meliing Conditions and Thickness Dependence of Absorplion Loss at 3400cm™!

for Fluorohafnate and Fluorozirconate.

Sample No. Composition (mol %) Reactor  |Melting atm.| agp (em™)
HBL-5-8-80A | 60FHF,35BaF,5LaFs | open | My 0.19
HBL-031 62HfF,—33BaFa-5LaF; open CCl, .01
ZBL-2-10-80 62Z1F —33BaFa-5Laly open N 0.08
ZBIL~16-3-80 62Z2rF,~33BalF:—5LaFs open Mz —-0.01
ZBL-083 62ZrF-33BaF.-5LaF> apen CClL 1.01
ZB1.-12-9-80 627rF;-3 BaFs5LlaF open ™o —

B std. deviation
0.008 0.006
0.008 .003
0.0041 0.001
0.012 0.002
0.006 2.002

Table 2. Viaues of Thickness, T. In{Ty/T) at 3400cm! and appearance of 6271F,-33BaF p-5LaFz
Glasses prepared Under Various Processing Conditions.
(Appearance; C-clear, B-black, G—gray, P-pink, W-white, Y-yellow, 8-slight, I-inclusion)

Sample |Crucible| Temp. | Afmes. | NHyF
No. +iid | *C) | (L{min} ‘HF
2-10-80 pt, pt 760 | Na (2.0 X
16-5-80 pt, pt 760 | No(2.0) X
12-9-80 pt, pt 760 | N(2.0) X
15-9-80 i, pt 760 | MNe(2.0) X

26-1-81 | pt, pt 750 | N{0.5)

4-2-81 pt, pt 730 | WNz(0.5)

13-7-81 | ve, pt 800 | Ma00.2)

14-7-81 ve, pt 806 | MN(D.2) X

083 pt, pt 800 | CCL{0.D) X
29-1-81A | pt, pt 750 | CCLG.5

30-1-81 | pt, pt 750 | CCly(0.5)

21-7-81 | ve, pt go0 | calL (0] X

77-1-81 | ve, pt 800 | O] X

24-7-81 | ve, pt 800 | Cle(0.2}

27-7-81 ve, pt 800 | Clz(0.2) *
7-7-81 v, VC 800 | N=(0.5)
7-1-81A | vc, ve 800 | N(1.0)

18-2-82 Ye, V¢ 850 | WN2(0.2) b4

23-2-82 Ve, V¢ 850 | MNa(0.2) X

3-10-81 vC, V& 800 |CCL(0.2) x
9-2-82 Ve, Ve 850 1CC14{0.2} X
33-82 | ve,vC 800 |CCly (0.2}

15-6-81 ve, Ve 850 | Cla(0.2)

26-6-81 Ve, VC 200 | Clz(0.5)

4-8-81 Ve, YO 800 | Clz(0.2) X
11-5-81 Ve, VO 800 | Cla(0.2) b4
14-12-81 | v, v¢ 830 | Cla(0.2) X
16-12-81 | ve, ve 870 J Cla(D.2) X

Reactor

Thick- |

open
apen
open
open
open
open
open
open
open
open
apen
open
open
open
open
closed
closed
closcd
closed
closed
closed
closed
closed
closed
closed
closed
closed
closed

e ;E) Sj ;{(}nggll Remarks
0.351 0.895 0.029 IC, oxide

0.244 | 0.93 0,008 |C, ovide

0.259 7 0.94 0.013 |C, oxide

0254¢ 092 0.034 |C, oxide

0.415 0.93 0.027 |C, WI

0,395 D908 3.036 SP, Wi

0,229 0.925 0.028 IWT, BI

0.398 0.935 0.030 [SWI, SBI

0333 | 092 001 Y, oxide

0381 | 0.857 0.01 |SP, SWI

0.396 | 0212 0.043 C,(melting finished under
0347 | 0925 | 0025 |SWI

0223 0.874 0.006 |BI

G.268 | 0.97 Q017 SWI

0.382 | 0.92 0,017 ISY

0.234 | 0,842 0.016 |G

0,223 .92 G007 SWT

0249 | 0,69 0.018 PG, BI

0.248 0.75 0.008 |WI

(0.322 | 0.87 0.021 [Y, Wi, BI, CCly bubble
02191 0.90 0,005 1C

0.261 .85 0.006 |SWI

.242 | 0515 G016 |SWI1

0234 | 092 0016 (C

4.375 0.87 0.025 [SWI

0.342 | 0,875 (1.023 |SWI

0.632 | 0,805 0.030 |C, unpolished
0.658 ) 0.88 0.031 |SY, unpolished
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Table 3. Values of Thickess, T. 1n{Ty/T) at :3400ecm~! and Appearance of G2HIT,
Glasses Prepared Under Various Processing Conditions. *Composition is

—~5LaFy. (Appearance; C-dear, Y-vellow, G-gray)

£ 2008 3, 400em™-OH &5} ©| 3] & Ag&7 4

g

—33Bal.-5LaFs
GOHFFJ;SSBEIFz

: [Thick-

Szlx\z%;‘)lc Criﬁgc TE‘JL ES (’t?;?}?) NS%F Reactor (C]?}c):ss Ty 13!:;%{)2};[111 Remarks
*5-8-804A| pt, pt 800 [N2(2.0) X open 0.226 | 0.965 0.039 | C, oxide
11-9-80 | pt ,pt 800 (N2{2.0) X open | 0152 | 0.944 0Ql6 | C oxide
11-9-80B| pt, pt BOO (Na2{2.0) b open | 0.245 | 050 0.03711 C, oxide

030 pt, pt 800 |CC14£0.1) X open | 0058 | 0.93 0.016 | Y, oxide

081 pt. pt 800 (CCL(0.1) X open | 0.236 | 0935 0.027 | Y, oxide

074 pl, pt 8GO |CCI1(0.2) X open 0.243 0.90 — | Y, onide

6-4-82 | ve, pt 850 [CCLE0.2) X open | 0318 | 0.875 0.030 | C
22-6-81 | vc, vo 800 [CCL, (1.0 X open | 0381 | 0.88 0.095 | G, CCly from bottom

9-4-82 | ve, pt 830 |CCl14(0.5) X open 0.302 | 0895 0.006 | C
25-3-82 | ve, pt 850 |Cl(0.2) X openr | 0353 | 0.33 0008 | C
3-12-81 | ve, ve 870 (Cly(0.2) X closed | 0436 | 0.88 0.008 | C
11-3-82 | v¢, ve 880 |CI,(0.2) X losed | 0.458 | 0.89 0.045 | C

Table 4. Values of Thickness, Te, In{To/T) at 3400cm~1 and Appearance of 587rF-33Bal3lalb;
-4AlF; Glasses Prepared Under ¥Various Processing Conditions.
(Appearance; C—clear, B—black, G—gray, P-pink, W-white, Y-vellow, S-slight, I-inclusion}

j . Thick- .

S‘Il\]%:)l?le CI‘EIJ-CIIJE,II‘a nglé% (%}‘EES) N}%I;‘ Reactor (CéISSS Ty 1311%%12/13,)1 Remark,
13-7-81 | we, pt 800 | N3(0.5) open | 0156 | 0.855 | 0.025 | WI

14-7-81 | ve, pt 775 | N:(0.2) X | open | 0256 ] 092 0.062 | SWI
21-7-81 Ve, pt 800 | CCL{0.1) X open 0383 | 0935 0,031 | W1
22-7-81 ve, pt 800 [ CCL(0.1) apen 0.289 D.88 0.035 | SP, BI

8-2-82 ve, pt 850 | CCL(0.2) X apen 0.194 0.77% 0.005 | WI
10-2-82 ve, pt 860 | CCL(0.2) x open | 0237 | 0.855 0010t C
27-7-81 ve, pt 800 | Cla(0.2) open | (.387 | 0.76 0.035 | WI
25-7-81 ! v, pt 800 | C,(0.2) % | open | D405 | 0.3 0.055 | 8Y, WI

5-2-81 ve, pt 830 | Cly(0.2) X open | 4204 | 0.894 0009 | C

8-7-81 | vc, ve 8O0 | NR(1.0) closed | 0.226 | 0.885 | 0.008 | G, BI

9-7-81 | wve,veo 80D | N(1.0) closed | 0224 | 0.885 | 0.011 | G, BI
19-11-81 ] wve, v 880 | Na(0.2) X closed | 0.127 0.508 0.011 | G, SBEI
22.2-82 Ve, VC 880 | N,(0.2) X cloged | 0,243 0.86 0.007 | §G
26-5-81 Ve, Yo 800 | CCL0.D cloged | 0,199 (.854 0018 | P, CCl; bubble
28-5-81 Ve, VC 800 | CCL(0.2) closed | 0158 | 0.895 0.012 | SP, CCly bubble
16-2-82 vC, VC 850 | CCL (0.2) X closed | 0.226 0.865 0.003 | SY
25-6-81 ¥C, ¥YC 800 | Clz (0.2) closed | 0.250 0.895 0.022 | SWI

3881 | wve,we 800 | Cly(0.2) X | closed | 0.248 | 0.87 0039 | C
12-8-81 Ve, VO 800 | Clz(0.2) X | closed | 0318 | 0.865 0,024 | SWI
22-12-81| wvc, ve 880 | Clz(0.2) X | closed | 0Q.658 | 0.88 0.065 | SY, unpolished
11-2-82 ve, vo 860 | Clz(1.0) X closed | 0.230 0.87 0007 { Y, 5WI
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Compositions(nol %)

] o o Mhieitgg VPR [ a(Ty/T)

Glass Bal, Thb, Znky Yy MFs M'F Atmos, nesst Ty @;400_

: H{cm) om™t

| BZnYbT-6F 15.0 28.33 28.33 28.33 inert 0 325 0.86 0.192

BZnYbT-20-10-81 19 27 27 27 Crl, 0.244 .90 (3.0D8

BZnYbT-30-10-81 19 27 27 27 CCly 0.216 0.905 ' 0.002)

BZnYbLT-12-11-81 19 7 27 24 3{L) Cls 0.258 (.865 0,002
BZnYDbYT-9-11-81 12 X7 27 13.5 113.5(Y) CiCly 0.208 0.885 0

| BZnYboGdT-17-11-81 19 27 27 22 S(GdY Clp 0.238 .62 .00

BZnYbTN-4-3-82 14 27 27 27 5(Ma)| Cl 0.315 (.895 ¢ 006

BZnYBTN-9-3-82 10 27 27 27 9(Na)| Clp 0.254)  0.9¢ 0.028

; BZnYbLTLi-24-3-§2 14 27 27 2 5L} Cly 0.2600 0,903 0.025

1 BZnYbTNLi-1-4-82 14 27 27 27 2.5(Na)| Cla 0.278 0.895 0.008
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