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Sol—Gel Preparation of Heavy Metal Oxide Glasses
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Abstract
Sol-gel method was applied to the prepamtion of glasses composed of heavy metal oxides. Monolithic and
fiber glasses of the PbO-TiO: system, Bi20;-Ti0: film glasses and Na:0-GeO: glasses were successfully

{8)

fabricated. Optical nonlinear susceptibility ¥

of above titanate glasses was very high as 107 "% ~10""’

esu. In the sol-gel-derived germanate glags, the fraction of 6-fold coordinated Ge ions was found to be much
farger than in melt-derived glass, owing to low processing temperature in volved in the method.
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Fig.1 (a) DTA and (b) TG analysis data of the PbO-Ti(. gels with different
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Fig. 6 PbG-TiD. gel fibers
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Table 1. Optical Properties of Bi.0:-TiQ:
Films Heat-Treated at 500°C

Composition Tssa/¥ ness Iefum x '™ fesu

108§ -0:+80Ti0: 81 2.20 2.6 1LTxigts

2081 .0, 80TiD, 78 2,12 2,8 L8xio 't

3687 0.+ T0T10: 76 2.07 2.6 ZHX167t
Fsas ¢ lransmittance at 633nn

Ic : coherent length

BIEREELTHORT VS, JOHRIIME
L L BGeDRUBOERICL > THEINTS
B, 6BEMOGeDE & (T20R.0-806e0, (€I
%) MR TRABBICTEZ EXNSh->Thw
57, T IT. MO B S-S
ETHED, BOBETH I R85 &, BB
RAE (6 RLAT) DGeDEEGNKELLENED
g,

5 ZOFEMZEGe (Q-n-C.H,) . ENalCH: %
. REOEMEMBERICHST 2T+
v NESMAEEKRT Y /- LTHERL. Thic
Iy )b, KELUHID SR BEEEKS
KETTHELENOW - DBET L, B
WIS BEOMBRIE., 7AaFy KA 28
J = HCY = 172,200,005 (£ VER)
THbH. COBBREEFHL. ERICHKEL
VR 2 HEIEA AL L o BEYALE0CO
Ao T L TR X B F2 % 400°C E THC S
pinTIME L TH S RICERL ., ZOH0NE
BEE, EROVERMAM O EPERENE R
AW L RGEEDIZITPROERETH B,
R TEANT 7 2THD ., TRETERE
TRO TN 05 HERIZ2L Sml % T, pEIZ2
WTRPDABERLSE0! gren ' THot
DA T AOHEEIR, XBREEmeRr. BX
APSERER i IC & - THI~,

BRI AT ADIRANRY b ILEIEBEA
REHELTHRT, 800cn fEDE— 7 26
-O0-GelpfERMIC L B2LDTH B, FAH IR
DO — 73RBS ALV EERMICH S,
GeD. & £ TfGel £ Wiz B BGe-0-Gefh iR
o - 7EENRFNTRETn™ itH B D

gei-derived
glass

meil -
derived
glass

Transmittance, %% —*

G(I)O 400

800
Wavenumber / cm~i

1060

Fig. 8 IR spactra of the sol-gel-derived

and melt-derived 20Na.0-80Ge0,
glasses
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Fig 10 Fourier transform of the sol-gel-
derived 20Na.0+80Ge0. glass (by
EXAFS method)

Table 2. Results of BEXAFS Analyses of the
sol-gel-derived 20Na.0+80GeD.
glass (Double Shell Fitting)

Ge-0 distances  Debye Waller CN  Conteat of
Parameter Gelde ¥

T Ty T, T

1.75 1.87 {047 0. 696 4.9 45

{N ; coordinalion aumber
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