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ABSTRACT

Glass in the Zr0,—Si(}, system containing up to 30mol% Zr0O, were prepared by heating the gel made from
the mixed solutions of Zr(OC;H;), and partial hydrolysed Si{OC,Hs),.
As a result, the monolith gel was made from the HCl and water content as 2,7 107 and 8§ molar ratio to

alkoxide and drying temperature as 40C .

Heating rate of dry gel maintained under 0.5C /min and heating at a temperture as 900°C was found to he
for making the transparent glass.
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Table 1. Batch Amount of Alcohel,
Catalyst Used in Hydrolysis.

Water and

Partial hydrolysis of TEQS Hydrolysis of mixed so]ubor4
H.0 [C,H;0H] HCl H,0 [GH0H hal |
1 1 2.7%107° 1 1 2.7x107®
1 1 2.7x107% adding** | 2 1 2.7x107%
‘ Zr
-1
1 1 2.7X10 (OC,Hy), 4 1
1 1 2.7%1078 B 1
11 - - -
1 1 271077 - -
1 12 7 - -
* NH,0H
** Various component of Zr{OC;H;), (10moi%. Z6mol%

and 30mol%)
Pgrtial hydrolysis of TEOS malar ratia TEOS
Hydrolysis of muxed solutions : melar ratio total alkoxide
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Fig.1, Procedure for the preparation of gel derived
glass,
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Table 2. Hydrolysis Condition of Si{OC,H.), and Zr—
0—5i Alkoxide and the Characterizalion of

Selutions (at 30C).

Partial Hydrolysis of TEOSApprdrance Elydrolysis of mixed salution
ter ad
H:O |CGH.OH| HCQ  [Zn0CH;) ) H.O |CH,0H| HCI
1 1 2 7% 1077 transparent 1 1 2.7%107
1 1 2 7% 107 lransparent] 2 2 7x107
1 1 2 7% 107 transparent| 4 1 FRESN
1 1 JZ 7% 107 lLansparent| 8 1 271073
1 1 — precipitate| - - -
1 1 {2 7x10}|precipitate| - - -
1 1 j2.72107* precipilate| - - -
*INH,OH
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Fig.2. Volume percentage of ethanol as a function of
time with reaction temperature
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Table 3. Gelling Time with Water Content and

Gelling Temperature. {Unit : hr)
WZ 202 0Z
307 | 40°C | 50°C | 30°C [ 40°C | 50°C | 30°C | 40°C | HOC
Imol| 43 | 38 | 24 16 [ 14 ] 10 13| 12 9
2mol| 35 | 24 | 20 1 | 10 g 10 10 7
d4mal| 24 | 20 } 15 9 6 5 6 il 3
Smol| 29 18 1 12 7 5 [ 3 3 3

10Z : 10mol% of Zr0,
207 . 20mal% of Zr0,
307 30mol% of Zr0,

Table 4, Appearance of Gels with Water Content and
Drying Temperauture.
{at 2.7x10"*mol HCI}

WZ 202 30Z
T|T|{T|T|[T|T|T;T|T
Imol| 2P |4—5P| 5P | M | M [2—-3P| M | M | 2P
T+ T | T| T|T r|T,|T|T
ool M 2—3P| 2P | M | M (2P| M| M | M
T| T | T | T|T|T|T]|T r
dmolfl M | M | 3P | M | M | 2P | M | M| 2P
T, T |T | T|T|T|T|T|T
Bmoll M M |2P M M| M| M|M | M

M Monolih T Transparent P Piece
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Fig.5 Photograph of gel and gel glass.
(a) drv gel, (b) gel glass at heated 1°C/min,
fc) gel plass at heated 0.5 /min.
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Table 5. Position of the Observed Freguencies in the
IR Spectra and Their Possible Assigment.

I— Aproximate Assigment Reference
frequency (cm™ )
8i—0-51
460 bending vibration 10, 11
800 Si—-0-—8i .
streching vibration

108 Si—-0-5 . 4‘
! streching vibration
1300 1-0-51 )

- streching vibration
1620 H-0-1H ;

N deformation vibration B
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