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Abstract: For the synthesis of crystalline LAS glass by sol-gel method, the effect of operation conditions
including metal alkoxide ratio, nucleating agent composition and heat treatment on the crystalline properties
was experimentally investigated. The gelation time and crystallization temperature were proportionally affected
by the mole ratio of TEOS in metal alkoxides solution. The addition of TiO, had an influence on the increasing
of the gelation time, but the crystallization temperature was rarely dependent on the adding of nucleating agent.

The crystallinity of LAS glass was improved by the nucleating agent under same heat treatment conditions.
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Fig. 1. Flow chart for preparation of LA2S glass by Sol-
Gel method.

Drying (50~180C)
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Fig. 2. DTA curves of dried gels for LA2S glass with various
TiO, composition.

Table 1. Effect of metal alkoxide ratio and TiO, composition on the gelation time of LAS glass

TiO, 0% 2.5% 5% 6.5% 7.5% 10%
LA2S 1 min 55 sec 2 min 45 sec 3 min 50 sec 4 min 50 sec 5 min 30 sec 6 min 55 sec
LA4S 13 min 40 sec 24 min 30 sec 38 min 50 sec 50 min 10 sec 60 min 50 sec 28 min 15 sec
LA6S 698 min 765 min 836 min 895 min 943 min 1042 min
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Fig. 3. DTA curves of dried gels for LA4S glass with various
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Fig. 4. DTA curves of dried gels for LA6S glass with
various TiO, composition.

Table 2. Effect of metal alkoxide ratio and TiO, composition
on the crystallization temperature of LAS glass

TiO, 5.0% 6.5% 7.5%

LA2S 723.7 °C 7253 °C 7253 °C
LA4S 784.9 °C 771.8 °C 784.9 °C
LA6S 848.0 °C 842.8 °C 832.4 °C
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Fig. 5. XRD patterns of LA2S glass with various TiO,
composition after heat treatment at 550 °C for 10
hours.

CPS

Analytical Science & Technology



Effect of metal alkoxide ratio and TiO, composition on the synthesis of crystalline LAS glass by Sol-Gel method 209

O

E:eucryptite
Q: B-quartz
S: B-spodumene

g
£ -
E Q Qg H

No6 : 10 TiO,
W
Nob : 7, 5% Ti0,

Nod : 6, 5% TiO,

%m —

W o £3.5% s
W NPl 0% TiO,

—

3 35 40 45 50 55 60 65 70

Fig. 6. XRD patterns of LA2S glass with various TiO,
composition after heat treatment at 700 °C for 10
hours.

CPS

PR NN

5 20

I
&

700 °C, 750 °Ce] €8 2% ¥ TiO, H7/IFH=Z
vebd Aolth Fig 5914 B AA™E, 550 °Coll A
A2 et Hfolls A Hrtdde FHsHA X-
A AR H37F S0dk oF S e U9
°D4 o] 550 °CellX 27 ¥ LA2sAIS] frele 2
° 2 At Esta vAA Fe 2 EAsL Q)
o & ATt AR 2A| 9] Hrtege] T
g} e “iiﬁlitﬂl 15 a4 *401 oAl =

o |o

© o

2 9]
Q‘ﬁa} Al ‘/]’E]’M\_H] Fig. 632} 79 YEk
A &7t io}x]”* Ado] SV

o HE i B R 2 do o
]
o

o =y
o
i
©
.
>
[\e)
wn
g
N
o
ooy
2o
Au)
lo
N
A o
- o

N
2

- 60A B AAYH, A 2] 700 °C
= A8 z70] 550 °C2 Z-$-¢} vlas)] &2
AA7F 7R b= ARl A= 20%k¢] 25°%-
470520 M AAE A ddE s o 5 e,
k91 0 2 = eucryptite®} B-quartz 2 B-spodumene
< I T 5 AU 2o 23 A9

%Eé:ﬁw
- 7 [
o N o @&

il

o ¥
o

W
ke
tlo

Vol. 26, No. 3, 2013

oW

E : eucryptite
Q: B-quartz
S B-spodumene

77

No6 : 10% TiO2

:7.5% TiO:

CPS

3 g 5

No4 : 6.5% TiO2

No3 : 5.0% TiO:

No2 : 2.5% TiO:

X . A X X X N - . N Nol : 0% TiO=

15 20 2 3 3 40 4 50 5 6 6 10
26 (degree)

Fig. 7. XRD patterns of LA2S glass with various TiO,

composition after heat treatment at 750 °C for 10

hours.
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