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ABSTRACT

The purpose of this mvestigalion was to prepare multicomponent monalithic Li— Ai- Si gels of camposition
(mol %) 16.67 Li:O-16 67 Al,O.—66.67 Si0, and to convert the gels to monolithic glass — ceramic at low
temperature withoul melting,

The hydrolysis, DTA, TGA, TMA, SEM, pore distribution, density and the activation energy for
crystallization of Lhe glass - ceramic formation with raw materials of which tetraethl orthosilicate of network -
forming cationSi) is partially hydrolyzed, alununum isoproxide and Lithium methoxide prepared by Li-metal
react with methanol were studied.

The resills were as fallows

1) Monolithic gels which were added with additional water, resulting in a total water content 2.5 lo 3.0
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times the stoichiometric amount required to fully hydrolyze the alkoxides.

2) Specimens were dried to form cylinders 60 wn in length and 40 on in diameter in about 800 hrs at 60°C.

3) A —eucryptile crystals and 3 - spodumene crystals were detected in samples heated above 750°C.

4) Within the temperature and range of 25-500C and 1,000°C the thermal expansion coefficient for

crystallized samples were shown as 2.6-5.7x1077/C and 7,4-12.5%1077/C, respectively,

5) The activation energy for the crystal growth was 11.01 keal/mol at 794C to 850C.
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Table 1, Amount of starting chemicals and batch composition based on spodumene composition{Li,0 - Al,

0; -4 510, .
Material | Si(0C,H, ), | AIOCH{CHY,), | Li-metal methanol ethanol iso-propanol H,C
Amount {g) 111 82 54. B0 L9 105. 26 123 64 80. 62 o, 66
(mol ) 0. 54 027 0 27 329 2 68 1 34 0 54
Remarks: calculated oxide composition
Wt.(%) K03 Li,0 2737  ALO; 6458  Si0,
mol. (%) 16 67 Li;0 1667 AlO; 6667  Si0;
(542} 593805 7]
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Table 2. Properties of the Gels Prepared in the Experiment

Item
Added X-ray spectra
;?::ér Gelling Appearance Appearance after dry of gels heattre-
* 0,0 time (min ) at gelation ated for 6 hs
Li. Al, Bi- 50 °C 180 T at 350 °C
alkoxide comp.
T 00m < 1, 850 transiucent crack — —
Lo 50 < 200 r " " arparphous
YOOm < 32 Opague, crack crack amorphous
L5 50 < 8 2]— ” 14 ”
roomnm < 3 —i-— " crack free crack amorphous
20
20 < 1-%— ” ” crack free —
T 00m < 2 A,JL ” ” 7 amotrphous
25 =
50 < 1 1’ 7 " _
room < 1 #” " ’” amorphoos
3 5 T
50 < i s ” ” ]
*mol H,0 24 H,0 = L0
mol LAS — Li0O. ALO,. 4510, —
Al 264 A 53 (1988) (543)
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Fig.2 Composite photograph of monolithic gel and
glass - ceramic  produced by sol-gel
method.

(1) Wet gel (network — forming or complit-
ed gelation}.

(2) Dried monolithic gel (at 50°C Tor 800
hs.).

(3) Dried cylindrical ge! (densificated gel).

{1)—(7) Monolithic glass - ceramic {devitri-
fied and densificated gel) .
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