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ABSTRACT

LAS {lithium aluminosilicate) sol was synthesized using the hydrolysis-condensation reaction of TEQS, chela-
ted AI(OBu); and LiNQ; with HxD in alcohol (ethanol-~2-propanol) medium. Lowering Li conlent by a factor
of 1/2 significantly enhanced densification and relarded the crystallization of LAS gel by ~300C. Dense LAS
specimen with essentially pore-free microstructure was oblained by sintering the sol-gel derived gel al 800C
for 4 h and annealing al 1200C for 2 h. Similary, a mixed colloidal processing was attempled as a convenient,
alternative route for the fabricat*on of dense LAS sintered body, The f-spodumene secding (~—0.8 pm) in the
sol-gel derved LAS modified the sequence of phase transformations and lowered the temperature of crystalliza-
tion by ~120T. Combining the epitaxial seeding with the sol-gel process. we could lower the crystallization
temperature to the sintering temperature range (~B800T) and, thus, demonsiraic a possibilty of making the
viscous sinmlering/crvstallization as a continuous unit process.
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Fig. 1. Experimental procedure used for the prepara-
tion of LAS gel by twa different processing rou-
tes: (a) sol-gel processing using the hydrolysis-
condensation reaction; {by mixed colloidal pro-
cessing route.
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Fig. 4. FT-IR spectra of LAS gel (1:1:4 composition)
heat-treated at various temperatures for 1h,

ple] FESHE WA £de AT FYte
AgAlZ 4 gk olFE 2L D] sAste] &
AFAAE Li o199 oL 4247 BUHES 53

s FAle BARE

Fig. 32 Li;O @ ALO; : Si0.=05:1: 48 =4§ 7}
LAS gelg dAglsla 2 4 JAELNE 2403 B
el Helrh o] 2L Lig] FEF 1/28 FYo2E
A5 ANL=E 8 000 AdeAE =
welF gl Fig 3¢l 4] 1100T 2 1200C8) dx]e)8
gk LAS gelol| 4] ¥#-#=+= a-cristobalile peakE 050 1:
42] z4]o] P-spodumene] Aol Hls YA 22 Si0;
& kel 22 Alde) Zladl= el

Fig. 49} b= zbzk 1:1: 49 =4 (B-spodumene
Ayzh 05:1:49 24E 743 LAS gelg o7 &=
o 4] 1417k 2k dxj=] g & A4dd 22 FT-IR spe-
ctra% vheldl Zielc), Figs, 4, 50l 4] 10501100 cm 2}
gl A el e B ~5i0,89 tetrahed-
ron Z9)ef 4] 5i-0 2 Si-0-AlY) 2= A G| AFesie
peakZelr), EFF gels g )3t me}l 750em ! =
#Hell A 7dald] Jehtle E4de octabedral 3 e
giel Al *I=}7F ~5i0,3 9] newlork=Srol] 245 tetra-
hedral 3]« Eagte 2] vehths ALO AS5E-5
713 &3 FEae|rb? nlabrlA= 840 cm ™Y, BEO

oM

&=

-868-

4000 3500 3coo 2500 2000 1560 1100 500

wavenumbers(cri’)

Fig. 5. FT-IR spectra of LAS gel 0.5:1:4 composi-
tionn} heat-treated at various temperatures for
1h
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Fig. 6. Linear shrinkage of LAS gels as a function of
temperature using heating rate of 3% /min: (a)
1:1:4 compesition gel prepared by the sol-gel
process; (h) 0.5:1:4 composition gel prepared
by the sol-gel process; (c) 0.5:1: 4 composition
gel prepared by the mixed colloidal processing
route.
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Fig. 7. Scanning electron micrograph of sol-gel derived
LAS specimen (0.5:1:4 composition) sintered
at 800 for 4 b and annealed at 1200°C for 2 h.

Fig. 8. Scanning electron micrograph of sol-gel derived
LAS specimen {(0.5:1:4 composition) sintered
at 7507 for 4 h and annealed at 1200C for 2 h,
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Fig. 9. XRD patterns of LAS powder (0.5:1:4 compo-
sition} derived by the mixed colloidal proces-
sing route. The powder was heat-treated at va-
rnous temperatures for 1h: (a) 850C; (b} 900T;
(&) 10007T; (d) 1100C; (e} 12T

Fig. 10. Scanning electron mucrograph of LAS speci-
men (0.5:1:4 composition) sintered at 900t
for 4h and annealed at 1200C for 2h. The
specimen was prepared by the mixed colloidal
processing route.
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Fig. 11. XRD patterns of sol-gel derived LAS gel (0.5
1:4 composition) heat-treated at various tem-
peralures (withoul holding at a given tempera-
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Fig. 13. XRD patterns of 2 wi% B-spodumene seeded
LAS gel {0.5:1:4 composition) heat-treated
at various temperatures for 1h: {a) 600T; ()
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