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Abstract— Rod-like lithium aluminate was prepared by a sequence of sol-gel process and hydrothermal process. The start-
ing materials were lithium alkoxide[(CH.),CHOLi or C;H.CH(CH,)OLi], aluminium alkoxide([(CH.0.CHOJ.Al or [C.H:CH
(CH:)OJ,Al), and the corresponding alcohol as a solvent. Lithium aluminate was in B-phase and there was no phase transfor-
mation after sintering at 700°C. But either plate-like or irregular shaped particles were obtained when sol-gel process was skipped
or when CH,COOH, NaOH solution or tetrapropylammonium bromide as a templating agent was added during the hydrolysis.
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Fig. 1. Experimental set-up for moisture-free handling of alkoxides.
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Table 1. Reagents used for lithium aluminate gel

Compounds Formula Contents  Manufacturor

Lithium (CH,),CHOLI 95(%) Aldrich
isopropoxide

Aluminium [(CH;),CHOJ,AI 96,994 Aldrich
isopropoxide

Lithium, ingot Li 99.9 Aldrich

Aluminium [C.H;CH(CH,)O};Al 97 Aldrich
tri-sec-butoxide

Isopropancl (CH,),CHOH 99.5+ Aldrich

sec-Butanol CH,CH(OH)CH,CH, 99+ Merck
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Fig. 2. Two step process for preparing rod-like particles of lithium

aluminate.
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Table 2. A summary of results of lithium aluminate preparation routes

Fabrication routes

Product

Sturry(I) — Sol-gel—Hydrothermal
treatment™

Shurry(I) — Hydrothermal
treatment
Shurry(I) -— Sol-gel (dried gel)
--» Hydrothermal treatment
Sturry(I) — Sol-gell TPAB  addition)
--» Hydrothermal treatment
Slurry(I) — Sol-gellNaOH addition)
— Hydrothermal treatment
Slurry(I) — Sol-gel{CH,COOH
addition)— Hydrothermal
treatment
Slurry(Il) - Sol-gel
-— Hydrothermal treatment

- Rod-like B-LiAlO,
~ Rod-like B-LiAlO, after sintering

at 700°C, 10 hrs.

Rupture of rod, y-LiAlO, after
sintering at 900°C, 10 hrs.
Irregular shape, B-LiAIO,

- Rectangular plate shape,

B-LiAlO,

Mainly hexagonal plate type,
B-LiAlO,

Irregular shape, B-LiAlO,

Long plate shape, B-LiAlO,
Rod-like B-LiAlO,

Rod-like B-LiAlO, after sintering
at 700°C, 10 hrs.

*hydrothermal condition : 24 hrs, 250°C
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(1) Starting material :
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Fig. 3. SEM photographs of lithium aluminate : (a) gel dried at
105°C and (b) rod-like particles synthesized by sol-gel pro-
cess followed by hydrothermal treatment.
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Fig. 4. SEM photographs of lithium aluminate synthesized (a)
without scl-gel process and (b) by dried gel-hydrothermal

treatment.
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Fig. 5. SEM photograph of lithium aluminate synthesized by sol-gel
process followed by hydrothermal treatment(starting ma-
terial : lithium and aluminum sec-buthoxide).

Fig. 6. SEM photograph of lithium aluminate treated with CH;,-
COOH during hydrolysis.

Fig. 7. SEM photograph of lithium aluminate treated with NaOH
during hydrolysis.
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Fig. 8. SEM photograph of lithium aluminate treated with tetrapro-
pylammonium bromide during hydrolysis.
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Fig. 9. SEM photograph of lithium aluminate after sintering (a) 7
hrs at 900°C and (b) 10 hrs at 700°C.
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