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ABSTRACT

The combustion process was applied to synthesize the LiAlQ; powder with high specific surface area and
pure crystalline y-phase. For the combustion synthesis of LiAld,, which is a binary-component oxide in-
cluding hthium and aluminum ions, the mixture of citric acid and urea with sloichiometric composition was
selected as z promising fuel. The highest combustion temperature was measured in the reaclion using the
mixed fuel with a stoichiometric composition. The synthesized powder was very fine and its specific surface

area was more than 15 m%/g.
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Fig. 1. Schematic diagram of the combustion tem-
perature measuring system.
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Fig. 2. XRD patterns of as-synthesized powders react-
ed with aluminum mitrate and fuels.
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Fig. 3. XRD patierns of as-synthesized powders react-

ed with mixture of lithium and aluminum ni-

trate and fuels.
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Fig. 4. TGA curves of as-synthesized yL1Al0, powd-
ers using urea and mixed fuel.
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Table 1. Effects of Various Fuels on the Combustion

Reaction

Reactant com-
position of com-

bustion reaction Reactivity Product
Owidant Fuel
Citric acid [Very explosive Li.CO;
Lithium : - T
Nitrate Glycine | Very explosive | Li,NOy+L1,CO;y
Urea No reaction | LiaNOFLi,CO;
Alu- Citric acid| No reaction Amorphous
minum | Glyeine | Weak reaction | Amorphous
itrate
o Urea Strong a-AlLO,
. .| Reaction very B-LiAlO,
Gitric acid | Geak reaction | +amorphous
Lithium . . -L1AlO,
m'tll"ate/ Glycine | Weak reaction +Emorph6us
alu- -
MTm Urea Strong ¥LiAlO,
nitrate reaction +amorphous
Citric Very strong Y
acid+urea reaction p-LiAIO,
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Fig. 5. Effects of fuel composition on phases of as-syn-

thesized LiAlO, powders using muxed fuel ;

(A)

90 wt% urea/10 wt citric acid, (B) stoichiome-
try, (C} 60 wt% urea/d0 wt% citric acd and (D)

50 wt% urea/50 wid citric acid.
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