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Abstract: Nanocrystalline magnesium aluminate spinel ( MgAl,O,) powders were prepared by a
low temperature combustion synthesis method using nitrates and sucrose as starting materials, the
characteristics of the as-synthesized powders were investigated in terms of heating temperature,
environmental atmosphere and heating rate. The results show that particle sizes of MgAl, O, spinel
powder increase with the heating temperature of polymer precursors. When the precursors are
heated in O, atmosphere, the reduced formation temperature of pure MgAl,O, phase and
accelerated reactive species diffusion along with enlarged particle sizes can be achieved. Under the
conditions of fast heating, 2:1 molar ratio of sucrose to nitrates and O, atmosphere, the formation
temperature of MgAl,O, phase is at 400 C and further pure single phase is obtained at 700 C.
The highly crystalline, soft agglomerated nano-sized MgAl,O, powders are in favor of decreasing
sintering temperature of high dense MgAl,O, ceramics.
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Fig. 1 X-ray diffraction patterns of the calcined

powders at different temperatures
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Table 1 Grain size and lattice constants of

MgAl, O, powders prepared at
different temperatures

t/C 700 800 900 1 000 1100
d/nm 6.01 7.92 11.70  20.54  32.11
a/nm  0.81001 0.80919 0.81014 0.80814 0.80771
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Fig. 2 X-ray diffraction pattern of powder with 2:1
molar ratio of sucrose to nitrates calcined at
400 C
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Fig. 3 X-ray diffraction patterns of the calcined
powders at different temperatures and
atmosphere
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Fig. 4 X-ray diffraction patterns of powders
calcined at 400 and 500 C at low

heating rate
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Fig. 5 TEM micrographs,SAED patterns and SEM micrograph of powders calcined at different temperatures
(a)—600 T, TEM; (b)—Z FfITSHER:; (¢)—1100 T, TEM; (d)—1 100 C,SEM.
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Fig. 6 Shrinkage rate curves of MgAl,O, powders
prepared at different temperatures
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