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Abstract We characterized the growth behavior of nano NiO crystals synthesized by heat-treatment in air at the elevated
temperatures using nickel nitrate (Ni(NO;),6H,0). The crystals had the octahedral shape and the length of 200~500 nm.
The truncation was observed when the NiO powder was heated up to 900°C for 2 hours. but not be seen at under 600°C.
It was observed that nano NiO crystals synthesized at 900°C made up the networks, the coalescence of the nano crystals
through the neck formation between the crystals appeared as the first stage in the sintering mechanism.
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Fig. 1. XRD patterns for the NiO nano crystals synthesized at (a) 900°C, (b) 800°C and (c) 500°C respectively.
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Fig. 2. SEM micrograph for NiO nano crystals synthesized by

heat-treatment at 500°C for 5 hrs. The fine crystals were grown

along random direction and had the uniform size in (a). In (b),

a few crystal was magnified and the fine right triangles shaped
pits could be observed as if been etched.
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Fig. 3. SEM micrograph of NiO nano crystals synthesized by

heat treatment at 600°C for 5 hours. In comparison with Fig. 2,

the growth behavior that the crystals were grown a little bigger

than one in the Fig. 2 was shown in (a). The growth defects on

the triangle plane in the octahedral body in (b) could be seen

more easily and the growth could not be proceeded any more
on that.
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Fig. 4. SEM micrograph of NiO nano crystals synthesized by

heat treatment at 900°C for 2 hours. In (a), it was shown that

the octahedral form of crystallites were disappeared and dramat-

ically changed. Also the size of it was smaller than the one in

Fig. 2 and Fig. 3. The truncation of the octahedral shape
already was started in this moment.
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Fig. 5. The facetting process in NiO nano crystal growth and SEM micrograph. The octahedral form could be transformed to the
cubic form by changing growth conditions such like the reaction temperature and the growth time in the case of NiO synthesis [13].
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