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A study on the Ni formation by reduction of NiO nano crystals
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Abstract The Ni formation behavior from the reduction of NiO nano crystals in the Hy/N, gas mixtures. The NiO nano
crystals were synthesized by heat-treating nickel nitrate(Ni(NO,),-6H,0) in the air at 500°C, and had an octahedral shape
and the particle size of 200~500 nm. The NiO nano-crystals had well-developed (111) planes which is hardly formed in
normal synthetic conditions. The reduction process was carried out at 300 and 600°C for 15 and 60 minutes, respectively.
When the NiO nano-crystals were reduced at 300°C, the Ni particles sustained the same octahedral shape as NiO, while Ni
particles were to agglomerate at 600°C.
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Fig. 1. The XRD pattern of the NiO nano crystals obtained by
heat treatment of Ni(NO,),"-6H,0 at 500°C.
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Fig. 2. SEM micrograph of NiO nano crystals synthesized by
heat treatment at 500°C for 5 hours.
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Fig. 3. SEM micrographs of NiO nano crystals after reduction
in Ny/H, gas mixtures at 300°C for 15 minutes. In (b), nano-
scale pores having hexagonal shape were formed on (111) face.
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Fig. 4. SEM micrographs of NiO nano crystals after reduction

in N/H, gas mixtures 300°C for 60 minutes. In (a) and (b), the

neck formation was observed due to the longer reduction time

comparing to Fig. 3 sample. The truncation of the octahedral

shape of the NiO nano crystals was proceeded at this time and
the crystal structure was changed to cubic form.
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Fig. 5. The optical micrograph of Ni phase from Ni phase
formed after the NiO reduction process (x 500).
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Fig. 6. XRD pattern for Ni phase formed by reduction of NiO
nano crystals in the 5%H,/N, atmosphere (a) at 300°C for
60 minutes and (b) at 300°C for 15 minutes.
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Fig. 7. SEM micrographs of NiO nano crystals after reduction

in N,/H, gas mixtures at 600°C for 15 minutes. A 2-dimensional

necking morphology in (a) and sintered body of Ni phase as

generally observed in the initial stage of sintering process in (b)
were obtained.
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Fig. 8. SEM micrographs of NiO nano crystals after reduction

in Ny/H, gas mixtures at 600°C for 60 minutes. Grain growth

was activated more than one shown in the Fig. 7(a) and the

size of grains were more larger than that. Necking dimension
was more larger than one shown in the Fig. 7 in (b).
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Fig. 9. The XRD pattern of Ni phase formed by reduction of
NiO nano crystals 5 %H,/N, atmosphere. (a) at 600°C for
15 minutes and (b) at 600°C for 60 minutes.
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