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ABSTRACT

A mono-disperse Ni powders for multilayer ceramic capacitors were prepared in a large scale by solution reduction method using
NiSO,, N,H,, and NaOH. The exothermic reactions such as Ni-complex formation between highly concentrated NiSO, and N,H, and
the reduction of Ni*" into Ni provided thermal energy sufficient for spontaneous solution-reduction reaction. Because well-defined Ni
particles could be prepared without external heating, the present method was named as ‘auto-thermal method’. The formation of Ni-
complex, the precipitation of Ni(OH), gel triggered by NaOH addition, and its reduction into Ni by dissolution-recrystallization route
were the reaction mechanism. The preparation of mono-disperse and spherical Ni powder was attributed to uniform distribution of
reducing agent (N,H,) within Ni(OH), gel due to the decomposition of NiSO4-N;H, complex.
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NiSQ, - 6H,0(98%, Aldrich), 80% N,H, < H,O(Extra Pure,
Dea Jung Chemical & Metal Co. Ltd., Korea), 50% NaOH
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Fig. 1. The evolution of the solution temperature and solution
color during the reaction for the solution with the molar
ratio of NiSO,/N,H,/NaOH=1/5/3.
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Fig. 2. The crystalline phase of the reaction intermediate during
the reaction for the solution with the molar ratio of
NiSO,/N,H,/NaOH=1/5/3.
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Fig. 3. Scanning electron micrographs of the reaction intermediates (a) at point C in Fig. 1, (b) at point E in Fig. 1, and (c) at point F
in Fig. 1 and (d),(e),(f) their schematic diagrams illustrating the formation of spherical Ni particles from uniform nano-scale

Ni(OH), precipitate.
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