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Synthesis of nickel fine powder in the mixed solvent of water and ethanol
and its oxidation behaviors
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Abstarct Nickel fine powders were prepared from nickel chloride aqueous solution containing ethanol as an organic
solvent, and their oxidation behaviors were investigated. The reduction reaction by hydrazine from nickel chloride aqueous
solution containing ethanol depend on reaction temperature. The reduction reaction time by hydrazine decreased with the
increase of reaction temperature. By controlling reaction temperature, the products could be obtained spherical particles in
the range of 0.1 um~1 O um. Also, As reaction temperature increased from 40°C to 80°C, the particle size slightly increased
and had a broad size distribution owmg to the presence of the coarse particles. The mean particle size and specific surface
area of nickel powders prepared at 60°C were 0.3 um and 31.8 m’/g, respectively. Weight loss of the powders at 300°C was
due to composition of Ni(OH),. In case of heat treatment at 200°C in air, oxidation resistance of nickel powders was
remarkable than that of as-synthesized.
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Fig. 1. Initial reduction-time by hydrazine at various reaction
temperatures.
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Fig. 2. SEM photographs of the powders obtained at various
reaction temperatures. (a) 40°C (b) 50°C (c) 60°C.
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Fig. 3. Particle size distribution of the powders obtained at
various reaction temperatures. (a) 40°C (b) 50°C (c) 60°C.
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Fig. 4. XRD patterns of the powders obtained at various reac-
tion temperatures. (a) 40°C (b) 50°C (c) 60°C (d) 70°C (e) 80°C.
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Fig. 5. Specific surface area of the powders obtained at vari-
ous reaction temperatures.
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Fig. 6. TEM micrograph of nickel powder.
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Fig. 7. XRD patterns of nickel powders after heat-treatment
at various temperatures in air. (a) 200°C (b) 250°C (c) 300°C
(d) 350°C (e) 400°C.
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Fig. 8. TGA curves of nickel powders. (a) as-synthesized (b) after
heat-treatment.
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Fig. 9. XPS results of nickel powders. (a) as-synthesized (b) after
heat-treatment.
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