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The Effect of Reaction Conditions on the Preparation of
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Abstract Nickel ultrafine powder have been synthesized by chemical reduction of aqueous NiSO, with
hydrazine at various reaction conditions. The effect of reaction conditions such as the amount of surfactant and
reductor, and reaction temperature on the particle size and shape was investigated by the mean of XRD, SEM
and SEM-PSA. Experiments showed that the ratio of N;Hy/Ni and the reaction temperature were affected on
the particle size of the nickel powder. The average particle size of synthesized nickel powder increased with
increasing reaction temperature regardless of the ratio of NoHy/Ni. Also the surfactant could influence the size
and agglomeration of ultrafine powder with the reaction temperature.

Key words Ni powder, nickel sulfate, wet-reduction process, hydrazine hydrate, surfactant.
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Fig. 1. The experimental procedure for synthesizing of Ni
powders.
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Fig. 2. XRD patterns of the samples obtained at 60°C for 1 hr
with (a) 2.5, (b) 4.5, (c) 7 (d) 9 of N,H4/Ni ratio in water
solution.
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Fig. 3. SEM micrographs of the samples obtained at 60°C for 1 hr with (a) 2.5, (b) 4.5, (c) 7 (d) 9 of N,Hy/Ni ratio in water

solution.
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Fig. 4. XRD patterns of the samples obtained at 80°C for 1 hr
with (a) 2.5, (b) 4.5, (¢) 7 (d) 9 of N,H,/Ni ratio in water
solution.
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Fig. 5. SEM micrographs of the samples obtained at 80°C for 1 hr with (a) 2.5, (b) 4.5, (¢) 7 (d) 9 of N,H4/Ni ratio in water

contents (N;H4/Ni ratio is fixed at 7)

Fig. 6. SEM micrographs of the samples obtained at 60°C for 1 hr with (a) 0, (b) 0.01, (c) 0.03 (d) 0.05 mol% of the surfactant
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Fig. 8. SEM micrographs of the samples obtained at 80°C for 1 hr with (a) 0, (b) 0.01, (¢) 0.03 (d) 0.05 mol% of the surfactant

contents (N,Hy/Ni ratio is fixed at 7).
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Fig. 9. The variation of average particle size of Ni powder with
different surfactant contents.
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