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Preparation of nano nickel powder by liquid phase reduction method

ZHANG Tao,LIU Yang, ZHAO Kai,SUN Fenglian

(School of Material Science and Engineering, Harbin University of Science and Technology, Harbin 150001, China)

Abstract; In order to optimize the preparation process of nano-nickel powder by liquid phase reduction
method, reaction rate, product purity, and product particle diameter were selected as key research aspects
when using nickel sulfate as main salt and hydrazine hydrate as reducing agent in water bath at 75 °C. Effects
of the addition of NaOH, solvent types, presence or absence of dispersant, molar ratio of reactants, and feed
sequences of reactants on the preparation of nickel powder were studied. The product nickel powder was
characterized by XRD and TEM methods. The results showed that the addition of NaOH could affect the
composition of the product, the solvent type could affect the particle diameter of the product, dispersant could
affect the agglomeration of product particles, the molar ratio of the reactants and feed sequences of the
reactants determined the reaction time. In order to prepare relatively pure, small, and well dispersed nickel
nanosphere powder at a higher reaction rate, PVP, NaOH, N,H, -H,0, NiSO, :6H,0 were added in
sequence into the solvent of C,H;OH and C,H,0,. The amount of NaOH addition should be controlled
precisely (0.015 mol to 0.02 mol) , which can produce intermediate product and provide alkaline condition for
follow-up reactions. Relatively high reaction rate was obtained with the molar ratio of main salt and reducing
agent (N,H,:Ni®*) of 4:1.
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Fig. 1 XRD spectra of as-prepared products when the NaOH
content was (a) 0.015 mol; (b) 0.02 mol; (c)
0.025 mol
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Data required for calculating particle size of nickel

powders under different reaction solvents
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