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Fig.1 Flow chart of the preparation process of

ultrafine nickel powder
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Fig.3 Nickel reduction rate vs. reaction time
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Fig.5 Nickel reduction rate vs. nickel concentration
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Fig.6 Relationship between nickel reduction

rate and reducing agent dosage
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Table 3 Relationship between potassium

borohydride dosage and nickel powder particle size
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Table 4 Test results of nickel residue in liquid after sulfide precipitation

B 5 ZAF UUYERTIR Ni &4t/ (g-L7") VUG NI it/ (g L") ULHER/ %
No. 1 $*/Ni=1 pH=8.3,0.75 pH=8.5,0.092 88.90
No.2 $*-/Ni=1.4 pH=8.3,0.75 pH=8.5,0.02 97.40
No.3 S*"/Ni=1.6 pH=8.3,0.75 pH =8.5, 0.000 38 99.95
No. 4 S?7/Ni> L6 pH=8.3,0.75 pH =8.5, 0.000 21 99.97
No.5 $?/Ni=1.4 pH=6.5,0.77 pH =8.5, 0.008 98.90
No. 6 $*-/Ni=1.6 pH=6.5,0.77 pH =8.5, 0.000 37 99.95
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VEHERO 1 (GB8978—88) (pH 6 ~9,Ni 1 mg/L)
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Fig.9 SEM image of ultrafine nickel powder
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Preparation of ultrafine nickel powder based on hydrazine hydrate-potassium
borohydride-hydrogen reduction process
LU Wen, SHI Shanlin, SHU Fangxia, ZHAO Xuanbo, ZHANG Jiahe
(Shenyang Research Institute of Nonferrous Metals Co. , Lid. , Shenyang 110141, China)

Abstract; Aiming at the problems of particle size distribution control and anti-oxidation in the preparation of
ultrafine nickel powder, this paper proposes a method for preparing ultrafine nickel powder by hydrazine hydrate-
potassium borohydride reduction-hydrogen reduction system using nickel sulfate as raw material. The performance of
nickel powder prepared under optimized conditions was analyzed by SEM, XRD and other characterization methods,
and the following main conclusions were obtained. The optimized process conditions of hydrazine hydrate are as
follows ; reduction temperature 333. 15 K, reduction time 150 min, solution pH 8.0 ~ 8.5, nickel ion molar
concentration 1. 25 mol/L, mass ratio of hydrazine hydrate to nickel ion 1.35, mass concentration of sodium
hexametaphosphate 1. 5%o. Under these conditions, the nickel reduction rate can be stabilized at about 99% . The
introduction of proper amount of potassium borohydride in the reduction and precipitation process of nickel powder
can overcome the induction period of hydrazine hydrate reduction and improve the controllability of nickel powder
particle size. Under the experimental conditions, the addition of 8. 37 x 10 ™ g/L potassium borohydride can make
the particle size of nickel powder less than 1 pm. The reduction of nickel powder by hydrogen can reduce the
oxygen content of the product and control the length of the powder particles. Under the condition of reduction
temperature of 673. 15 K and reduction time of 120 min, the oxygen content of nickel powder is 0. 56% , and the
particle size is 0. 51 wm. The nickel powder prepared under the optimized process conditions has a purity of higher
than 99. 5% , a particle size of 0. 5 ~ 1 um, a specific surface area of 3. 6 ~4.24 m*/g, and a loose specific gravity
of 0.5 ~0.6 g/cm’. This index has reached the level of similar foreign products due to similar domestic products.
The innovation of this research lies in the introduction of potassium borohydride to control the particle size range
during the preparation of nickel powder and the use of hydrogen reduction for anti-oxidation treatment. This method
has short process flow, good working environment, no pollution, and has promotion value.

Key words: ultrafine nickel powder; hydrazine hydrate ; reduction preparation; anti-oxidation technology; particle

size control; specific surface area; loose specific gravity



