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Effect of preparation condition on electrochemical property of
nano- nickel powders
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Abstract By selecting NiSO4 * 6H20 and hydrazine hydrate as main component and reducing agent, respectively,
the nickel powders were obtained from distilled water, ethylene glycol and propylene glycol solutions, respectively.
Then, by pressing powders, nickel electrode was prepared. The composition and micromorphologies of the nickel
powders were analyzed by X-ray diffraction, SEM and TEM. The different chemical states on the surface of nickel
powder electrode were detected by XPS. By the cyclic voltammetry methods, the electrochemical properties of nickel
electrode were investigated. The results show that the preparation conditions affect significantly the electrochemical
properties of nickel powder electrode. When obtained in the ethylene glycol solutions, the nickel powders are effec-
tively dispersed, and the distributions of powders size (30 ~ 100 nm) are uniform. Compared with other electrodes
obtained in the distilled water or propylene glycol solutions, the nickel power electrode obtained in the ethylene gly-

col solutions has higher redox current density and electrochemical catalytic activity.
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Fig. 1 XRD patterns of nickel powder obtained in

aqueous solution(a) and organic solution(b)
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Fig.2 SEM image of Ni( OH)2 obtained in
ethylene glycol solution
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Fig.4 TEM images of nickel powders obtained in organic solution

(a) —In ethylene glycol containing 19 mmol/ L. Ni** ; (b) —In ethylene glycol containing 38 mmol/ L. Ni** ;
(¢) —In propylene glycol containing 76 mmol/ L. Ni** ; (d) —In propylene glycol containing 150 mmol/ L Ni*
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Fig.5 SEM images(a), (b) and (¢) and XPS pattern(d) of nickel powders

electrodes obtained in different solutions

(a) —In aqueous solution; (b) —In ethylene glycol solution;

(¢) —In ethylene glycol solution; (d) —In ethylene glycol solution
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Fig. 6 Cyclic voltammograms of various nickel electrodes
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Table 1 Characteristic voltages and current density of various nickel electrodes

Peak potential of Peak potential of

Peak current Peak current

ecrode ibaion, /¥ vederin, S/my %0 %Y ety of oxidation - densty o rdution
A - 69.34 69. 68
B - 83.14 - 737.8 654. 66 70. 33 25.23
C 95.35 - 722 817.35 32.65 14.32
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