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Fractal growth of Ni dendrite in electrodeposition
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Abstract: Two-dimensional dendrites of Ni were fabricated by electrodeposition with point electrode and
jet-electrodeposition with a parallel plate electrode, respectively. The influences of voltage, concentration of electrolyte
and experimental temperature on the growth property and fractal dimension of dendrite were investigated. The results
show that the fractal dimension of dendrite increases with the increase of concentration of NiSO4 and experimental
temperature, and fluctuates with the variety of applied voltage in electrodeposition with a point electrode. The occurrence
of bubble reduces the effects of those test conditions mentioned above; when the concentration of NiSO, in
jet-electrodeposition increases, the fractal dimension of dendrite cluster decreases gradually, which shows that the bubble
takes a leading role in dendrite growth at a high current. An increase of experimental temperature from 55 ‘C to 60 C
makes the fractal dimension first increase and then decrease.
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Fig.1 Schematic diagram of Ni electrodeposition with point

electrode
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Fig.2 Comparison of simulation(a) and dendrite electro-

deposited with point electrode(b)
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Fig.3 Schematic diagram of Ni jet-electrodeposition with a

parallel plate anode
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Fig.4 Comparison of simulation(a) and dendrite cluster in jet-electrodeposited with parallel electrode(b)
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Fig.5 Surface morphology of Ni dendrite cluster
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Fig.6 Morphologies of Ni dendrite electrodeposited with point electrode under different potentials: (a) 3 V; (b) 5V; (¢) 7V
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Fig.7 Morphologies of Ni dendrite electrodeposited with point electrode under different potentials: (a) 15 V; (b) 18 V; (¢) 21 V
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Fig.8 Morphologies of Ni dendrite electrodeposited with point electrode at 7 V and different concentrations of NiSOy: (a) 150 g/L;
(b) 250 g/L; (¢) 350 g/L
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Fig.9 Morphologies of Ni dendrite electrodeposited with point electrode at 21 V and different concentrations of NiSOy: (a) 150 g/L;
(b) 250 g/L; (¢) 350 g/L
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Fig.10 Morphologies of Ni dendrite electrodeposited with point electrode at 7 V and different temperatures: (a) 50 ‘C; (b) 55 C;

(©) 60 C
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Fig.11 Morphologies of Ni dendrite electrodeposited with point electrode at 21 V and different temperatures: (a) 50 C; (b) 55 C;

(©) 60 C
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