19 11 2009 11
Vol.19 No.11 The Chinese Journal of Nonferrous Metals Nov. 2009

1004-0609(2009)11-2011-07

1,2 1,2 1,2 1,2 2

(1. 210016
2. 210016)

NiSO,

TQ 153 A

Fractal growth of dendrite electrodeposited by point anode
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Abstract: The fractal growth process of dendrite in jet-electrodeposition with point anode was stimulated. The influences
of anode size, jetting speed, NiSO,4 concentration and experiment temperature on the growth property of dendrite growth
and fractal dimension were investigated. The results show that the dendrite of metal Ni obtained in jet-electrodeposition
with point anode is also fractal growth. The fractal dimension of dendrite increases with increasing anode size. With
increasing jetting speed, the growing points at the bottom of dendrite increase significantly and the morphology at the top
becomes denser when the jetting speed is low. At the same time, the bubble is helpful to produce branches and takes role
in the dendrite growth at high current. So, the fractal dimension twists when the jetting speed changes. The increase of
concentration of NiSO4 makes the fractal dimension gradually decrease. With increasing experiment temperature, fractal
dimension dendrite increases.
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Table 1 Composition of electrolyte and process parameters

p(NiSO4  p(NiCly p(Boric

6H,0)/ 6H,0)/ acid)/ pH  Temperature
(el ™) (L™ (L) value /
150 - 55
250 40 38 3.8-4.3 50—60
350 - _ _ 55
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Fig.5 Morphologies of Ni dendrites jet-electrodeposited by
point anode under different anode sizes: (a) 10 mm; (b) 15 mm;
(c) 20 mm
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Fig.6 Morphologies of Ni dendrites jet-electrodeposited by Fig.7 Morphologies of Ni dendrites jet-electrodeposited by
point anode under different jetting speeds: (a) 150 L/min; point anode under different NiSO,4 concentrations: (a) 150 g/L;
(b) 200 L/min; (c) 250 L/min (b) 250 g/L; (c) 350 g/L
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