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Controllable growth of crystal morphology of Ni jet-electrodeposition
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Abstract: The dendrite growth at smaller depositing probability was simulated in jet-electrodeposition with fractal theory.
Based on the simulation, by swinging jet-electrodeposition, the branch-like fractal growth of dendrite was altered, the
porous interlaced dendrites at different current densities, swinging steps, NiSO, concentrations and electrolyte
temperatures were prepared. The results indicate that with increasing the current density, the morphology of dendrite
becomes porous with an increased fractal dimension. With decreasing the swinging speed, the dendrite growth has an
obvious change to dense and uniform structure, and the fractal dimension increases gradually. When the concentration of
NiSO, is small, the dendrite has an obvious dense and uniform structure with volumes of branches. When the
concentration of NiSQ, is the highest, a decrease of the H, bubbles number leads to a large decrease of the branches
number, and thus the porous interlaced dendrite cannot be prepared at this moment. The fractal dimension begins to
increase and then decrease with the concentration of NiSQ, increasing. As the temperature of the electrolyte increases, the
dendrite growth has a change to dense structure with the fractal dimension increasing.
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Fig.1 Comparison of simulation and experimental results of branch-like fractal growth dendrite during electrodeposition: (a)

Stimulation of point cathode electrodeposition; (a’) Dendrite prepared by point cathode electrodeposition; (b) Stimulation of fixed

point jet- electrodeposition; (b") Dendrite prepared by fixed point jet-electrodeposition
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Fig.2 Experimental equipment used for jet-electrodeposition
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Table 1 Composition of electrolyte and process parameters

Electrolyte component Value
p(NiSO,4-6H,0)/(g-L ™) 150, 250, 350
p(NiCl-6H,0)/(g-L™") 40

Boric acid, p (g-L_l) 38

pH 3.8-43
Temperature/'C 5060
Swinging step/mm 0.5
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Fig.3 Stimulation(a) and experimental results (b) of dendrite

prepared by swinging jet-electrodeposition

B4 SESHRDURREI & 2 FLE S ) A A 2R
Fig.4  Micrograph of porous dendrite manufactured by

swinging jet-electrodeposition
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Fig.5 Growth morphologies of porous dendrites

jet-electrodeposited under different current densities:

(a) 350 A/dm?; (b) 400 A/dm?; (c) 450 A/dm’
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Fig.6 Growth morphologies of porous dendrites jet-
electrodeposited under different swinging speeds: (a) 10 mm/s;
(b) 5 mm/s; (c) 1 mm/s
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Fig.7 Growth morphologies of porous dendrites jet-
electrodeposited under different NiSO,4 concentrations: (a) 150
g/L, (b) 250 g/L; (c) 350 g/L
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