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Effects of Electrolyte Concentration on Growth of Dendritic Zinc in
Aqueous Solutions
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Abstract >> In order to understand the nature of dendritic zinc growth, electrochemical zinc redox reaction on
nickel plate was investigated in aqueous solutions containing different concentrations, 0.2, 0.1 and 0.02 mol-dm”
(M), of zinc sulfate (ZnSOy4) or zinc chloride (ZnCl,). Zinc ion was efficiently reduced and oxidized on nickel
in the high-concentration (0.2 M) solution, whereas relatively poor efficiency was obtained from the other
low-concentration solutions (0,1 and 0.02 M). Cyclic voltammetry (CV) analysis revealed that the 0.2 M electrolyte
solution decomposes at more positive potentials than the 0.1 and the 0.02 M solutions. These results suggested
that the concentration of electrolyte solution and anion would be an important factor that suppresses the reaction
of the zinc dendrite formation. Scanning Electron Microscopy (SEM) data revealed that the shape of dendritic
zinc and its growing behavior were also influenced by electrolyte concentration.
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(b) 0.1M, and (c) 0.02M ZnCl, solutions
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Fig. 5 SEM images of Ni electrodes in 0.2M ZnCl solution
after (a) 10 cycles and (b) 50 cycles
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