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Leveling of Zinc Deposition Toward Realization of High Performance Rechargeable
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Zn undergoes remarkable shape change during charge discharge, causing poor
cycle performance. At a low current density, electrochemical deposition of zinc results in a mossy
structure. At a high current density in diffusion-limited conditions, dendritic growth is dominant.
In this study, we searched surfactants as an inhibitor of the formation of mossy and dendrite Zn
structures, and studied electrochemical Zn growth from the perspective of electric charge of the
surfactant. It was found that a cationic surfactant, trimethyloctadecylammonium chloride (STAC)
suppressed the shape change and resulted in smooth and dense morphology. Zeta potential
measurements, kinetic current densities observed from Tafel plots, and constant potential
electrolysis indicate that quaternary ammonium cations (STAC) with bulky size adsorb to protrusions
which are cause of shape change and suppress Zn deposition in the region to promote lateral growth.
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