The Anode Surface Nano-structure Induction by Low-Pressure Annealing
and Evaporation Zinc Atomic for Long-term Dendrite-Free Anodes
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dendrite growth, hydrogen evolution, and by-product formation at the zinc anode/electrolyte interface hlnder commerC|aI|zat|on In this study commermal zinc foil was
subjected to low-pressure annealing using a horizontal tube furnace at 300 "C for 2 hours to modify surface microstructure. Surface and structural analysis and |

deposition. This suppressed dendrite formation and side reactions, thereby improving electrochemical performance and extending cycle life. |
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| electrochemical testing showed that the resulting nanostructures increased surface roughness, enhancing electrolyte wettability and enabling uniform zinc-ion |
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Issue and Proposed Method
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The bare zinc surface is hydrophobic, which hinders wetting of the electrode by ” g
the electrolyte. Consequently, the aqueous electrolyte tends to accumulate at B L ) L D :
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I the edges, where a higher concentration of Zn*" 1ons facilitates localized
: dendrite growth.
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Electrochemical Test

0 400 800 1200

Time (s)

1600 0 300 600 900 1200 1500 1800 0

Time (s)

a) Nucleation energy measurement in configuration of LPA@Zn//Zn symmetric cell
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A rough and hydrophilic anode surface facilitates the uniform distribution and |
nucleation of Zn** 1ons across the surface. The uniform deposition throughout R T P TR D
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the electrode leads to the suppress of short-circuit induced by the dendritic
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Zinc atoms evaporate
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SEM analysis EIS of €) Zn//Cu half cell and f) Zn// MoO, full cell.
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I I \ We successfully induced nanostructure formation on zinc anodes through low- |
1 | ° pressure annealing, effectively enhancing surface roughness and thereby |
| @ A s - | : promoting the wettability of the electrode surface by the electrolyte, achieving
| . . . . . | I uniform deposition of zinc i1ons. LPA@Zn under 1 torr exhibited optimal |
SEM images and contact angle picture of a) bare zinc b) Zn foil with treatment of annealing at 300°C for | . . .
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treatment of annealing at 300°C for 2hr under 400 torr. I | resistance, thus extending cycle life and improving electrochemical performance. I



