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Conclusion

According to the above CCD experiment, the presence of the K anode

clearly demonstrates its potential to improve electrochemical performance.

However, other key battery characteristics—such as areal capacity and

performance under various temperatures—still require further investigation.

Regarding the potassium thin film prepared via thermal evaporation, our

ultimate goal is to utilize it in the fabrication of a volume-less battery.

Introduction

According to the Na-K binary phase diagram, a Na-K alloy can easily

become liquid form at room temperature. Based on this property, we aim to

design an all-solid-state sodium-ion battery using potassium (K) as the anode.

During charge and discharge processes, a Na-K liquid alloy will form in situ.

This liquid interface can significantly reduce interfacial impedance and

alleviate the stress caused by electrode expansion during battery operation,

thereby enhancing the electrochemical performance of the battery.

Results

Abstract:

All-solid-state sodium-ion batteries face a major challenge: high interfacial contact impedance at the solid–solid interface. To address this issue, we propose

leveraging the fact that sodium can react with potassium at room temperature to form a Na-K liquid alloy. Our goal is to design a battery in which the Na-K

liquid alloy forms during charging and discharging, creating a solid–liquid interface that significantly reduces impedance. Our approach involves depositing

potassium onto a copper foil using thermal evaporation, which can enhance the contact between copper and potassium.

Experiment Method

SEM Micrograph Showing Side View of Potassium Thermal Evaporation
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