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Abstract 

The poor cycling stability of lithium-metal anodes commonly come from nonuniform Li 

deposition, dendritic growth, and unstable electrode electrolyte interfaces. Here, we report a 

simple hot-press route to form a dense PEO–LiNO₃ composite interlayer on bare copper 

current collectors. The powder-mixed PEO/LiNO₃ film ball-milled and hot-pressed at 75 °C to 

a final thickness of ≈30 μm achieves complete surface coverage and modifies early-stage 

lithium nucleation behavior. Ex-situ SEM, FTIR, and EDS analyses reveal more uniform Li 

deposits, along with partial consumption and redistribution of nitrate species during cycling. 

In anode-free coin cells (LP30 electrolyte, 1 mA cm⁻², 1 mAh cm⁻² per cycle), the modified 

electrode shows markedly improved stability relative to unmodified Cu, sustaining stable 

cycling for over 400 cycles at an average Coulombic efficiency of ≈99%. Relying on low-cost 

components and a scalable hot-pressing step, this interlayer strategy offers a practical route 

for further optimizing current-collector design in lithium-metal and anode-free battery 

systems. 
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