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Understanding the mechanisms governing lithium stripping in solid-state batteries is essential for enabling high-capacity and long-cycle operation of lithium metal anodes. In this work, operando electrochemical impedance spectroscopy (EIS) combined with a three-electrode cell architecture was employed to investigate lithium stripping behavior in symmetric Li|Li7P3S11|Li cells. A modified T-cell design incorporating an embedded gold micro-reference electrode enabled independent monitoring of the working and counter lithium electrodes during extended stripping and plating experiments.
The influence of stack pressure on stripping stability was evaluated at 1, 3, 9, and 18 MPa. Critical stripping capacities were determined from the point at which the working electrode potential exceeded three times its initial polarization value. Increasing stack pressure resulted in a substantial enhancement of stripping tolerance, with cells operated at 9 and 18 MPa exhibiting critical stripping capacities approximately fifteen times greater than those measured at 1 MPa and 0.5 mA cm-2 current (1.5 vs. 25 mAh cm-2). Notably, cell failure occurred through a pronounced potential overshoot rather than by short-circuit formation.
Operando impedance measurements revealed a progressive increase in bulk lithium resistance preceding failure. Post-mortem FIB–SEM analysis demonstrated that, despite severe polarization, the lithium/solid-electrolyte interface remained intact. Instead, failure originated within the lithium metal, where void fronts propagated from the interface into the electrode bulk and coalesced at a finite depth, leading to loss of electronic contact and subsequent delamination. This failure mode was observed predominantly under high-pressure conditions. EDS analysis further revealed the presence of oxygen- and nitrogen-containing species within the void regions, suggesting a potential role of trapped atmospheric gases originating from either residual pellet porosity or the glovebox environment. 
These findings reveal a previously overlooked stripping-induced failure mechanism in solid-state lithium metal batteries, where loss of electronic contact and bulk lithium delamination, rather than interfacial degradation or short-circuit formation, ultimately limits stripping capacity. The combined operando EIS and post-mortem microscopy approach demonstrates that mechanically stable interfaces can coexist with severe morphological evolution within the lithium electrode, highlighting the need to consider lithium bulk integrity when evaluating stripping stability. Furthermore, the detection of atmospheric species within the delaminated regions suggests that residual gases trapped during cell fabrication may significantly influence void formation and stripping behavior.
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