Understanding the degradation mechanism of rechargeable alkaline zinc batteries under
the influence of externally applied pressure
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. . . . . o Conclusions and Impact
 Motivation & alignment: Understanding pressure-driven degradation mechanism with

Cell-repair experiments indicate that cell failure 1s primarily driven by early
degradation of the Zn negative electrode.

a domestic, facile Zn-battery manufacturing processes provides a pathway for
advancing durable, low-cost storage technologies that supports affordable, scalable, and

secure U.S. grid modernization efforts. * Cycled at 2.12 MPa, the repaired cell shows little capacity fade and stable resistance
for 70 cycles.
« Current practice: AZBs are under-studied and often assumed to follow Li-ion * Top-down and cross-sectional SEM/EDS observations reveal significant ZnO

accumulation (passivation) on the cycled negative electrode surface.
 With applied pressure, electrode ionic conductivity increases, while separator

A pproa ch conductivity decreases.

mechanism with insufficient experimental validation, leaving a critical knowledge gap.

* Strategy: Correlating mechanical, electrochemical, and morphological changes under Impact: Our experimental results show that applied pressure helps reduce internal
controlled external pressure to understand pressure-driven degradation mechanisms in resistance and improves cycling stability, but early Zn electrode failure ultimately limits
alkaline Zn-MnOQO, batteries. cycle life, despite Zn being utilized at just ~5% DOD-—a condition under which much

Mechanical longer cycle life be expected. This project will guide the development of more durable

properties

AZBs for affordable, large-scale energy storage systems.

Future Directions

* Understand pressure effects on morphology, composition of electrodes, and cycle life.
* Establish the relationship between electrochemical and mechanical properties of cells
IDlepsed o before and after cycling.

* Perform detailed characterization using SEM, EDS, and XRD.
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