Effect of Externally Applied Pressure on Rechargeable Alkaline Zinc Batteries
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Ob.] ectives * Before cycling, bulk resistance and charge transfer resistance decreased with pressure by
* Construct a lab-scale pressure cell setup to investigate the effect of externally applied approximately 40% and 97%, respectively.
pressure on rechargeable alkaline Zn/MnO, batteries 1n pouch cell configuration at
various depth of discharge (DOD) for MnO,. * At 2.12 MPa pressure, stable capacity is observed for a cell cycled at 20% DOD for 50

cycles, while the bulk resistance and charge transfer resistance remain fairly constant.
* Understand the effect of externally applied pressure on electrochemical performance of

cell using electrochemical methods, e.g., electrochemical cycling and electrochemical * SEM observations reveal the formation of high surface area Zn deposits and particle
impedance spectroscopy (EIS), as well as post-mortem characterization using SEM, cracking on negative and positive electrode, respectively, for a cell cycled at 0.05 MPa.
EDS, XPS, and XRD. Cracking 1s absent for cell cycled at 2.12 MPa pressure.

* Establish the relationship between electrochemical performance, mechanical and Future work:
electrical properties, and pressure of cells before and after cycling at several MnQO, * Pressure effect on capacity utilization/DOD
DOD values aiming to contribute to the development of low-cost and sustainable energy * Pressure effect on morphology, composition of the electrodes, and cycle life
storage systems. (.

Work presented here 1s part of an effort to understand the effect of applied pressure in

Cell Assembly and Pressure Cell Setup kalkaline /n/MnQ, batteries and realize improved performance.
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