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€ Limitations of Li-ion & Akaline Zn-Mno,
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APPROACH

Controlling mechanical Reaction pathway
compression in rechargeable E y-MnO; — a-MnOOH — Mn(OH), — Mn;0, ﬂ
Zn-(Bi)MnQO, batteries.! Bi
. . ] Rechargeable
- Hypothesis: There exists an —— Bi reaction
optimal mechanical compression weiww. 5-MnO, ~ B'-MnOOH
that improves cycle life and stability v, Bi

Effect of Compression on MDB Electrode

Benefits

* |Improves inter-particle contact — lower
contact resistance, faster e-transport

* Promotes Mn3* deposition onto CNT
surface

« Shortens Bi** diffusion distance to MnO,

electrolyte electrolyte
H,O + KOH H,O + KOH

Trade-offs

* Reduces porosity — limits OH™ access to
electrode

* Increases tortuosity (t) — ionic transport

High compression

Low compression
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Electrochemical analysis Figures of merit for assessing
compression effect
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4. In a study of MnO, loading,
higher loadings of MnO,
caused more rapid
degradation in capacity.
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5. However, compression
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CONCLUSIONS & IMPACT

« Biis added to improve reversibility

« Compression enhances inter-particle contact, promotes Mn3*
deposition on CNTs, and shortens Bi3* diffusion distance to MnO,

« Atrade-off exists between electronic and ionic transport under
compression

« Higher compression improves capacity retention and reduces
overpotential, indicating more efficient electrochemical reactions

FUTURE DIRECTIONS

« Work is ongoing to quantify the interdependent effects of
compression, MnO, loading, and electrode performance.

« This will feed into a technoeconomic model to identify technical
targets to minimize cost (USD/kWh/cycle) and maximize energy
density (Wh/L).

« The goal is design of practical rechargeable Zn-MnO, batteries for
the grid.
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