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Background and Objectives

Zn/Ni Cell Assembly and Cycling

Scalable, powder-based
anode formulation

83.1% Zn, 9.8% ZnO,
2.2% SDBS, 4.9% Tetlon

Alkaline zinc batteries are one of the core DOE/OE technologies for grid * 32% KOH Electrolyte *
storage and feature energy-dense, safe, abundant, low-cost materials

Ni tabs

Commercial sintered
NiOOH cathode on
Ni current collector

Alkaline Batteries Today

13M tons (2019)
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anode to be fully enclosed/
wrapped without sacrificing

/n anode

* >10B units produced, $7.5B global market (2019)  Potash ~ 61M tons (2019) Cu mesh current collector pack volume
* Costs below $100/kWh at scale *  ~$400/ton (2020) AABS shims for compression oL
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Restricting migration of zincate is key * Ata20% Zn DOD limit, Separator 1 mitigates rapid capacity fade, with the cell lasting 420+ cycles (and
counting) while maintaining DOD >12%, average DOD of 16.9% (126 mAh/g,_ .., and average
Obiectives energy density of 128 Wh/L (>100 Wh/L for 320 cycles).

* Ata50% DOD limit, Separator 1 stabilizes voltage behavior and prevents shorting from Zn growth that
caused sudden failure in the controls, enabling much longer cycle life with a high average DOD of
32.4% (242 mAh/g, ) and energy density of 180 Wh/L, despite initially showing lower capacity and

of hydroxide and cations energy due to the lower wettability of Separator 1.

* Fabricate and characterize a thin, flexible, scalable polymeric separator for
alkaline zinc systems that selectively blocks zincate ions while allowing transport

* Implement the separator into practical Zn/Ni cells cycled at high zinc utilization C . i
(2 20%) and demonstrate an improvement in performance compared to cells with Omp arison to 1terature

commercial separators

50% DOD cells with Separator 1 offer a high combination of cycle life, active material
utilization, and areal capacity compared to other recent developments, along with
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Future studies to incorporate our separator into Zn/MnQO, cells with Bi/Cu-modified cathodes that
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