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Background and Objectives
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Obijectives:
* Synthesize separators selective for blocking zincate, while allowing for crossover of hydroxide

* (Cast membranes with thicknesses similar to those of commercial separators and establish the
aforementioned selectivity outside of cells
* Implement into prototype cells and demonstrate an improvement in battery performance
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Anodic stripping voltammetry (ASV) allows for much faster screening of
separators compared to ICP-MS, with similar limits of detection.

ASV Analysis of Zn performed for the first time in alkaline conditions.
J. Duay, T.N. Lambert, R. Aidun, Electroanalysis, 29 (2017) 1-8.

Polymeric Separators
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Polymers 1-3 show a greatly improved selectivity ratio over commercial separators for
screening out zincate, while allowing for hydroxide crossover. Polymer 4 has an even
higher selectivity ratio, but is also far less conductive, resulting in lower practical cycling
rates.

Future Goal:
Attain a selectivity ratio on par with Polymer 4, while retaining a conductivity similar to
those of commercial separators
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Battery Assembly and Cycling

Separator Inserted

Between Electrodes Control cells are assembled by
wrapping both the anode and

#25% KOH Electrolyte * ~ cathode in 3 layers of Cellophane,
while the cells containing Polymer 4
are assembled by wrapping only the
anode in 3 layers of Cellophane,
Ao é inserting Polymer 4 between the
Cu Current Collector electrodes (as shown to the left) and
Plastic Shims <——— using the cathode as received from

CUNY, with no additional wrapping.
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Journal of Power Sources, 395 (2018) 430-438
C/10 Cycling of Cells With and Without Polymer 4
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Conclusions and Research Output

* Prepared flexible polymeric membranes that are resistant to zincate, while
maintaining hydroxide permeability on par with commercial separators

* Conductivity constraints limit the rates at which functional batteries containing
the fabricated separators can be cycled = Need to improve upon conductivity

* Preliminary data from Zn—-MnQO, cells shows cycling at C/10 rates that is on par
with cells using commercial separators
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