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Abstract

Developing safe and cost-effective batteries will improve energy storage and
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capacity for intermittent energy sources. Alkaline Zn-CuO batteries are A during discharge process
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promising candidates for improving safety and reducing cost. These batteries e During oxidation, ring current
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have a high theoretical capacity and are based on earth-abundant, inexpensive peak was observed even though
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materials. Importantly, it 1s compatible with aqueous electrolytes, which are

, o L the ring was held at oxidizing S s _9e ir wer o
non-flammable and offer higher 1onic conductivities. However, CuO cathodes potential compared to the disk.

Mltlgatmg Capacnty Loss of Copper Oxide Cathodes
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Conclusion

e (Cannot block the cathode from the electrolyte —

prevents efficient 1on transfer
e Balanced amount of OH- 1ons

Future methods of improving experimental design...

e Improving/changing separators to reduce porosity while

still allowing 10on transfer

were found to have active material dissolution and migration from the electrode = ® Noticed a decrease in copper material in o Red““"”'l/ ’ e Add Cu:O to electrolyte to form [Cu(OH)4]*
into the separator. So, we began to study how to mitigate this dissolution and the cathode throughout the charge process 300 72 o Saturation point 1s reached and no more dissolved
migration during cycling. In terms of altering electrolytic concentration, the and an increase of 1t 1n separator éiz.zz j species can be formed

25% KOH had lower capacity loss compared to 35%, with both showing better e Cu(OH):+20H — [Cu(OH):]* 2o f (Left): cell with Cu=0

results than the 15% KOH, and supporting electrolyte was beneficial to battery - - clectrolyte
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capacity. The addition of a graphite layer, however, was not beneficial to the
battery, showing similar or worse capacity degradation. Finally, we used a Alteration of Electrolyte

rotating ring-disk electrode (RRDE) to analyze when the dissolved species e Altered the electrolyte concentration in the battery cell to: =~
appears, and learned that i1t appears during the charge process. o Rid of any excess OH™ ions in the cell 5 7001 ' e e 4 W . T

Backaround | o. Prevent/srow creation of [Cu(OH)4]* § Egz: .

® Prepared 3 similar cells with 35% KOH, 25% KOH, and 15% KOH

(Right): cathode after
multiple cycles
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= m To address the copper loss, we tested

Tested interlayer of graphite between cathode and separator

electrolyte concentration and added an to:

separator

interlayer of graphite surrounding the cathode o Act as a physical barrier to trap migrating Cu:O particlesp = \

graphite

e The 20 mg and 40 mg graphite layers showed similar capacity loss to a

control cell without the interlayer

Cell Fab I'lcathll & reduce material loss to the separator. e Cycle-10
- NO layer 71
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