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Zinc-air batteries

Zinc-air batteries are widely used as power supply for hearing aids, but only as
primary batteries. The general principle of Zn-air battery is illustrated in scheme 1.
While those batteries potentially have a great benefit of low price and wide

availability of anode material™ ", in addition to producing stable voltage, attempts to
commercialize secondary Zn-air batteries meet certain difficulties.
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Scheme 1. General working principle of zinc-air battery.

Firstly, cathodes of metal-air batteries are very sensitive and require often
expensive catalyst (red dots in scheme 1), they often fail due to either flooding or
drying over, depending on atmospheric humidity. Secondly, current state-of-the-art
electrolyte (aqueous KOH solution) does not show the stability required in a long
run, as it is prone to lose water and react with CO» from the air to form carbonate,

which results in conductivity drop. Furthermore, during recharging process,
dendrites are often formed, leading to the short circuit and posing safety risks.
Formation and precipitation of zinc oxides and carbonates leads to a loss of active
material and blockage of the gas diffusion electrode surface. Furthermore,
superoxide ions formed during electrochemical reactions on cathode lead to the
decomposition of electrolyte. The problems of Zn-air batteries are summarized in
scheme 2.

https://iolitec.de/en/node/648 Page 2 of 4



Zinc-air batteries | loLiTec 4/16/20, 9:34 AM
\_/;

Zinc Gas diffusion] | Blockage of GDE
anode electrode Diffusion and wettability

I on 3-phase boundary
q

io-li-tec e Products E
lonic Liquids Technologies o Catak)g prOd ucts

= © Product Search —

o | iquids
trod’
= Appl S

Electrolyte and separator

Superoxide O, formation and

= Custom Synthesis reaction with electrolite
~— < IL-Screening-Kits m
Dendritic growth notech & C —~

/nO precipitation © IOLITEC 2018

o = Thermodynamic
Scheme 2. Challeng&ReHIFRIRESHA gt?é rechargeable Zn-air batteries.
= Battery-electrolytés

Compared to classical elecg',%(ty \élogltaﬁ%snlc liquids can be designed to overcome the

above mentioned probféSeFisesexample, most of ionic liquids don’t react with
o Product lists
CO5. The ultralQw ayapowy pressure of ILs makes evaporation of water less likely,

protecting cathode frg)r%eﬂﬁymé. As for the case for lithium sulphur batteries, ionic
liquids can suppressedendrittadgroesh. Furthermore, some ionic liquids can further
: = M e en : - . .

improve the perform,ar]%slgf Qﬁggt’}@ teries but providing better solubility of zinc

derivatives and theigreloginimizing_loss of active species by precipitation. Some
o lonic Liquids as Electrolytes
ILs also offer benefits of.hlgag sSO|UbI|Ity, low toxicity, and compatibility with other

materials of the battery_ ?Laé\r'acné(ﬁéample some ionic liquid might be used for

protection of electrodes frorupereapisitors
= Sensor Electrolytes

= Dye Sensmzeijolar Cells

Within the framework Eﬂ@tlfzga'ﬁw ditfyésexplored ionic liquids as electrolytes
= _Lupbricants
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using mixtures of ILs and water. However, this type of batteries requires further
development. If you are interested in using ionic liquids for Zn-air batteries and
want to discuss this topic, please do not hesitate to & contact us.

Text and illustration: Dr. Svetlana Cadu, 2018
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